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STATIC STABILITY AND CONTROL EFFECTIVENESS
OF A

PARAMETRIC LAUNCH VEHICLE

By Roger R. Ellis and Mickey Gamble

SUMMARY

The National Aeronautics and Space Administration has established the
general space shuttle launch configuration geometry. However, a continuing
effort is being directed toward improving the launch vehicle aerodynamici
characteristics. In support of this effort, this investigation was conducted
to determine the static aerodynamic characteristics of a space shuttle para-
metric launch configuration. The orbiter control surfaces were deflected to
obtain the control effectiveness for use in launch vehicle control studies.
Experimental data were obtained for Mach numbers from 0.6 to 4.96, angles of
attack from -10 to +10 degrees and angles of sideslip from -6 to 6 degrees at
zero degrees angle of attack.
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NOMENCLATURE
General

SADSAC
SYMBOL SYMBOL DEFINITION

a speed of sound; m/sec, ft/sec

Cp CP pressure coefficient; (P1 - P.)/q

M MACH Mach number; V/a

p pressure; N/m2, psf

q Q(NSM) dynartic pressure; 1/2pV 2 , N/m2 , pef
Q(PSF)

RN/L RN/L unit Reynolds number; per m, per ft

V velocity; m/sec, ft/sec

ALPHA angle of attack, degrees

10 BETA angle of sideslip, degrees

PSI angle of yaw, degrees

PHI angle of roll, degrees

p mass density; kg/m3, slugs/ft3

Reference & C.G. Definitions

Ab base area; m 2 , ft2

b BREF wing span or reference span; m, ft

c.g. center of gravity

IREF LREF reference length or wing mean
c aerodynamic chord; m, ft

S SREF wing area or reference area; m2, ft2

MRP moment reference point

XMRP moment reference point on X axis

YMRP moment reference point on Y axis

ZMRP moment reference point on Z axis

SUBSCRIPTS

b base
1 local
s static conditions
t total conditions
co free stream



NOMENCLATURE (Continued)

Body-Axis System

SADSAC
SYMBOL SYMBOL DEFINITION

CN CN normal-force coefficient; normal force
qS

CA CA axial-force coefficient; axial force
qS

Cy CY side-force coefficient; side force
qS

CAb CAB base-force coefficient; base force
q

-Ab(Pb - p-)/qS

CAf CAF forebody axial force coefficient, CA - CAb

Cm CLM pitching-moment coefficient; pitching moment
CISIREF

Cn CYN yawing-moment coefficient; yawing moment
qSb

C] CBL rolling-moment coefficient; rolling moment
qSb

Stability-Axis System

CL CL lift coefficient; lift
qS

CD CD drag coefficient; drag
qS

CDb CDB base-drag coefficient; base drag
qS

CDf CDF forebody drag coefficient; CD - CDb

Cy CY side-force coefficient; side force
qS

Cm CLM pitching-moment coefficient; moment
qSIREF

Cn CLN yawing-momentlcoefficient; yawing moment
qSb

C1 CSL rolling-moment coefficient; rolling moment
L/D L/D lift-to1 rag ratio; CLqSb

L/D L/D lift-to-drag ratio; CJL/CD

Is



NOMENCLATURE (Continued)

(Additions for MSFC Test 544)

SADSAC
Symbol Symbol Definition

Se exposed area, ft2

T temperature, OF

Xs XS longitudinal location of the nose of the solid
rocket motors relative to HO tank nose

io ORBINC orbiter incidence angle relative to HO tank longi-
tudinal E;positive when nose up; deg

YZ GAMZ SRM nozzle position relative to HO tank longitudinal
centerline

fs PHIS radial position of solid rocket motors relative to
the vertical plane, deg

r DIHDRL dihedral angle; deg

6 control surface deflection angle; deg
positive deflections are:

AILRON aileron - left aileron trailing edge down
ELEVTR elevator- trailing edge down
RUDDER rudder - trailing edge to the left
FLAP flap - trailing edge down

CLMa DCLMDA pitching moment coefficient slope, (alpha ~50);
per degree

CNa DCN/DA normal force coefficient slope, (alpha ±50);
per degree

CIMa/CNa CLM/CN longitudinal static stability slope, pitching
moment coefficient slope divided by the normal
force coefficient slope, DCIMDA/DCN/DA

CYBETA side force coefficient slope, (betas 50); per
degree

5



NOMENCLATURE (Continued)

(Additions for MSFC Test 544)

SADSAC
SYMBOL SYMBOL DEFINITION

cnh DCYNDB yawing moment coefficient slope, (betsa 50); per
degree

CIPq DCBLDB rolling moment coefficient slope, (beta +50); per
degree

6



CONFIGURATIONS INVESTIGATED

The launch configuration consists of the double delta wing orbiter with
one large liquid hydrogen-oxygen tank (HO) and two solid rocket motors (SRM)
underslung beneath the orbiter (see Figure 2). Configuration components in-
vestigated were:

Symbol

F HO tank vertical fin (S = 1.21 in2)

01 baseline orbiter (including the abort solid rocket motors)

02 baseline orbiter (Less abort solid rocket motors)

03 baseline orbiter without wings

T1 346-in. diam. HO tank with 22-deg nosecone (baseline) (with
structural rings)

346-in. diam. HO
(with structural

346-in. diameter
rings)

346-in. diam. HO
length extension

400-in. diam. HO
rings)

400-in. diam. HO
(with structural

tank with 22-deg nosecone and retro rocket
rings)

HO tank with 17-deg nosecone (with structural

tank with 22-deg nosecone and one body diam.
(with structural rings)

tank with 22-deg. nosecone (with structural

tank with 22-deg nosecone and retro rocket
rings)

T7 Same as T1 without structural rings.

S1 156-in. diam. solid rocket motor with 17-deg nosecone (baseline)

S2 156-in. diam. solid rocket motor with 17-deg nosecone and one body
diameter length extension

S3 156-in. diam. solid rocket motor with skewed nose tangent to HO
tank.

S4 156-in. diam. solid rocket motor with skewed nose turned 180 deg
relative to S3 position

S5 178-in. diam. solid rocket motor with 17-deg nosecone.

Combinations of these components as they were investigated are shown in
Table II entitled Dataset Collations.

7
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TEST FACILITY DESCRIPTION

The MSFC 14 x 14 Inch Trisonic Wind Tunnel is an intermittent blowdown

tunnel which operates by high pressure air flowing from storage to either

vacuum or atmospheric conditions. A Mach number range from 0.2 to 5.85 is

covered by utilizing two interchangeable test sections. The transonic sec-

tion permits testing at Mach 2.75 to 5.85. Mach numbers between 0.2 and 0.9

are obtained by using a controllable diffuser. The range from 0.95 to 1.3

is achieved through the use of plenum suction and perforated walls. Mach

numbers of 1.46, 1.96 and 2.48 are produced by interchangeable sets of fixed

contour nozzle blocks. Above Mach 2.48 a set of fixed contour nozzle blocks

are tilted and translated automatically to produce any desired Mach number

in 0.25 increments.

Air is supplied to a 6000 cubic foot storage tank at approximately -40°F

dew point and 500 psi. The compressor is a three-stage reciprocating unit

driven by a 1500 hp motor.

The tunnel flow is established and controlled with a servo actuated gate

valve. The controlled air flows through the valve diffuser into the stilling

chamber and heat exchanger where the air temperature can be controlled from

ambient to approximately 1800F. The air then passes through the test section

which contains the nozzle blocks and test region.

Downstream of the test section is a hydraulically controlled pitch sec-

tor that provides a total angle of attack range of 200 (l100). Sting offsets

and extensions are available for obtaining various maximum angles of attack

up to 90o
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MODEL DESCRIPTION

The model geometry is specified in Figs. 3 through 8. The SRM boosters
and HO tanks are constructed of aluminum. The orbiter wing and body are alumi-
num and the elevons, fins and rudder flares are 17-4 PH stainless steel. The
launch configuration has a complete build-up and parametric capability (SRM
and HO tank nose shape, body diameter, body length, SRM longitudinal and radial
location, HO tank vertical fin size, and orbiter incidence). In addition, the
orbiter control surfaces can be deflected to provide additional control for
the launch configuration. The launch vehicle SRMs and HO tanks were manufac-
tured at MSFC and the orbiter was manufactured at Lockheed-Huntsville. All model
components are available at the MSFC 14 x 14-inch Wind Tunnel facility.

DATA REDUCTION

All model forces and moments were resolved in the body axis system and are
presented in the form of non-dimensional coefficients.
sions used in the data reduction are:

Model reference dimen-

Parameter I Full Scale I Model Scale

Reference Area (Sref)
(Wing Theoretical Area)

Reference Length (tref)
(M.A.C.)

Reference Span (bref)
(Wing Span)

Moment Reference Point
(MRP) (from base)

3420.0 ft2

507.0 in.

1115.0 in.

840.0 in.

9

7.880 in2

2.028 in.

4.460 in.

3.360 in.



Base pressure coefficients were calculated using the following equations:

CABo = CPB1rtef (Orbiter base axial force coefficient)
Sref

Ab
CABs = -CPBZ

Sref

AbH
CABHO - -CPB3 S

ref

(SRM base axial force coefficient)

(HO tank base axial force coefficient)

where:

CPB1 = (Pb
O

- P) /q

CPB2 = (Pb - P)
S

CPB3 = (PbO
HO(avg)

The following combinations of SRM and HO
to be used for axial force corrections:

Note: Sref = 7.880 in2 for all

tank required the following base areas

configurations.

10

/q

- P,)/q

Configuration Ab (inZ) Ab (in') Ab (inZ)
o s HO

TlOlSl 0.732 0.306 1.504
TlO1S1
T103S1
T101S2
TlOlS3
T1OlS4
TlO1S5 0.398
T201S1 0.306
T301S1
T4OlS1
T501S1 2.010
T601S1 2.010
T1OlSlF 1.504
T1 _--- - 1.504
95 --- --- 2.010
TlS1 --- 0.306 1.504
T5S1 --- 0.306 2.010
T101 0.732 --- 1.504
T501 0.732 . --- 2.010



Center of pressure calculations based on body length were made using:

XCP XCG

kbody gbody

CLM kRef
CN b

body

where

2Ref , 2.028 inches for all configurations.

The values of Xbody and XCG varied with configurations and are:

Data was corrected for tunnel flow
deflections.

angularities, weight tares, and sting

11

TANK CONFIG. Cbody XCG

~(in.) (in.)

T1 7.586 4.226
T2 8.124 4.764
T3 8.097 4.737
T4 8.970 5.610
T5 7.853 4.493
T6 8.396 5.036
T7 7.586 4.226



REFERENCES

1. Simon, Erwin, "The George Co Marshall Space Flight Center's 14 x 14-
Inch Trisonic Wind Tunnel Handbook," NASA TMX-53185, 22 December 1964.
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BALANCE UTILIZED:

TABLE I.

TEST CONDITIONS
TEST TWT 544

MSFC 232

CAPACITY: ACCURACY:

NF 300 lbs
SF 143 lbs
AF 50 lbs
PM __ _ __

YM 192 in-lbs
RM 100 in-lbs

+1.5 lbs

:+0.96 in-lbs
+0.50 in-lbs

COEFFICIENT

TOLERANCEq:= 9.2 lb/in2)

+0.0207

0.0030
+ 0.0016

NOTE: ACCURACY BASED ON +0.5% OF BALANCE CAPACITY.

13

REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE
MACH NUMBER per unit length (pounds/sqo inch) (degrees Fahrenheit)

0.60 5.0 x 106 4.3 Ina

0.90 6.3 7.4 100

1.10 66 7 100

1.20 6.1 8.3 100

1.30 6.0 8.6 100

1.46 6.5 9.5 100

1.96 7.0 10.2 100

3.50 6.3 6.9 140

4.96 4.8 2.7 140

.
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TABLE III.
DIMENSIONAL DATA

MODEL COMPONENT: BODY - T1, T2, T3, T7

GENERAL DESCRIPTION: HYDROGEN-OXYGEN TANK (BASELINE DIAMETER) (T2, T3,

SAME BODY WITH ALTERNATE NOSES). T7 SAME AS TI W/O STRUCTURAL RTNRS

DRAWING NUMBER

DIMENSION:

Length

Max Width

Max Depth

Fineness Ratio

Area

Max Cross-Sectional

Planform

Wetted

Base

FULL SCALE

1876.75 in.

346 i n.

346 in.

f5.42

652.95 ft2

652.95 ft2

652.95 ft2

MODEL SCALE

7.507 in.

1.384 in.

1.384 in.

ri.42

1.Q4 i n2

4--

1.504 in2

19
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TABLE III. (CONTINUED)

MODEL COMPONENT: BODY - T4

GENERAL DESCRIPTION:

BODY EXTENSION)

HYDROGEN-OXYGEN TANK (SAME AS T1 WITH 1-CALIBER

DRAWING NUMBER

DItMENSION:

Length

Max Width

Max Depth

Fineness Ratio

Area

FULL SCALE

2222,75 in.

346 1n,

346 in.

6.42

MODEL SCALE

8.891

1.384

1.384

6.42

in.

in.

Max Cross-Sectional

Planform

Wetted

Base

652.95 ft2

---652.95 ft2

---

652.95 ft2

20

1.504 inz

1.504 in2



TABLE III. (CONTINUED)

MODEL COMPONENT: BODY- T5, T6

GENERAL DESCRIPTION: HYDROGEN-OXYGEN TANK (INCREASED DIA.)'

(T6 SAME BODY WITH ALTERNATE NOSE)

DRAWING NUMBER

DIMENSION:

Length

Max Width

Max Depth

Fineness Ratio

Area

FULL SCALE

1876.75 in.

400 in.

4_ 69

MODEL SCALE

7.507 in.

1. 600 in.

1.600 in.
1.60 in.

Max Cross-Sectional

Planform

Wetted

Base

872.50 ft2

--- 2

872-50 ft2

21

2.01 in2

2_h1 ,2



TABLE III. (CONTINUED)

MODEL COMPONENT: BODY - Si, S3, s4

GENERAL DESCRIPTION: SOLID ROCKET MOTOR (BASELINE DIA.) (S3, S4 SAME

BODY WITH ALTERNATE NOSE)

DRAWING NUMBER

DIMENSION:

Length

Max Width

Max Depth

Fineness Ratio

Area

FULL SCALE

1743 in.

1156 in

156 in.

11.17

MODEL SCALE 

6.972 in.

_A 9A .!~

0.624 in.

11 _17

Max Cross-Sectional

Planform

Wetted

Base

132.5 ft2

132.5 ft2

0. 306 in

0. 306 in2

22
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TABLE III. (CONTINUED)

MODEL COMPONENT: BODY - s2

GENERAL DESCRIPTION:

FTENST ON) 

SOLID ROCKET MOTOR (SAME AS S1 WITH 1-CALIBER

DRAWING NUMBER

DIMENSION:

Length

Max Width

Max Depth

Fineness Ratio

Area

FULL SCALE

158.25 ft

156 in.

156 in.

12.17

MODEL SCALE

7.596

0.624

0.624

12.17

in.

in.

in.

Max Cross-Sectional

Planform

Wetted

Base

132.5 ft2

-- t

125---

132.5 ft2

0.306 in2

.n A 4,n2

23



TABLE III. (CONTINUED)

MODEL COMPONENT: BODY - S5

GENERAL DESCRIPTION: SOLID ROCKET MOTOR (INCREASED DIAMETER)

DRAWING NUMBER

DIMENSION:

Length

Max Width

Max Depth

Fineness Ratio

Area

FULL SCALE

1743 in.

178 in.

178 in.

9.79

MODEL SCALE

6.972 in.

0.712 in.

0.712 in.

9.79

Max Cross-Sectional

Planform

Wetted

Base

172.73 ft2

---172.73 ft2

172.73 ft2

24

0.398

0.398 in2



TABLE III. (CONTINUED)

MODEL COMPONENT: BODY - B1

GENERAL DESCRIPTION: BASIC BODY FOR 01, 02 & 03

DRAWING NUMBER

DIMENSION:

Length

Max Width (P.L. BAY/REAR END)

Max Depth

Fineness Ratio (LENGTH/P.L. BAY)

Area

Max Cross-Sectional

Planform

Wetted

Base (PROJECTED)

FULL SCALE

1315 in.

208/220 in.

235 in.

6.32

6250 ft2

.7.7 ft2

MODEL SCALE
(0.004)
5.260 in.

0.832/0.880 in.

0.940 in.

6.32

14.40 in2

0.732 in2

25



TABLE III. (CONTINUED)

MODEL COMPONENT: W4

GENERAL DESCRIPTION: WING (INCLUDING GLOVE) FOR 01 & 02

DRAWING NUMBER:

DIMENSIONS: FULL-SCALE MODEL SCALE

TOTAL DATA

Area
Planform BASIC/GLOVE
Wetted BASIC/GLOVE

Span (equivalent)
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Toe-In Angle
Cant Angle
Sweep Back Angles, degrees

Leading Edge BASIC/GLOVE
Trailing Edge
0.25 Element Line

Chords:
Root (Wing Sta. 0.0) BASIC/GLOVE
Tip, (equivalent)
MAC (BASIC)
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC

Airfoil Section
Root
Tip

EXPOSED DATA

Area (BASIC/GLOVE
Span, (equivalent)
Aspect Ratio
Taper Ratio
Chords

Root BASIC/GLOVE
Tip
MAC
Fus. Sta. of .25 M1AC
o.Po of .25 NAC

B.Lo of .25 MAC
26

3420/1187 ft2
4925-819 ft

1115 in.
2.5/1.9

0. 20/0 -10-
70

1.50

350/750
-19.60

7 147 in.
507 in.

217 in.

0008-64
0008-64

1218.59/162.55
453.5 iun-

--_

69A -87//;40 74
147 in,

--_

___
ra m-

7.8i80J2.735in2
11.347/1.887 in2

4.460 in.
2.5/1.9

n. n/n 1n
7 0

1.5°

_--

35"/750

-19 6"

2.9A4/2 San in.
0 588 in,
2.028 in.

0.868 in.

0008-64
0008-64

i ft 2 2_06/0-3172 in 2

LL

1..814 Ine

-- _

in. 2 .- 4n.n.

_ _---In

___

__

NASA-MSFCfMAF

(0.004)



TABLE III. (CONTINUED)

MODEL COMPONENT: "V" TAIL STABILIZER

GENERAL DESCRIPTION: ORBITER (THE FOLLOWING

THE TWO V.RTTICA. STABRTT.T7IER) i4 

DIMENSIONS ARE REPRESENTATIVE OF

P1RP Tnl (nFOR nl 0n ; n03

DRAWING NUMBER:

DIMENSIONS: FULL-SCALE MODEL SCALE

TOTAL DATA

Area
Planform
Wetted

Span (equivalent)
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Toe-In Angle
Cant Angle
Sweep Back Angles, degrees

Leading Edge
Trailing Edge
0.25 Element Line

Chords:
Root Wing Sta. 0.0)
Tip, (equivalent)
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC

Airfoil Section
Root
Tip

EXPOSED DATA.

Area
Span, (equivalent)
Aspect Ratio
Taper Ratio
Chords

Root
Tip
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC

525 ftz

_75

Q
_0_

0
15

45
20

50 WEDGE (60/40)

5
°
WEDGE (60/40)

250 ft2

240 in.-
1.6
0.35

230 in.

80 in.

___
1.21 in2

---
---
---
---

7$
0
a
00

15

45
20

---
---
---
---
---
---

s° WEDGE ¢60/40)

5° WEDGE (60/40)

0.576 in2

0.96 in
1.6
0.35

0.920 in.
0.320 in.

---
---
---

--

27
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TABLE IV.
INDEX OF MODEL FIGURES

FIGURE DESCRIPTION PAGE

1 Axis System 34

2 Cross Section of the MSFC 14 x 14-Inch Trisonic Wind Tunnel 35

3 Baseline Launch Vehicle 36

4 156-Inch Solid Rocket Motor with Standard and Skewed Noses 37
and One-Body Diameter Extension

5 178-Inch Solid Rocket Motor 38

6 346-Inch HO Tank with Three Alternate Noses and One-Body 39
Diameter Extension

7 400-Inch HO Tank with Two Alternate Noses 40

8 HO Tank Ventral Fin 41

9 Photograph of Oblique Side View of Configuration T1 OlS 1
42
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I TRANSONIC TEST SECTION
I TRANSONIC TEST SECTION
I I

Fig. 2 - Cross Section of the MSFC 14 x 14-Inch Trisonic Wind Tunnel
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Note: All dimensions in inches (model scale)

KL .I321

1.739

c 1.070 -4 -1 .186

Fig. 8- HO Tank Ventral Fin

41



CM 

'^fev 

( 

FIGURE 9 . PHOTOGRAPH OF OBLIQUE SIDE VIEW OF CONFIGURATION T ^ - ^ 



DATA FIGURES

Tabulations of the plotted data and corresponding
source data are available from SADSAC Operations.
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ANGL
SyMeCC. Cc¢NFIGURATION DESCRIPTION

n N HSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
N SFC TWT 44 LAUNCH VEHICLE STUDIES

E OF ATTACK, ALPHA. DEGREES
CRBINC PHIS XS

TI
TISI
T101
TlOI SI

75.000 0.000
-1 .500
-1.500 75.000 0.000

ELEVTR REFERENCE INFONMATION

SREF 7.8800 SQ. IN
LREF 2.z02o. IN.

0.000 BREF 4.4600 IN.
0.000 XMRP 3. 600 IN.

YHRP 0.0000 tN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 1.
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z

LL
LL.
LL

F-.
0

u

Uj

7-
z
x

__
z
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a-

OATA SET
t 71080)
( 10 70 )
(8B1072)
( B 1002)
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.6

.o

.6

.5

.1 .4

U
.2

LL
LL
W
0d .1

z
0

ID

Q_

_.

-. 4 

-14 -. 2 -10 - 8 - 6 - 4

ANGLI
DATA SET SYHBO'L C4INFIGURATION DESCRIPTION

0lO1060) M SFC TwT 544 LAUNCH VEHICLE STUDIES
(BsO710) MSFC T wT 544 LAUNCH VEHICLE STUDIES
(e10t72) M NSFC TWT 544 LAUNCH VEHICLE STUDIES
(071002) HSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES

Ti
T11S
T101
TO101 S

CRBINC

-1. 500
-1.500

PHIS XS ELEVTR REFERENCE INFORH4ATION
SREF 7.8800 ' SQ. IN

75.000 0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

75.000 0.000 0.000 XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZNRP 0.2460' IN.
SCALE 0.0040 SCALE

MACH .91 PAGE 2



CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS) (BASELINE HO TANK)
.9

.6

.7

.8

.4

.3

.2

.1

.o

-.1

-.2

-. 4

-. 5

I
-._ L-14

DATA SET SYMHe--.

(671070)
( 710P? )
(871002) a

MACH

-12
1

-10
-I

- 8
I

- 6
E

-4

ANGLE OF
2

A
CCNFIGURATtION DESCRIPTICo

DATA NWiT AVAILABLE FOR ALL Cr'-DITICNS
DATA N-JT AVAILABLE FOR ALL CC*4DITICJNS
DATA NOT AVAILABLE Ft.R ALL CCJDITIC"NS
MSFC TWT 544 LAUNCH VEHICLE STUDIES TlIOSI

0 2

.TTACK, ALPHA,
CRBINC PHIS

4

DEGREES
Xs

75.000 0.000
-1 500
-1.500 75.000 0.000

1.10

I
6 0 10

I
12

ELEVTR REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.

0.000 BREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YMRP 0.0000 tN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 3
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ANGLE OF ATTACK. ALPHA. DEGREES
SYMN3CL CONFIGURATIOC¢ DESCRIPTION

NSFC TWT 544 LAUNCH VEHICLE STUDIES
sFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUOIES
MFC TWT 544 LAUNCH VEHICLE STUDIES

TI
Ti SI

TIC0I S1

ORBINC PHIS Xs ELEVTR REFERENCE INFORMATION
SREF 7.8800 S0. IN

75.000 0.000 LREF 2.0280 IN.
-1.500 0.000 BREF 4.4600 1N.
-1.500 75.000 0.000 0.000 XHRP 3.3600 IN.

YMHRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1. 2 
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Z
z
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I
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-.f -r
-1.4

OATA SET

(871080)
(871070 o
(e71072)
B(71002)
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.ONGITUDINAL CHARACTERISTICS) (BASELINE HO T,

-J .4
U

Z .

L:

LL

UJ

Z

I-

-. 4

-. 5

-14 -12 -10 - 8 - 8 - 4 - 2

ANGLE OF A
DATA SET SYMD'OL CoNFIGURATIC4 DESCRIPTICN
(e71000) DATA NOT AVAILABLE FCR ALL CCNDITICONS
(B71070) LI DATA N'-T AVAILABLE FOR ALL CCNDITICONS
(t71072) < DATA NOT AVAILABLE FVO ALL CONDITIONS
(E71002) HsFC TWT 544 LAUNCH VEHICLE STUDIES TI4.1s

~TTACK. ALPHA. DEGREES
CRBINC PHIS XS ELEVTR REFERENCE INFHORMATION

SREF 7.8800 8Q. IN
75.000 0.000 LREF 2.0280 IN.

-1.500 0.000 BREF 4.4600 IN.
-1.500 75.000 0.000 0.000 XMRP 3.3600 IN.

MYRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.30 PAGE 5



CONFIGUIRATION RlUI n-lip (L NGITUDInlNAI rCHARA^CTFR STICS) iRASFI lNF HOl TANK)
l II A !U AI iI A V I " iii I !J iLL-J i6L II AI WU A Ii %L i, II %I iL I i I iJ IL 0 "% I.LLI~ iV I t i I Jr

'El

?14 -12 -10 a 8 - 4 - 2 02 46810 12 14

ANGLE OF
DATA SET

1871080)
(871070)
(871072 )
(871002)

A
SYME'L- CaONFIGURATlrON DESCRIPTI!ON

DATA NCOT AVAILABLE FcR ALL CONDITIONS
DATA NOT AVAILABLE FOr ALL C.NDITICINSB DATA NOT AVAILAeLE Fr ALL CrNDITIONS
MSFC TWT 544 LAUNCH VEHICLE STUDIES T1011

TTACK. ALPHA, DEGREES
CRBINC PHIS XS

_ 75.000 0.000
-1 500
-1.500 75.000 0.000

ELEVTR REFERENCE INFORMATION
SREF 7.8800 So. IN
LREF 2.0280 IN.

0.000 OREF 4.4600 tN.
0.000 XHRP 3.3600 IN.

YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.45
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CCNFIGURATIC44 OESCRIPTICON
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES

;ITUDINAL CHARACTERISTICS) (BASELINE HO TANK)

ANGLE OF ATTACK, ALPHA. DEGREES

Tl
T1SI
T101
T 1015

CRBINC PHIS XS ELEVTR REFERENCE INFCRMATION
SREF 7.8800 SO. IN

75.000 0.000 LREF 2.0280 IN.
-1.500 0.000 BREF 4.4600 IN.
-1.500 75.000 0.000 0.000 XMRP 3.3600 IN.

YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE
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.1
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-.2

z

LI

w

0
L-W
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E
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z
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-. 5 _

DATA SET
(071080)
(071070)
(071072)
(071002)
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J .4

I. z .
LL

- .Z __

LL

Ld
u6 .1

L .0

CO

z

-.

-.4 -

-. S

;:
-. 4 -1

OATA SET SYMCHE:
(071080)
(?t1070)
( 7107Z )
(e71002) 

CCtiFIGURATIC* DESCRIPTIC'N

MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
$SFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

-4 - 2

ANGLE OF ATTACt

iTUDtES T1
iTUDIES TISI
iTUDIES T101
ITUDIES T101S1

0 4DEGREES

K, ALPHA. DEGREES
ORBINC PHIS XS ELEVTR REFERENCE INFCORMATION

SREP 7.8800 SQ. IN
75.000 0.000 LREF 2.0280 IN.

-1.500 0.000 BREF 4.4600 IN.
-1.500 75.000 0.000 0.000 XMRP 3.3600 IN.

¥MRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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.,

.0

.J .4

z .5

U C.

LL.
U.
LLI

z
LI .0

:

I-

-. 3

-. 4

-. 5

DATA SET SYMHBL
(871080) 

B?1 0 70 )
.?.072)

( B?1002 )

ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATION DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE STUDIES
nSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

TI
TtIS
T101
TtO SI

ORBINC PHIS XS ELEVTR REFERENCE INFORMATION
SREF 7.8800 SQ. IN

75.000 0.000 LREF 2.0280 IN.
-1.500 0.000 BREF 4.4600 IN.
-1.500 75.000 0.000 0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
2NRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96 PAGE 9



CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS) (
0.7 O It I I I . I ,II I * I . . I I I ' i '1 I

0.o
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Z
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0.0
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-0.2
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-0.4

-0.5

-O.e

-0.7 -

-0.0 

-0.9

-t .0

-14

OATA SET SYMBOCL

(el10O8 )
( 71070) o 
(871072 )
(87l002 a

ANGLE OF ATTACK. ALPHA. DEGREES
CehJFIGURATICON DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
NSFC TWT 544 LAUNCH VEHICLE STUDIES

Tl
TiSI
T101 
TIOISI

MACH ,60

CrBINC PHIS XS ELEVTR REFERENCE INFORNATION
SREF 7.0800 $4. IN

75.000 0.000 LREF 2.0280 IN.
-1.0S0 0.000 BREF 4.4600 IN.
-1.500 75.000 0.000 0.000 XHRP 5.3600 IN.

YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 1 0



CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS] (BASELINE HO TANK)
.il ii T ~ I'l * I * I I I E l * l * # * i f * l E *****l ! * *1 !**w 
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-4 -2 0

ANGLE OF ATTACK.
2
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I
a 10

OATA SeT SYHMBOL C-NFIGURATION DESCRIPTICNJ
Ie71080) HMSFC TWT 544 LAUNCH VEHICLE
(B72070) ML HSFC TWT 544 LAUNCH VEHICLE
(B71072) a MSFC TWT 544 LAUNCH VEHICLE
¢(71002) MSFC TWT 544 LAUNCH VEHICLE

STUDIES
STUDIES
STUDIES
STUDIES

CR
TI
TISI
TI 0
TIOl S

BINC

-1 . 500
-1. 500

PHIS XS ELEVTR REFERENCE INFORMATION
SREF 7.8800 SQ. IN

75.000 0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

75.000 0.000 0.000 XHRP 3.3600 tN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS:

0.5

0.4

0.3
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0.1

-0.1

O .0

-0.6
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-12 -10 S - 6 -4 -2

ANGLE OF ATTACH
DATA SET SYM0BL CNCFICURATI"ON DESCRIPTIC'
(871080) ) DATA NOT AVAILABLE FOR, ALL CC4ONDTIOCNS
(871070) DATA NJ.T AVAILABLE FOr ALL CC4NDITIONS
IB710 72) DATA NWOT AVAILABLE FCR ALL CONDITIONS
(871002) HSFC TWT 544 LAUNCH VEHICLE STUDIES TlOiSl

0 4 G 4

K. ALPHA, DEGREES
CRIBNC PHIS XS ELEVTR

75.000 0.000
-1.500
-1.500 75.000

0.000
0.000 0.000

lO 12 14

REFERENCE INFOdMATION

SREF 7.8800 So. IN
LREF 2.0200 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.240O IN.
SCALE 0.0040 SCALE
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CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS] (BASELINE HO TANK)
0.? ' . .,r- , I- r , r -. , r-r -r, , , .--- -i - -r -i .i - I 

z
U

o.1

Z o.0
w

LL

U
LLi -0.2

U

0 -0.4
LL

< -0.50.6
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-0o7

-0.6

-0.9

-2.0

-14 -12 -O10 - 3 - 6 - 4

ANGLi
OATA SET SYMNBOL CONFCGURATIOC DESCRIPTICON
(871080) D MHSFC TWT 544 LAUNCH VEHICLE STUDIE:
e17o10o70) MSFC TWT 544 LAUNCH VEHICLE STUDIES

(87t072) HNSFC TWT 544 LAUNCH VEHICLE STUDIES
(671002) MSF'C TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACI

Tl
TI SI
TlO1
T11OSI

K. ALPHA. DEGREES
CRBINC PHIS XS ELEVTR REFERENCE INFORMATICN

SREF 7.8800 SQ. IN
75.000 0.000 LREF 2.0280 IN.

-1.500 0.000 BREF 4.4600 IN.
-1.500 75.000 0.000 0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZMRP 0.2400 IN.
SCALE 0.0040 SCALE

MACH 1.20 PAGE 13



CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS) (BASELINE HO TANK)

: * 

·~~~~~~ o

: /_

! --.
- 7 < _~,

r _ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.I

_7 C _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:

-12
I

-10O
I

0 a
I

4 6 8 0 12 14

ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMB"_

(?e7 070 ) 
e71072) 

(87100Z) 8

CCrF IGUR A T I4 DESCRIPT ION
DATA NOT AVAILABLE FO'C ALL CCONDITIONS
DATA NOT AVAILABLE FOR ALL CcJODITIOcJS
OATA NOT AVAILABLE FC.A ALL CONDITIONS
HSFC TWT 544 LAUNCH VEHICLE STUDIES Tlr St

CRB1NC PHIS

75.000
-1. 500
-1.500 75.000

XS ELEVTR REFERENCE INFORMATION
SREF r.8800 SQ. IN

0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

0.OOO 0.000 XHRP 3.3600 IN.
Y¥RP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.30

0.7 

0.6

0.4

0.4

z

LU
aU

0
LL

wLL
Of
0
U-

0
Z

0.3

o.1

0.0

-0.1

-0.2

-0.3

-0.4

-0. 

-0. 

-0.7

-a.0

- .1

-P o0

-~ 0~

-1.2 _-
14

f I I I I

- - 6 -4 - 2

PAGE 14



CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS:
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DATA SET SYMHBe
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ANGLE OF ATTACM
CCNFItCGURATION DESCRIPTIt4,

DATA NOT AVAILABLE FOC ALL C,.DITI.N3S
DATA NOT AVAILABLE FOR ALL CONDITIONS
DATA NOT AVAILABLE VrC' ALL CONDITIONS
MSFC TWT 544 LAUNCH VEHICLE STUDIES TO1011

1
a a 4 6

K. ALPHA. DEGREES
OCBINC PHiS Xs ELEVTR

75.000 0.000
-1 .500 0.000
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REFERENCE INFOnMATION
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LREF 2.0280 IN.
BREF 4.4600 IN.
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YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS) (BASELINE HO TANK)
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ANGLE OF ATTACK. ALPHA. DE
CONFIGURATICN DESCRIPTI*ON

MSFC TWT 544 LAUNCH VEHICLE STUDIES
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XS ELEVTR REFERENCE INFORMAT IcON

SREF 7.8800 S0. tN
0.000 LREF 2.0280 IN.

0.000 BREF 4.4600 IN.
0.000 0.000 XMRP 3.3600 IN.

YHRP 0.0000 IN.
ZHRP 0.2480 IN.
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CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS) (BASELINE HO TANK)
0. I_ _ I W "*
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ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYCBOL C4AFIGURATIrM DESCRIPTION CRBINC PHIS XS ELEVTR REFERENCE INFORMATION

871t008o Q MSFC Tw 544 LAUNCH VEHICLE STUDIES TI SREF 7.8o800 s. IN
(971070 TO MSFC TWT 544 LAUNCH VEHICLE STUDIES TISI 75.000 0.000 LREF 2.0280 IN.
(e?10721 MNSFC TWT 544 LAUNCH VEHICLE STUDIES T101 -1.500 0.000 DREF 4.4600 IN.
(81002) MSFC TWT 544 LAUNCH VEHICLE STUDIES T1011S -1.500 75.000 0.000 0.000 XMRP 3.3600 IN.

YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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CONFIGURATION BUiLD-UP (LONGITUDINAL CHARACTERI

T I I

- 4 - 2 . a

ANGLE OF ATTACK,
CRICjNFIGURATICN DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
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(871072 ) 
(8S71002)
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CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS] (BASELINE HO TANK)

__ . . _._ .......... ., , __

_~~''-_ ~ -^,/.... . _

-C-- _

1
-6 -4 -2

I
0 Z

i
6 II 10 it 14

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMEHC L

(e l 080 I
(871070) 
(871072) 
(f1ooZ)002 )

CCONFIGURATON DESCRIPTION
MSFC ITT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

TI
TISl
TI0o
T04151

CRBINC PHIS XS ELEVTR REFERENCE INFORMATION

$REF 7.8800 SQ. IN
75.000 0.000 LREF 2.0280 IN.

-1.500 0.000 BREF 4.4600 IN.
-1.500 75.000 0.000 0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 19

.00

.55

.50

.45

.40

.35

.25
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.10
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124

l~r__

Li~~~ ~ ~ ~ W r-J__ 
.......... : ., , ,

, : E B u 5 - 6 L E E C ! -' E . |.C _

i~~~~~~~~~~~~~~~ : .~ " 

1 %a.s_..azs- 

- - 4 6 

DATA SET SYhOCA.
(B71080) Cf
(B71070)
(e87107z)seIOZ 

COrFIGURATION DESCRIPTION
MSFC TWT 544 LAUNCH VEHICLE
HSFC TVwT 44 LAUNCH VEHICLE
hSFC TWT 544 LAUNCH VEHICLE
mSFC TWIT 544 LAUNCH VEHICLE

ANGLE OF ATTACK. ALPHA. DEGREES
CRBINC PHIS XS

STUDIES
STUDIES
STUDIES
STUDIES

TI

Tl5 0T101 STO C'1 S I

75.000 0.000
-l.SO0
-1.500 75.000 0.000

ELEVTR REFERENCE INFORMATIC(
SREF 7.8800 SQ. IN
LREF 2.0280 IN.

0.000 BREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YMRP 0.0000 tN.
ZNRP 0.2400 IN.
SCALE 0.0040 SCALE

PAGE 20

oO0

.50

.40
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CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS) (BASELINE HO TANK)

.5s

. So

.45

.40

.35

.30

.20

.1O

.10

.05

.00 4

DATA SET SYMBSC'L

(B71080)
( Bo 71OI )
871072l7or0 )0

7 TLOZ ) 8

E

- --

-10 - a - 6 -4

ANGLE
-2

OF ATTACt

2

K. ALPHA.
ORBINC PHIS

4

DEGREES
XS

75.000 0.000
-1.500
-1.500 75.000 0.000

i
6 . o1

i
-12

CCON4IGURATICN DESCRIPTICN
DATA NOT AVAILABLE FOR ALL CrNDITIONS
DATA NjT AVAILABLE Fr-l ALL CONDITIONS
DATA NJT AVA[LABLE FPRi ALL CONDITIO4NS
MHSC TWT 544 LAUNCH VEHICLE STUDIES TIO1 t 1

12

ELEVTR REFERENCE INPORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.

0.000 OREF 4.4600 IN.
0.000 XHRP 3.3600 IN.

YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 21
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CONFIGURATION BUILD-UP CLONGITUDINAL CHARACTERISTICS) (BASELINE HO TANK)
,60

.o5

.45

.40

.35

.10

.0o

.05

.00 L

DATA SET SYMBHBC

C0710720 )

(871072) 
(671002 )

MACH

.. , 1 1 i * r - r ._ _._ _ _ ; _ _ _ ._. . ii , ,

.~~~~~~~~~~~~~~~~~~~~~ __ _i

.~~1- --- B. - _s -- - ._.E _._._. ~ .._~

_........ f ~

,,, , ,,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-12 -s0 - a - 6

CONFIGURATION DESCRIPTICN
HSFC TWT 544 LAUNCH VEHICLE S
NSFC TWT 544 LAUNCH VEHICLE a
HSFC TWT 544 LAUNCH VEHICLE S
NSFC TWT 544 LAUNCH VEHICLE S

-4 -2 a

ANGLE OF ATTACK.
ORe

TUDIES Ti
TUDIES T151

TUDIES TtICSI -1.iTUDI ES TtOt $t -t,

a

ALPHA.
IBINC PHIS

4

DEGREES
XS

75.000 0.000
.500
.500 75.000 0.000

8 a to0 la 4

eLEVTR REFERENCE INFORMATION
SREF 7.8800 G s. IN
LREF 2.0280 IN.

0.000 BREF 4.4600 tN.
0 .000 XHRP 3.3600 IN.

YNRP 0.0000 IN.
ZmRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 22
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CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS)-( [BASELINE HO TANK).o - ... .. ... ... ... ... - ... ... I..

.55 I i I i I i i

R.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~,,

.50

.45

.40

.35

30

.25

.20

.25

.s0

.05

1117

-_ _ _ 

~..

: ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~o

I
- - I -- I r- I, I -I I- I i - I .

SYMBOL

8

-12 -10 - a - 6 -4 -2

ANGLE OF ATTACM
CC4NFlGURATlI.N DESCRIPTION

DATA NOT AVAILABLE FR4 ALL CONDlTICNS
DATA NrOT AVAILABLE FOR ALL CONDITICNS
DATA NOT AVAILABLE FrC, ALL CCJIDTIONS
MSFC TW? 844 LAUNCH VEHICLE STUDIES T1I01S

2 4 6 100

K,. ALPHA. DEGREES
ORBINC PHIS XS

-1. 500
-1.500

?5.000 0.000

75.000 0.000

12

ELEVTR REFERENCE INFORMATION

SREF 7.8800 8Q. IN
LREF 2.0280 IN.

0.000 BREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 23
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I UL

LLI
0

LU

0
U.
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I 

.001-1

DATA SET
(871080)
(871070)

87O072 )
(871002)

14

II _L_ II

6
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CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS) (BASELINE HO TANK)

,. ... ,.. ,.. ... ,gWBI' ' '' ' ' ' '

I .

l ,~- _" _ ~ _u___

u ~ ~ ~~~~~~~~~~~~~~~~~~~~~~
a --B------~~~~~~~

I.14 -I I II I I I

i i i i I I FA I i I I I I~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

I
- 8

.1
- 6 -4

ANGLE
SYBer.l CCNFIGURATlrON DESCRIPTICN

DATA NT AVAILABLE F'R ALL CCNDITIONS
DATA NOT AVAILABLE FCR ALL CrNDOITION5
DATA NOT AVAILABLE FR4 ALL CC*IDITICdS
a MFC TWT 544 LAUNCH VEHICLE STUDIES T10131

.1 .1I I
4 6 a 10 12

OEGREES
xs

14

ELEVTR REFERENCE INFO;NATION
SREF 7.0800 So. IN
LREF 2.0280 IN.

0.000 BREF 4.4600 IN.
0.000 XHRP 3.3600 IN.

YHRP 0.0000 IN.
ZNRP 0.2400 IN.
SCALE 0.0040 SCALE

1
-2 0 2

OF ATTACK. ALPHA.
CEBINC PHIS

75.000 0.000
-1.500
-1.500 75.000 0.000

MACH 1. 45

.60

.5S

.50

.45

Li

1-

L
LL
w
0

W
LU

X

.40

.35

.30

.25

.20

.15

.10

.05

.1
4

I
-12 -10

.00k

DATA SET
e 71080 )
(871070)
(871072)
(071002 )

I

i.

. I

I

I..

PAGE 24



CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS)

_~ _r -- v-r.. __ .. ..

Z~ - - G -$ - - - . - -

S~ ~~~- - _

w ·) a c ! ! i f ! · 'l~ ! i i 

0~. . ..... ,, .. _-- * _ >l!t 

CrFtICURATlON DESCRIPTION
MSFC TWT 544 LAUNCH VEHICLE
MSrC TWT 544 LAUNCH VEHICLE
MSFC TWt 544 LAUNCH VEHICLE
mSFC TwT 544 LAUNCH VEHICLE

ANGLE OF ATT

STUDIES
STUDIES
STUDIES
STUDIES

TI
7131
TI 01
TIO Sl1

U i

ACK. ALPHA.
ORBINC PHIS

75.000
-1 500
-1.500 75.000

(BASELINE HO TANK)

DEGREES
XS ELEVTR REFERENCE INFOR.MATION

SREF 7.8800 S0. IN
0.000 LREF 2.0280 IN.

0.000 BREF 4.4600 IN.
0.000 0.000 XMRP 3.3000 IN.

YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 25

.s5

.50

.45

.40

.35

.30

.25

.20

.15

.10

.05

DATA SET,
( 87T00 )
(871070 
(871D72)
( B7l00O )

Sy maClL

Q

MACH 1.94

FKc

a &LO &a a .

q

I I
I

-$4 z-12
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-OD - a - 6

x

.10



.55

.40

Z
LI

L°-

L.
u_

o .25

0 .25

ao

.15

.05

1-14 -12 -o10 - - G -4

ANGLI
DATA SET SYMIBOL CNFPIGURATIC~N DESCRIPTItrI

(871080) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(871070) H MSFC TWT 544 LAUNCH VEHICLE STUDIES
(871072) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES
(B71002) MSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES

TI

Tl 1 St

CRBINC PHIS XS ELEVTR REFERENCE INFORMATION

SREF 7.8800 SQ. IN

75.000 0.000 LREF 2.02o8 IN.

-1.500 0.000 BREF 4.4600 IN.

-1.500 75.000 0.000 0.000 XMRP 3.3600 IN.
vMRP 0.0000 IN.
ZmRP 0.Z480 IN.
SCALE 0.0040 SCALE

MACH 3.48 PAGE 26



CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS) (BASELINE HO TANK)
.o0

.55

. 0

.4S

U

z

LL
LL

C

L;

X

-j

x

.40

.35

.30

.20

.iS

.10

.05os

F
.00 

-14

DATA SET SYM"OL

P.710700) 

((;71072)
,71002 ) 

I
. - I I I I I

-12 -10 -8 - - 4 - Z 2 4 U 8 10 12 140

ANGLE OF ATTACK, ALPHA. DEGREES
COCFIGtRATIC.N DESCRIPTI.ON

NSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
NSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

Ti
TI SI
T101
T1l1 SI

CORBINC PHIS XS ELEVTR REFERENCE INFCORMATION

SREF 7.8800 SQ. IN
75.000 0.000 LREF 2.0280 IN.

-1.500 0.000 BREF 4.4600 IN.
-1.500 75.000 0.000 0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 274.96MACH
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DOATA SET SYHMCL
(871080)
(871070) 2
(871072 )
(,7 0702) 

-SO

CONFIGURATION DESCRIPTIO
MSFC TWT 544 LAUNCH VEHICLE STUDIES

SFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES

6 - 4 - a U a 4

ANGLE OF ATTACK, ALPHA, DEGREES
N CRBtINC PHIS XS

Ti
TISI
T101
TI1OSI

ELEVTR REFERENCE INFORMATION
SREP

75.000 0.000 LREF
-1.500 0.000 BREF
-1.500 75.000 0.000 0.000 XMRP

YMRP
ZMRP
SCALE

7.8600
2.0280
4.4600
3.3600
0.0000
0.2480
0.0040

SQ. IN
IN.
IN.
IN.
IN.
IN.
SCALE

PAGE 28
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CONFIIIURATInI RUiIIl l-nP (IlNGilTDIlnlNhAI CHARACTFRISTICS) (BASELINE HO TANK)
.40

.3i

.0'

,~¢- - '~ --_ ____

i~~~~~~~~~~~~~~~~~~~' 
... .. .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~m . _ . Ol b~

-'14 -12

OATA SeT SYHSC'L C

(871080) 4 HSF

¢e71072) N4SF
(B71002) sU 1F

ceio L S

:rNFIGURATICM DESCRIPTION

fC TW? S44 LAUNCH VEHICLE
rC TWT 544 LAUNCH VEHICLE
FC TWT 544 LAUNCH VEHICLE
PC TWT 544 LAUNCH VEHICLE

ANGLE

STUDIES
STUDIES
STUDIES
STUDIES

OF ATTACK. ALPHA. DEGREES
CIRBINC PHIS XS

Ts
Ti 01

710151tit3
Tirs st

75.000 0.000
-1.500
-1.500 75.000

ELEVTR REFERENCE NPFORMATl4l r

0.000
0.000 0.000

SREF
LREF
BREF
XMRP
¥MRP
ZMRP
SCALE

PAGE 29
MACH .91

.30

.25

.20

.11

z
ULJ

LL

LL

UJ
CD
Li

ILi

U-

'C

UJ
Q~

7.8800
Z.0280
4.4600
3.3600
0.0000
0,2480
0.0040

SQ. IN
IN.
IN.
IN.
IN.
IN.
SCALE

i
1i

.os

.0c w ic ft-10o - a - 6 - 4 - a



.40

.35

LL .0.'.

LL

U

) .25_00

>e,

Li

LL-

I,

;14 -12 -10 - a - 6 - 4 - 2

ANGLE OF A
DATA SET SYNCOL C"FNIGURATION DESCRIPTIC#
(e71060) D OATA NOT AVAILABLE F¢rC ALL CONDITICNS
(B71070) Z5 DATA NOT AVAILABLE FJRi ALL CONDtTIONS
t.71072) DATA WOT AVAILABLE FrJn ALL CONDITIONS
(871002) 5 MSFC TWT 544 LAUNCH VEHICLE STUDIES 71015S

TTACK. ALPHAr DEGREES
CRBINC

-1 .500
-1 .500

PHIS XS ELEVTR REFERENCE INFORMATtON
SREF 7.8800 SQ. IN

75.000 0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

75.000 0.000 0.000 XmRP 3.3600 IN.
vYRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1. 0 PAGE 30



CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS) (BASELINE HO TANK)
,40 . I - , I,! , I , I , i , I , , I I , I I I I I ! , "I I , I 

LL

C).U

L_

LJ

O

.,0_
U
cr
LL.

O

8 .10 2
0

.0S

.0
-14

OATA SET SN/BC-4

er8or0z0 )

( 871072 )(8B71002 )

ANGLE OF ATTACK, ALPHA. DEGREES
CWNFICUIJATICN DESCRIPTIJN

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES

TI
T1SI
T101
TiOIS1

C;RINC PHIS XS ELEVTR REFERENCE INFORMA7TION
SREF t?.800 s$. IN

75.000 0.000 LREF 2.0280 IN.
-1.500 0.000 BREF 4.4600 IN.
-1.500 75.000 0.000 0.000 XMRP 3.3600 IN.

YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20 PAGE 31
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-n eX. a to 12

ANGLE OF ATTACO
SYMBrA CI4FICGURATION4 DESCRIPTIlrN

DATA WNT AVAILABLE FC14 ALL CrNDOITI$NS
DATA NrOT AVAILABLE FcR ALL CONDITIONS
DATA NOT AVAILABLE FOR ALL CCONITICINS
NSFC TWT 544 LAUNCH VEHICLE STUDIES T.IOSI

u a 4

K. ALPHA. DEGREES
CR BINC PHIS XS

75.000 0.000
-1 o 500
-1.500 75.000 0.000

ELEVTR REFERENCE INOIHRMATION
SREF 7.8600 SQ. IN
LREF 2.0280 IN.

0.000 BREF 4.4600 IN.
0.000 XHRP 3.3600 IN.

YNRP 0.0000 IN.
ZHRP 0.2460 IN.
SCALE 0.0040 SCALE

MACH 1. 30

LLU
.40

.35

LL

z
LiA

W

0LI

LL.

C3

0

LO

i,
0

LL

.30

.25

.20

.15

.1s

.05

.0o
4

DATA SET
eo71000)

(871070 )
(871072)
(871002)
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CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS) (BASELINE HO TANK)
.40 _ i I I , , , " I I I I , , I I! I I I , I I I , I I , , I . .

SYMBOL CCONFIGURATIOC DESCRIPTIGcN
DATA NWT AVAILABLE FGJR ALL CONDITIONs

Z DATA WNT AVAILABLE FCI ALL CCONDITIONS
DATA NJT AVAILABLE FCOR ALL CONDITIONS
SFC TWT 544 LAUNCH VEHICLE STUDIES TIO1St

ORBINC PHIS XS ELEVTR REFERENCE INFORMATION

SREF 7.8800 $Q. IN
75.000 0.000 LREF 2.0280 IN.

-1.500 0.000 BREF 4.4600 IN.
-1.500 75.000 0.000 0.000 XMRP 3.3600 IN.

YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.45

.S5

.30

.2o

.15

.10

LL

U

z

U
i-

LL
LL

LLI

C)

U

LL

w

0

LL.

LmJ

.05

.00

DATA SET

e(71080)
( 71070,
(I71072)
(871002)

ANGLE OF ATTACK. ALPHA. DEGREES

PAGE 33



CflNFIGiURATIlN RUlII-lIUP lliNGITIIflNAI CHARACTFRISTISr1 (RASFI INF HOi TANK)
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I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.i .

-_ 

ANGLE
CCONFIGURATION DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

OF ATTACK, ALPHA. DEGREES
CRBINC PHIS XS

TI
TiSl
T101
T101i S

-1.500
-1.500

75.000 0.000

75.000 0.000

ELEVTR REFERENCE INFOIRMATION
SREF 7.8800 aQ. IN
LREF 2.0260 IN.

0.000 BREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

1.94

.40

.1S

.30

.25

.20

.15

L)

Z

LL

LL

LU

0

0

X

<

.05

.0o

Y MBrA

8

DATA SET SY
( 871080)
(071070 )
( B71072)
(871002)
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CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS) (BASELINE HO TANK)
.40 . ..T . , T i'. . , ' 1

L'

F.
°

(... .25

Li
L l

-L .

L I .20

C4

(;' .10

.05

r

DATA SET SYHBC,,-
¢871080 I
(871070) 
(871072)
( 71002)OZ 

CONrFIGURATI CN DESCRIPTI ON
NSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

SPFC TW' 944 LAUNCH VEHICLE 5

ANGLE OF ATTACK. ALP
C4ORINC

TUDIES TI
TUDIES TSlI
TUDIES TiOI -1 .500
TUODIES TIOl S -1 .500

'HA. DEGREES
PHIS XS ELEVTR ' REFERENCE INFORMATION

SREF ?.8800 SQ. IN
75.000 0.000 LREF 2.0280 IN.

0.000 BREF 4.4600 IN.
75.000 0.000 0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48 PAGE 35



,40

LL °
<C
U

Z

LL.

WL .20 _

O
Ii.

0

W

L.

.05

-14 -12 -10 - 9 - 6 - 4 - 2

ANGLE OF AT'
DATA SET SYMHOC CCNFdIGURATIC4N OESCRIPTION

(B710S0) HSFC TWT 544 LAUNCH VEHICLE STUDIES Tl
(enlor0) MSrC TWT 944 LAUNCH VEHICLE STUDIES TiSi
(8l1072O ) M SFC TWT 544 LAUNCH VEHICLE STUDIES T101
(071002) MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI

TACK. ALPHA. DEGREES
CRBINC PHIS XS ELEVTR REFERENCE INFCORHATION

SREF 7.8S00 SQ. IN
75.000 0.000 LREF 2.020O IN.

-1.500 0.000 BREF 4.4600 IN.
-1.500 75.000 0.000 0.000 XMRP 3.3600 IN.

YmRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96 PAGE 36



.20

.18

C .0o

z .os .
.oe

LO .06

<..0.. _ _._.LL

' 60 _.02
LL

-.
.00

L -. 02

m
-. 04

-. 06

-. 10

OATA SET SYH8crl CCNFIGURATICN DESCRIPTICN
(e71080 ) MSFC TWT 544 LAUNCH VEHICLE
871070) I MHSFC TWT 544 LAUNCH VEHICLE
1871072) 0 NSFC TWT 544 LAUNCH VEHICLE
(071002) MFC TWT 544 LAUNCH VEHICLE

ANGLE OF ATTACK. ALPHA. DEGREES

STUDIES
STUDIES
STUDIES
STUDIES

TI
TI SI
TI 01
T101 SI

ORBINC PHIS XS ELEVTR REFERENCE INFORMATION

SREF 7.8800 8Q. IN
75.000 0.000 LREF 2.0280 tN.

-1.500 0.000 BREF 4.4600 IN.
-1.500 75.000 0.000 0.000 XHRP 3.3600 IN.

YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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rCNFIAIIIRATIONi RlIflll n-P (IAiNGITllnlTNAI CHARACTFRIST!rCS

.18

.14

.12

.10

.08

.06

.04

.oo00

- ,02

-. 04

I fRASRFI INF HOu TANK]
ll ,IswL ll & 111 I ~VsU V1 ¥L11V Iv· VU·I·idL 1Ill · I fllll &V · I &¥Vtw IV ~bUWIVYlle ·I U{ll

i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~,i 
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ANGLE OF ATTACM
OATA SET SYMBOL.
1(B71000)
(8071070 )
B871072) )
(71 002)

CCONFIGURATI0N DESCRIPTION
MSFC TWT S44 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSPC TWT 544 LAUNCH VEHICLE STUDIES
NSFC TWT 544 LAUNCH VEHICLE STUDIES

T1

T101
T!,0t S1

K. ALPHA. DEGREES
CABINC PHIS XS ELEVTR REFERENCE INFCOIMATION

SREF 7.8800 SQ. IN
75.000 0.000 LREF 2.0280 IN.

-1.500 0.000 BREF 4.4600 IN.
-1.500 75.000 0.00 0.000 XMRP 5.3600 IN.

YNRP 0.0000 IN.
ZNRP 0.2460 IN.
SCALE 0.0040 SCALE
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CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS) (BASELINE HO TANK)
.20 ' · ! · 7[I7 ' i"7!i !i7
,.Is

.16

.14

.it

.10

.08

.06

.04

.02

.00

-. 02

-. 04

-. 06

-. 08

- .10
14

DATA SET SYMBOC4
(871080 1
CO71070)
(871072 ) 
(071002) U

-12 -0O -

_: -~.- .-__- -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:1

w~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~'

i m- lm mm

;m

-4

ANGLE
CCN4FIGURATION4 DESCRIPTICJ

DATA NOT AVAILAeLE Fr-Q4 ALL CONO[TIO'NS
DATA NCT AVAILABLE FR41 ALL CCt4DITIC45S
DATA NOT AVAILABLE FCOR ALL COrNDITI.ONS
MSFC TWT 544 LAUNCH VEHICLE STUDIES T1t01S

-OF ATTAC ALPHA
OF ATTACK, ALPHA.

CB[lINC PHIS

4 6 8

DEGREES
xs

75.000 0.000
-1.500
-1.500 75.000 0.000

10 12 14

ELEVTR REPERENCE INFORNATCON
SREF 7.8800 SQ. IN
LREF 2.0280 IN.

0.000 BREF 4.4600 IN.
0.000 XMRP 5.3600 IN.

YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.10
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-4 -2 0 2 4

ANGLE OF ATTACK, ALPHA. DEGREES
SYmErOL CCOFIGURATICON DESCRIPTIC4

M $SFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
M NSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TdT 544 LAUNCH VEHICLE STUDIES

T1
7151
Tt101
1Tt011

CRBINC PHIS XS ELEVTR REFERENCE INFCHMATIc*4N
SREF 7.8800 S8. IN

75.000 0.000 LREF 2.0280 IN.
-1.500 0.000 BREF 4.4600 IN.
-1.500 75.000 0.000 0.000 XHRP 3.3600 IN.

YHRP 0.0000 IN.
ZNAP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .I 2 0

.20

,18

.14

o12

.10O

.08

.06

DATA SET

(871080)
(871070)
(B71072)(ersa72>

PAGE 4 0



CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS) (BASELINE HO TANK)

-10 - 8 - 6 -4 -2

ANGLE OF ATT
CCOFIGURATION DESCRIPTIGN

DATA NOT AVAILABLE FOR. ALL CCNDITICNS
DATA NOT AVAILABLE Fr*. ALL CCNDITIONS
DATA NOT AVAILABLE FORC ALL C-4DITIO.NS
MS'C TWT 544 LAUNCH VEHICLE STUDIES TlO1S1

o a

ACK, ALPHA.
ORBINC PHIS

-9. 500
-1 .500

75.000

75.000

4

DEGREES

6 a 10 12 14

XS ELEVTR REFERENCE INFORMATION
SREF 7.8800 8Q. IN

0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

0 .000 0.000 XMRP 3.3800 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.30

. I

l8

.18

.94

.12

m

z

L)

U-

LL
LLI

Ld

cr
LLU0

0
<

X
LL

-j

LLU
(n

cn

.10

.08

.06

.04

.02

.00

-. 02

-. 04

- .06

- .00

-14 -12

SYM HBoDATA SET
(B 71080)
(871070)
(B71072)
(87100 )

,_ .... _ -_. _,,.
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~F_.. . . .. .

mCr i i , 

== ====== === == __,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~'

== === ====-= __=~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~°

_ ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.I_

x
h

PAGE 41



CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS) (BASELINE HO TANK)

-12
I1

-LO 6 -4 -2 a 2 4 6 t0 l2 14

OATA SET sYMNOL

(871080)
( B71070 )
(B7107 2)
(871002) 

ANGLE OF A
Cc4FIGURATION DESCRIPTIC'N

DATA NOT AVAILABLE FOR" ALL CONDITIONS
DATA NOT AVAILABLE POrr ALL CCONDITI.ONS
DATA NOT AVAILABLE FOR ALL CON'DITIONS
MSFC TWtT 544 LAUNCH VEHICLE STUODIES TC0S1

'TTACK. ALPHA. DEGREES
CiR8INC PHIS XS ELEVTR

75.000 0.000
-1. 500
-1 .500 75.000

0.000
0.000 0.000

REFERENCE rNFORNATZON
SREF 7.0600 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 9CALE

MACH 1. o 45
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- 4 - a 0 A 4

ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYHO4OL CONFIGURATION DESCRIPTION

(071080) n HSFC TWT 544 LAUNCH VEHICLE STUDIES
sT71070) Z mSFC TUT 544 LAUNCH VEHICLE STUDIES
(e71072) a HSFC TWT 544 LAUNCH VEHICLE STUDIES
(971002) MSFC TVT 544 LAUNCH VEHICLE STUDIES

T1
Tt 1

TrOt 5

ORBINC

-1 00
-1.500

PHIS XS ELEVTR REFERENCE INFORMATION

SREF 7.8800 S0. IN
75.000 0.000 LREF 2.0280 IN

0.000 BREF 4.4600 IN.
75.00O o.oo 0.000 XMRP 3.3600 IN.

YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH . .94

CONF
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CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS) (BASELINE HO TANK)
"l .... w.. m..- -- -; -- .. ...- -v -, w, · -w

:~~ - -6t

i ! ! e l w E W l I ; l e ; f l

: m 

i--l 

N E=2 

-10 8
I

-4 - 2 0 2 4 6 0 10 12 14

ANGLE OF ATTACH
OATA SET SYMBO.L
(671080) 
871070 ) 

(871072) 
(671002) a

CONFIGURATION DESCRIPTIC4
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT S44 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TT1 544 LAUNCH VEHICLE STUDIES

Ti
T 151
T101
T101 Si

K. ALPHA. DEGREES
CRBINC PHIS XS

75.000 0.000
-. 500
-1.500 75.000 0.000

ELEVTR REFERENCE INFCRHATION
SREF 7.8800 $s. IN
LREF 2.0280 IN.

0.000 BREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
2ZRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48

.20 
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.02

.00

- .02
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-14 - 6
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ANGLE OF ATTACK. ALPHA, DEGREES
OATA SET SYMBrL- CONFIGURATICN DESCRIPTION
(871080) n NSFC TWT 544 LAUNCH VEHICLE STUDIES
SB71OO) 0 I NSFC TWT 544 LAUNCH VEHICLE STUDIES
CB710?O ) NSFC TWT 544 LAUNCH VEHICLE STUDIES
(97100) NsFc TWT 544 LAUNCH VEHICLE STUDIES

MACH

Ti
TtSI
TiOl
T1iO S1

CRBINC PHIS XS ELEVTR REFERENCE INFORMATION
SREF 7.$800 So. IN

75.000 0.000 LREF 2.0280 IN.
-1.500 0.000 BREF 4.4600 IN.
-1.500 75.000 0.000 0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS) (BASELINE HO TANK)

_ _ ~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~ I . i: i

- -- Ht -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

'f ' / - 0 l A t --~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

: Se-

b~~~~~~~~~~~~~~~~~~~~i i

w -=== ==== = == == ==~~~~~~~~~~ii

1

COJFIGURATION DESCRIPTICO4
MSFC TWT 544 LAUNCH VEHICLE
NSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 344 LAUNCH VEHICLE
MSFC TW7 544 LAUNCH VEHICLE

I
.5 .4 .3

PITCHING

.2 .1 .0 -. I -. 2

MOMENT COEFFICIENT. CLM
CRBINC PHIS

STUDIES TI
STUDIES TISI
STUDIES TtIC
STUDIES TiOlS1

75.000
-1 . 500
-1.500 75.000

-. 3 -.4 -. 5

DATA SET SYHMCB
(871080) 
( 71070 )
(871072 ) 
( 71 0021 )

-. 6

XS ELEVTR REFERENCE INFCRMATION

SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

0.000 BREF 4.4600 IN.
0.000 0.000 XHRP 3.5600 IN.

YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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o0.

O.6

0.5

0.4

0.1

z

zw
CJ

Ld
LLI

LL

CY
E)

L-I

x
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0
.

0.1

0.0

-0. 

-0.2

-o .i

-0.4

-0.5

-0.6

-0.?

-0.8

-0.9

-1.0

_ . .8 .7 .6 .5 .4

PITC
DATA SET SYMO.L Cr"NFIGURATICIN DESCRIPTION
(B71080) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(B71070) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(7O72) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES
(B7100lo Q MsFC TWT 544 LAUNCH VEHICLE STUDIES

HING MOMENT COEFFICIENT. CLM
ORBINC PHIS XS ELEVTR REFERENCE INFORHATION

Ti SREF 7.8800 SQ. tN
TIS1 75.000 0.000 LREF Z.0200 IN.
T101 -1.500 0.000 BREF 4.4600 IN.
TO11O5 -1.500 75.000 0.000 0.000 XHRP 3.3600 IN.,

YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS) (BASELINE HO TANK)

~~-1

_ ~~~ ~~~~' .. . _

_ ' _/.. . .

. _ ....... _'
-_ : 

_ v r~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

.r .e .5

.PITCHING
OATA SET 5YMBOL
(71080) D
8:71070)

C871072) 8
(871002 

CrNFIGURATl ?N DESCRIPTION

DATA NOT AVAILABLE FCr, ALL CONDITIONs
DATA NOT AVAILABLE FOR ALL CONDITIONS
DATA NOT AVAILABLE FCA. ALL CONDITIONS
MSFC TWT 544 LAUNCH VEHICLE STUDIES T101S1

.z ., . -. , -_ .

IOMENT COEFFICIENT. CLM
GRBINC PHIS XS ELEVTR

75.000 0.000
-1.500
-1 .500 75.000

0.000
0.000 0.000

REPERENCE INFCRMATION
SREr 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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CONF IGURAT I
0.t . I I -r r

g.s

0.1

0.4

0.3

z
U

Li

_1
z
W

U-
LLLL

U

LL

w

C-)0
a:u
w

u

W
T-

.CZ
z

O.a

0.1

o .o

-0.1

-0.2

-0o.

-0.4

-0.6

-0.7

-0.9

- .o 

.z . .r . .. 

PITCI
DATA SET STMB'.- CONFIGURATION OESCRIPTION
(871080) M HSFC TWT 544 LAUNCH VEHICLE STUDIES
(871070) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(B71072) HNSFC TWT 544 LAUNCH VEHICLE STUDIES
(B71002) M$SFC TWT 544 LAUNCH VEHICLE STUDIES

HING MOMENT COEFFICIENT. CLM

Ti
TISI
T101
TI01SI

CRBINC PHIS

?7.000
-1.500
-1.500 75.000

XS ELEVTR REFERENCE INFORMATION
SREF 7.8800 so. IN

0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

0.000 0.000 XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS] (BASFI INF Hf TANK)

0.6

0.s5

0.4

0.3

z
U

Li

LL

Ld

U

0
LL

Z

0.2

0.1

-0.0

-O .Z

-0.3

-0.4

-o .e

-0.7

-0.6

-0.9

-1.0

-a .1

-1.2 -
.9

DATA SET SYHBOL
(e710801

B 71070 ) 
(e71072:) a
( 871002) 

.7 .6 .5

CCONFIGURATION DESCRIPTION

1 I I
.4 .1 .2 .1 .0 -.1 -.2

PITCHING MOMENT COEFFICIENT. CLM
CiRBINC PHIS XS ELEVTR

DATA NOT AVAILABLE FOR ALL CCNDITtIONS
DATA NOT AVAILABLE FORl ALL CjNDITICNS
DATA NOT AVAILABLE FOR ALL CrONDITIONS
MSFC TWT 544 LAUNCH VEHICLE STUDIES TiC1S1

75.000 0.000
-1t.00
-1.500 75.000

0.000
0.000 0.000

-. 3 -. 4 -. 5

REFERENCE INFORMATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.53600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.3 0
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z
L)

o.t

-o.o

Lr! -0.1

L:
Li -0.2

-0.3

CY.

< -0.5
-O.S

-0.7

-0.9

-1 .0

.

DATA SET SYMBL.
(3 71080)

(D71072)
(B071002)

CO4NFIGURATIGt DESCRIPTlcN
DATA NWiT AVAILABLE FrCO ALL CCNJDITICN$S
DATA NrT AVAILABLE FCO ALL CONOITIOCS
DATA NOT AVAILABLE PFR ALL CCONDITICNS
HSFC 1WT 544 LAUNCH VEHICLE STUDIES T1OtS1

ORBINC

-1 500
-1 .500

PHIS XS ELEVTR REFERENCE INFORHATION

SREF 7.8800 SQ. IN
75.000 0.000 LREF 2.0280 IN.

0.000 BREF 4.4600 IN.
75.000 0.000 0.000 XMRP 3.5600 IN.

YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.45

PITCHING MOMENT COEFFICIENT. CLM
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CONF IGURATION BUILD-UP (LONGITUDINAI CHARACTFRISTI

o0.

0.4

0.2

0.1

0.0

-0o 

-0.2

-0,3

-0.4

-0.9

-0o.

-0.7

0 .0

-0.0

-6.6o

-a.2

S)1 rBRAFI IF N I TANK)-_- ................. _ ... ____. _. _ _ v e .v i. . v.. . . _ .. v e v v · g*- 8 |l lr

_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . I L: '' _-

_ /< .S .,___

_ ,..... i __ .. .....r

. oXnr_ 
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__ _t-e t/

: -L _Z2 

i 

.9 ,G ,1 .G .S ,4 o3 ,2 ,l .D -,.t -,2 -,3 -. 4 -,S -,6

PITCHING MOMENT COEFFICIENT. CLM
OATA SET SYMD.'L
(871080) 
(071070) 9
(871072) )
071002) u

MACH

CCNFIGURATICO OESCRIPTICN
NSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE

STUDIES
STUDIES
STUDIES
STUDIES

Ti
Tl Si
Ti01
TlOl $1

ORBINC

-1.500
-1 500

1 .94

PHIS XS ELEVTR REFERENCE INFOIRMATION
SREF 7.8800 SQ. IN

75.000 0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 1N.

75.000 0.000 0.000 XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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CONFIGURATIlN RlBII n-llP iL fNGlTIInllNAI rCHIARATFRITIlrc RACFI INF HI1 TANK)

.4 .3

PITCHING

- ! ! r:I! ! !I ! I ~I !I !I ·! ~ I II E I~ ! ! !I ! I IIi ~I !! !·I! I!iI ! ! !! ~!I ! ! !E I

-- -- -- -~ ~~~~~~~~~~~ ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

' ' --- 

/ c3L

.2 .1 .o -. 1 -. 2

MOMENT COEFFICIENT. CLM
-. 3 -. 4 -. 5 -. 6

DATA SET SYMBOL

(07S070 ) 
(0a71072)
( B71002)

CONFIGURATcON DESCRIPTICN
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC Tll 544 LAUNCH VEHICLE STUDIES

CRBINC PHIS 2
T1

T101
T lO1 Si

75.000
-1.500
-1.500 75.000

XS ELEVTR REFERENCE INFORMATION
SREF 7.8O00 SQ. IN

0.000 LREF 2.28ae IN.
0.000 BREF 4.4600 IN.

0.000 0.000 XMRP 3.3600 IN.
YVRP 0.0000 IN.
Z2RP 0.2450 IN.
SCALE 0.0040 SCALE

MACH 3.48
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CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS) (BASELINE HO TANK)
o,.
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0.0

-0.1
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X iF ] n - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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_ v ] r~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

s _ r ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:
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PITCHING
OATA SET SYMNOL
(8?1080)
IB71070 )
(I71072) 
(871002) 0

CCjNFIGURATICIN DESCRIPTION
MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES

Tl

T101
T101l

MOMENT COEFFICIENT. CLM
CRBINC PHIS XS ELEVTR

75.000 0.000
-1.500 0.000

S1 -1.500 75.000 0.000 0.000

REFERENCE INFORNATION
SREF 7.8800 80. IN
LREF 2.0260 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP. 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96
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CONFIGURATION BUILD-UP (LATERAL-DIRECTIONAL CHARACTERISTICS) (BASELINE HO TANK)
.10 f

.06

U,

-J

m

z
Ld

0b-

LL
LL

LLj
C-

Z

I-

L
z

.J

n*'

.06

.04

.02

.00

-. 02

-. 04

-. 06

- .08

-. 10
-14

DATA SET SYMB'.
(A71071 )
(A71073) e
(A7%010) 0

.
-12 -10 - e

I
- 6 -4 - 2 0 2 4 6

SIDE SLIP ANGLE. BETA. DEGREES
Cr.NFIZGURATICJN DESCRIPTION CRBINC PHIS XS

MSrC TWT 544 LAUNCH VEHICLE STUDIES T1I1 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES TO11 -1.500
MsFC 7TT 544 LAUNCH VEHICLE STUDIES T101SI -1.500 75.000 0.000

ELEVTR

0.000
0.000

8 10 12 14

REFERENCE INFORMATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP ' .600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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CONFIGURATION BUILD-UP (LATERAL-DIRECTIONAL CHARACTERISTICS) (BASELINE HO TANK)

,00

06

.04

.00

- .02

.,04

- o06

-. 0o

- UC
°-14 -12 -o10 - 8 - 6 -4 - 2 0 2 4

SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CrONFIGURATION DESCRIPTION

(A7tO71t ) DATA IrJT AVAILABLE FOR ALL CCRJOITTONS
(A71073) DATA NWT AVAILABLE FOR ALL CONOITItNS
(A71010) 0 H5FC TWT 544 LAUNCH VEHICLE STUDIES TO11S1

CR8INC PHIS
75.000

-1.500
-1.500 75.000

Xs CLEVTR
0.000

0.000
0.000 0.000

REFERENCE INFORMATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .90
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X
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CONFIGURATION BUILD-UP (LATERAL-DIRECTIONAL CHARACTERISTICS) (BASELINE Ho TANK)
.10 r

.0O

..06

.04

.02

.00

- .02

-. 04

-. 08

.-. 10 L_
-14 -10

I L=1
-8 -6

SIDF
OATA SET SYMOCL. CONFIGURATICON DESCRIPTION
(A?1071) HMSFC TWT 544 LAUNCH VEHICLE STUDIES
(A71073) Z MSFC TWT 544 LAUNCH VEHICLE STUDIES
C(A7IOIO) O MSFC TWT 544 LAUNCH VEHICLE STUDIES

I
4 - 2 0 2 4

SLIP ANGLE. BETA. DEGREES
CRBINC PHIS XS

71Ts 75.000 0.000
TiO0
Ti01 1

-1. 500
-1 .500 5 .000 0.000

I
6 S

I
10 12

ELEVTR REFERENCE INFORMATION

SREF 7.8800 SO. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20
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z
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CONFIGURATION BUILD-UP (LATERAL-DIRECTIONAL CHARACTERISTICS) (RASEI INE HO TANK)
.10

.00

0_1

0
X

0
C)

-j

Ci
u

I-

m

z
LLJ

LL
LL

z
O

Id
x

:0

0
z

_j
-J
-jmm

.06

.04

.02

.00

-. 02

- .04

-. 06

- .08

t
- .O1 L

-14 -12
.4I

-10 -8 - 6 -4

SIDE
OATA SET SyNCOL CrIFICURATItC DESCRIPTION*
IA710?I) D MSFC TWT 544 LAUNCH VEHICLE STUDIES
¢A71073) HSFC TWT 544 LAUNCH VEHICLE STUDIES
(A71010) O MNSFC TWT 544 LAUNCH VEHICLE STUDIES

-2 0 2 4

SLIP ANGLE. BETA, DEGREES
CRBINC PHIS XS

Ti S 75.000 0.000
T101
T%01 1

-. 500
-1.500 75.000 0.000

ELEVTR

0.000
0.000

a 10 12 14

REFERENCE INFOIRMATION
SREF 7.8800 Sq. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.95
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CONFIGURATION BUILD-UP (LATERAL-DIRECT IONAL CHARACTERISTICS) (BASELINE HO TANK)

.06

.04

.02

.00

-. 02

-.04

-. 06

-. 08

1- **- 1 w * * * T8 -r-1 - r-r 1- .ii _1! .ii _1! _i! .ii ._! _ii .i _ _ ;_._,

-1 -_ -_ -_ 
- 4

_Tnf:
CC*IFIGURATICN DESCRIPTION

DATA NOT AVAILABLE Fr.R ALL CONDITICNS
DATA N'.T AVAILABLE FCR ALL CONDITIONS
MSrC TWT 544 LAUNCH VEHICLE STUDIES

- 2 0 2 4

SLIP ANGLE. BETA. DEGREES
CRBINC PHIS XS

75.000 0.000
-. 500

T10151 -1.500 75.000 0.000

6

ELEVtR

0.000
0.000

6
-. so

-14

Ot TA SET SYMBrOL
(C71071) 
(C. 71073) 
(O 71010 ) 0

t0 12 14

REFERENCE INFORHATION
SREF 7.8600 sa. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XmRP 3.3400 IN.
YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48
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CONFIGURATION BUILD-UP (LATERAL-DIRECTIONAI CHARACTFRISTlCIr1 FRAFI INF UA TArKI......... ; :.. ..... . : :-..,. ;...,. , ,,,,,_;,, Iv ,,,,,,,,j
"6-% 1 J' I IL W II 1 I %0 I-1% - I I%,) t. f%-LL I L nuV I A1,41% 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i,

_ ... C > < > _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~......... .

CrOJFIGURATION DESCRIPTION
H$SC TWT 544 LAUNCH VEHICLE STUDIES

SsFC TWT 544 LAUNCH VEHICLE STUDIES
NSFC TWT 544 LAUNCH VEHICLE STUDIES

- 2 0 2 4

SLIP ANGLE. BETA. DEGREES
CQBINC PHIS XS

TISI 75.000 0.000
-1.500
-1.500 75.000 0.000

8

ELEVTR

0.000
0.000

10 Ia S4

REFERENCE INFORMATION
SREF 7.8800 sQ. IN
LREF 2.0260 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96

.10 r

,08

.06

.04

.02

.00

-. 02

-.04

-. 06

C,,

X

m

I-
U

z

LLI
.L
U

0

z

-J

-.08

-12 -10-14

A SET SYMIOC.

1073) 2
Polo) 

- 8 - 6 -4SIDE

SIDE

TI01
Tr1t Si

'1
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CONFIGURATION BUILD-UP (LATERAL-DIRECTIONAL CHARACTERISTICS) (BASELINE HO TANK]
.2i

.20

.15

.1o

.05

.00

-.05

-oiO

-.20

-.25 tL --14

DATA SET SyMBOCL

IA71071 )
(A71073i )
(A71010) O

I
-12 -10 -8

CONCFICURATION DESCRIPTI
MSFC TWT 544 LAUNCH VEHIC
MSFC TWT 544 LAUNCH VEHIC
MSFC TWT 544 LAUNCH VEHIC

- 6 -4 -2 0 2 4

SIDE SLIP ANGLE, BETA. DEGREES
ION C4RBINC PHIS XS

CLE STUDIES TISI 75.000 0.000
CLE STUDIES
CLE STUDIES

T101
T101 I

-1.500
-1.500 75.000 0.000

6

ELEVTR

0.000
0.000

10 12 14

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0Z80 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .60
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.30

>1 .1

>- .05

LO .00
O

LL

C -. 05

z

-. 10 

CD
z

Z

-. 20
-14

DATA SET SYMNO4

(A7I071 )
(A71073)
(AT7100) O

U.J

C)

(D .0

-o5 ' 

DAASTSw"J
(A]DA
( TOT 
(AlO0

CCFI GURATIC r DESCRIPTION

DATA NOT AVAILABLE FCR ALL CONDITIONS
DATA NOT AVAILABLE F'R. ALL CONDITIONS
MSFC TWT 544 LAUNCH VEHICLE STUDIES T10IS1

CRBINC PHIS XS ELEVTR REFERENCE INFORHATION

75.000 0.000 SREF 7.8800 s8. IN

-1.500 0.000 LREF 2.0280 IN.
-1.500 75.000 0.000 0.000 BREF 4.4600 IN.

XMRP 3.53600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .90

SIDE SLIP ANGLE. BETA. DEGREES
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SIDE SLIP ANGLE. BETA, DEGREES
SYHBrOL CONFIGURATION DESCRIPTION

MSFC TWrT 544 LAUNCH VEHICLE STUDIES
MHSFC TWT 544 LAUNCH VEHICLE STUDIES

O MSFC TWT 544 LAUNCH VEHICLE STUDIES

T7151
T101
Tl0151

CRBINC PHIS

75.000
-1.500
-1.500 75.000

Xs
O.000

0.000

ELEVTR REFERENCE INFORHATION
SREF 7.8600 SQ. IN

0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20
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DATA SET
(A71071)
( A107 )

A?710i0)
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CONFIGURATION BUILD-UP (LATERAL-DIRECTIONAL CHARACTERISTICS) (BASELINE HO TANK)

DATA SET SYMDOA CONFIGURATICON DESCRIPTICON

(A71071) n MSFC TWT 544 LAUNCH VEHICLE S
(A71073) MSFC TWT 544 LAUNCH VEHICLE S
(A71010) 0 MSC TWT 944 LAUNCH VEHICLE S

-4 -2 0 2 4

SIDE SLIP ANGLE. BETA. DEGREES
CRBINC PHIS X5

iTUDIES TlSI 75.000 0.000
ITUDIES T101
iTUOIES T141S1

-1.500
-1.500 75.000 0.000

6

ELEVTR

0.000
0.000

a 10 12 14

REFERENCE IHFORHATION

SREF 7.8800 s8. IN
LREF 2.0280 IN.
BREf 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 tN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.95
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Ano
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.- q

z
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z
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z
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z
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I
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CONFIGURATION BUILD-UP (LATERAL-DIRECTIONAL CHARACTERISTICS) (BASELINE HO TANK)
.2I

.ao

.15

.10

.05

.00

.05

-. 10

-. 15

-. 2

-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ C" ' -

Er 

-. 25 L-14

DATA SET SYMOOL
(A?1071 )

A?71073) )
(A?7010) 0

-12 -10

CCOF I GURAT I I
DATA NOT AVAILALB
DATA lNOT AVAILABL
MSrC TWT 544 LAUI

-8 - -4 -2 0 2 4

SIDE SLIP ANGLE. BETA. DEGREES
DESCRIPTIr.I QRBINC PHIS XS
LE FcA ALL CONDITIONS 75.000 0.000
LE FcR ALL CONDITICNS -1.500
NCH VEHICLE STUDIES TIOISi -1.500 75.000 0.000

6

ELEVTR

0.000
0.000

8 10 12 t

REFERENCE INFORMATION
SREF 7.8800 SQ. II
LREF 2.0260 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

N
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zO .10

0

z
LLi .00

LL
LO

C.7.071 , msrc TWT 544 LAUNCH VEHICLE STUDIES

Li

A700SFC TT 44 LAUNCH VEHICLE STUDIES

U .2J
-1 -12 -10 -8 -G -4

SIDE

DATA aET SH¥CC4. CCPFIGURATIC*I OEsCRIPTIC[J
{A71071 MSFC TWT 544 LAUNCH VEHICLE STUDIES
¢A71073) MarI4SPc TWT 544 LAUNCH VEHICLE STUDIES
(A7101O) £~ MaSC TT 544 LAUNCH VEHICLE STUDIES

SLIP ANGLE. BETA. DEGREES
C;BIINC PHIS XS

T SI 75.000 0.000
TilO
TtOISI

-1 .500
-1.500 75.000 0.000

CLEVTR

0.000
0.000

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
OREF 4.4600 IN.
XNRP 3.3600 IN.
YNRP 0.0000 IN.
ZNRP 0.2A4O IN.
SCALE 0.0040 SCALE
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CONFIGURATION BUILD-UP (LATERAL-DIRECTIONAL CHARACTERISTICS) (BASELINE HO TANK)

-I

<~~~'-l .~. )

-14 -12 -10 -0 -6 - 4

SIDE
OATA SET SYMHC.L CONFIGURATION DESCRtPTION

(A71071 ) ) MSFC TWT 544 LAUNCH VEHICLE STUDIES
CA71075) MI HSFC TWT 544 LAUNCH VEHICLE STUDIES
(A71010) 0 SeFC TWT 544 LAUNCH VEHICLE STUDIES

i
- 2 0 2 4

SLIP ANGLE, BETA. DEGREES
CRBINC PHIS XS

Tl 1 75.000 0.000
TlOt
T01 Si

-1.500
-1.500 75.000 0.000

I
S

ELEVTR

0.000
0.000

8 10 12 14

REFERENCE INFORMATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP S3.300 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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CONFIGURATION BUILD-UP (LATERAL-DIRECTIONAL CHARACTERISTICS) (BASELINE HO TANK)

-12 -10 - a - 6 -4 

SIDE SLIP
SYMBOLC CONFlGURATICJN DESCRIPTIC'N

DATA NCOT AVAILABLE FOR ALL CONOITIC5NS
DATA NOT AVAILABLE FOR ALL C"-NDITICONS

0 MSFC TWT 544 LAUNCH VEHICLE STUDIES TIC4SI

_~~~~~~~~~ 4 

I

3

_ r- a~ a _~ r _

! ̂  l - *|~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:
l . _ A+< .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~,

) ===Z___ === 9 ===~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

a _X__ _ C 3~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

4 _____r_ 

S _ __ _ _ r - _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Z
a _ __ C _ _ C _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

, r . . .. . . . . ' . . . . . . . . e A i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:

ANGLE. BETA. DEGREES
CR8INC PHIS XS

75.000 0.000

ELEVTR

-1.500 0.000
-1.500 75.000 0.000 0.000

REFERENCE INFORHATION

SREF 7.8600 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 5.3600 IN.
YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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DATA SET

(A710tI )
(A?1073)
( A1010 )
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i. 

Z
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z

.U

LL
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W

O

LL

-J

: .

P.-

-j

.7

.6

.6

.4

.3

.1

.0

-. 1

-.2

-.3

-. 4 -

-. 5

-. 6 

-14

DATA SET SYMBTC.

(A?7107) 

(A?1O10) 0

SIDE SLIP ANGLE. BETA, DEGREES
CtJfCIGURATIONI DESCRIPTION ORBINC PHIS XS

MSFC TWT 544 LAUNCH VEHICLE STUDIES TiSi 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES TlO1 -1.500
HSFC TWT 544 LAUNCH VEHICLE STUDIES i101S -1.500 75.000 0.000

j~~~~~~~~~~~~~~~~~

~~~~~~ii

^0 TANK}
, ' .,. · !

ELEVTR REFERENCE INFCRNATION
SREF 7.8800 50. IN

0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XNRP 3.3600 IN.
YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 69MACH 1.20



LJ .2

Z

LL
LL

LO

LL 

b- -.2-L .S

-.J

-.2

-. G

3

OATA SET SYM8BCL

IA710$71 )
1A71073)
(ATIOIO) c'

SIDE SLIP ANGLE. BETA. DEGREES
CONFIGURATICN DESCRIPTICAJ

M3FC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES
NSFC TWT 544 LAUNCH VEHICLE STUDIES

TIS1
TI01
T10151

CRBINC PHIS
75.000

-1.500
-1.500 75.000

Xs ELEVTR
0.000

0.000
0.000 0.000

REFERENCE INFORMATIOIN

SREF 7.8800 So. IN
LREF 2.020eo IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .l o 95 PAGE 70



.7

.S

zZ

LL
LL
w
0

O

LU

LL

I-

-J

.4

.3

.2

.1

.0

-. 1

-. 2

-. 3

-. 4

;.5

-. 6

-7 -.---
-14 -_

DATA SET SYMBOC
(A71071I) 
( A71073) 
¢A71010) 0O

SIDE SLIP ANGLE. BETA. DEGREES
CCNFIGURATION DESCRIPTIOC CtRBINC PHIS XS

DATA NO.T AVAILABLE FrCR ALL CONDITI'ONS 75.000 0.000
DATA NO"T AVAILABLE FOR ALL CO.NDITIrCNS -1.500
MSFC TWT 544 LAUNCH VEHICLE STUDIES Ti01Si -1.500 75.000 0.000

ELEVTR REFERENCE INFORHAATION
SREF 7.8800 SQ. IN

0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGEMACH 3.48 71



- 4 - 2 o 2 4 6 8 10 12 24

SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOC CONFIGURATIGc DESCRIPTICON CRBINC PHIS XS ELEVTR REFERENCE INFORMATICO
(A71071) Q MSFC TWT 544 LAUNCH VEHICLE STUDIES T1S1 75.000 0.000 SREF 7.8800 so.
(A71073) MSFC TWT 544 LAUNCH VEHICLE STUDIES T101 -1.500 0.000 LREF 2.0280 IN.
(A71010t 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES TSc'SI -1.500 75.000 0.000 0.000 BREF 4.4600 IN.

XmRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 8CA
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.7

.6
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DATA SET 5YMDOL-

(071075 )
(071077)
(871047)

MACH

CrOFIGURATION DESCRIPTIC"J

MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES
HsFC TWT $44 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

.60

-4 -2 u Z 4

ANGLE OF ATTACK. ALPHA. DEGREES

TS
T551
T501
T501S1

CRBtNC PHIS XS ELEVTR REFERENCE INFORMATION

SRtF 7.8800 80. IN
75.000 0.000 LREF 2.0280 IN.

-1.500 0.000 BREF 4.4600 IN.
-1.500 75.000 0.000 0.000 XMRP 3.3600 IN.

YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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_J .4

.3z

uJ

Li.1 ___E_

Ld .0

L L

-.4

-4 -Z -ao a 6 -4

C-.

-. 4

ANGLI
OATA SET SyMC.OL CCJNFICUGATCIJN DESCRIPTIeCJ

(071074) n MSFC TWT 544 LAUNCH VEHICLE STUDIES
(8710t5) 1 MSFC TWT 544 LAUNCH VEHICLE STUDIES

(871077) 0 MSFC TUT 544 LAUNCH VEHICLE STUDIES
(871047) HMSFC TWT 544 LAUNCH VEHICLE STUDIES

- 2 0 2 4

E OF ATTACK, ALPHA. DEGREES

TS

T501
T50131

CIQBINC PHIS XS ELEVTR REFERENCE INFQRMATION
SREF 7.8800 sQ. IN

75.000 0.000 LREF 2.02 0 IN.

-1.500 0.000 BREF 4.4600 IN.
-1.500 75.000 0.000 0.000 XMRP 3.3600 IN.

VYfRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .90
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J .4
U

LU

.1

z
Ld .0

-. 2

C-I

_.

-f -12 -iZ -0 -a 6 -4

ANGL
DATA SET $¥M8C CONFI&URATItC DESCRIPTIC*

(B71074) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(871075) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(B71077) MSFC TWT 544 LAUNCH VEHICLE STUDIES
B71047) MSFC TWT 544 LAUNCH VEHICLE STUDIES

21~

- 2 0 2 4

E OF ATTACK. ALPHA. DEGREES
CRBINC PHIS Xs

T5
T551
T501
T5011S

75.000 0.000
-1 .00
-1.500 75.000 0.000

ELEVTR REFERENCE INFPORMATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.

0.000 BREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS) (ALTERNATE HO TANK)

L~~

J_1" ~. _... _

- ~ ~~~~~~~~~~~~~~~~~~~~~~~~.. E

tH4W+X~~~_e:::: :~ ~

..-r__== __

-1 tO - 8 4-2 4S J, ~.2 '.

ANGLE
DATA SET SYHOCT
(1 :7t1074 ) 
(:71075 )
(:71077) 8

( C:71047)

MACH

Cc4FICURATIC, DESCRIPTItC

MSFC TWT 544 LAUNCH VEHICLE
NSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
HSFC TWT 544 LAUNCH VEHICLE

STUDIES
STUDIES
STUDIES
STUDIES

OF ATTACK. ALPHA.
ORBINC PHIS

T501
750151

-1.500
-1.500

DEGREES
XS

75.000 0.000

75.000 0.000

ELEVTR REFERENCE INFORMATION
SREF 7.8800 S8. IN
LREF 2.0280 IN.

0.000 BREF 4.4600 IN.
0.000 XHRP 3.3600 IN.

YMHP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS) (ALTERNATE HO TANK)
.0 

..

.7

.o

.8

.4

.t

.0

-.1

-. 2

-. 4

-. 8 _-214

·-rr- !r ws E !w ! - r , , ! · . . i, , [ v i i i [ E i ! E ! ! w ! [ ! [_.

_ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ i

-12 -O1 - a

DATA SET 5YMBJL. CCNFIGURATIOC DESCRIPTION
(871074) N MSFC TWT 544 LAUNCH VEHICLE
(871075) MS3FC TWT 544 LAUNCH VEHICLE
(71o077) HMSFC TWT 544 LAUNCH VEHICLE
(071047) MSFC TWT 544 LAUNCH VEHICLE

-4

ANGLE OF

STUDIES
STUOIES
STUDIES
STUDIES

T5
T551
T501
T50151

a o 2

ATTACK, ALPHA,
CRB INC PHIS

4 8 ·

DEGREES

75.000 0.000
-1.500
-1.500 75.000 0.000

MACH

10 1l 14

ELEVTR REFERENCE INFORMATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.

0.000 BREF 4.4600 IN.
0 .000 XHRP 3 .;600 IN.

YmRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS] (ALTERNATE HO TANK)
.. i I i V i- I i i I ! i . 1 I i I I I i I i i i I i I i i i i I I

-4 - 2 0 2 4

ANGLE OF ATTACK, ALPHA, DEGREES
CCNFIGURATICN DESCRIPTICAMN

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
NSFC TWT 544 LAUNCH VEHICLE STUDIES

T5
T5SI
T501
TSOISS

CRBINC PHIS XS ELEVTR REFERENCE INFCORATION
SREF 7.8800 Sq. IN

75.000 0.000 LREF 2.0280 IN.
-1.500 0.000 BREF 4.4600 IN.
-1.500 75.000 0.000 0.000 XHRP 3.3600 IN.

YMRP 0.0000 IN.
ZMRP 0.2460 IN.
SCALE 0.0040 SCALE
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-.3
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OATA SET
(871074 )
(871075
(871077)
(971047)
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CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS) (ALTERNATE HO TANK)

== ==t-- ' ,_

SXHy<

'~=F
_? ^7Zt== 

o i{ _C 
= X = FL== =

-12 -0 - 8 -_ -4

ANGLE
CrONFIGURATItN DESCRIPTICON

MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

- a 0 2

OF ATTACK. ALPHA.
CRB INC PHIS

T5
T551
T501
T50151

4

DEGREES
XS

75.000 0.000
-1. 00
-1.500 75.000 0.000

6 8 12 14

ELEVTR REFERENCE INFORNATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.

0.000 BREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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SYMBr.ADATA SET
(071U74)
(871075)
(871077)
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z

-0.
LL
LL

- -0.2

Lc -os.

LL -O. 

- .
-0.4

< -0.8

-0.o

-0.9

-14 -12 -10 - 0 - 6 - 4 - 2 0

ANGLE OF ATTACK, AL
OATA SET SyMCeL CCMFIGUnRATION DESCRIPTICrN RBINC
(B71074) 9 MSFC TWT 544 LAUNCH VEHICLE STUDIES T5
(B71075 LB HSFC TWT 544 LAUNCH VEHICLE STUDIES T5S1
871077) M HSFC TWT 544 LAUNCH VEHICLE STUDIES T501 -1.500
(871047) HSFC TWT 544 LAUNCH VEHICLE STUDIES T5OIS1 -1.500

PHA. DEGREES
PHIS XS ELEVTR REFERENCE INFORHATION

SREF 7.8800 SQ. IN
75.000 0.000 LREF 2.O2aO IN.

0.000 BREF 4.4600 IN.
75.000 0.000 0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZmRP 0.2480 IN.
SCALE 0.0040 SCALE
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LL
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Ld

LL
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0.4
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0.2
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0.0

-0. 

-0.2

-0.3

-0.4

-0. 5

-0.s

-0.7 

-0.8

-0.9

-1 .0

DATA SET yMBC'L
(B71074) 
(B71075) )
(871077) a
I87104?)

ANGLE OF ATTACK, ALPHA, OEGREES
CCOFICGURATION DESCRIPTIONJ

MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE

STUDIES
STUDIES
STUDIES
STUDIES

T5
T"Si
T501
T501 S1

CRBINC PHIS XS ELEVTR REFERENCE INFORMCATION

SREF 7.8800 So. IN
75.000 0.000 LREF 2.0280 IN.

-1.500 0.000 BREr 4.4600 IN.
-1.500 75.000 0.000 0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZNRP 0.24SO IN.
SCALE 0.0040 SCALE
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CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS) (ALTERNATE HO TANK)

-1Z -10 - 8 - 6 - 4 - 2 0 2 4 6 10

ANGLE OF ATTACK, ALPHA.
C?.,FIGURATtC4N DESCRIPTIJ4

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
NSFC TWT 544 LAUNCH VEHICLE STUDIES
HMSC TWT 544 LAUNCH VEHICLE STUDtES

T5
T5S1
T501
T7501S

CQBINC PHIS

75.000
-1.500
-1.500 T5.000

DEGREES
XS ELEVTR REFERENCE INFCRHATOl'N

SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

0.000 BREF 4.4600 IN.
0.000 0.000 XMRP 3.3600 tN.

YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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SyNrOdL CC*NFIGURATICN DESCRIPTICON
SFC TWT 544 LAUNCH VEHICLE S

NSFC TWT 544 LAUNCH VEHICLE S
> MSFC TWT 544 LAUNCH VEHICLE S

MSFC TWT 544 LAUNCH VEHICLE S

-4 - 2

ANGLE OF ATTACI

TUDIES T5
TUDIES T551
TUDIES Ts01
TUDIES T50151

0 2 4

K. ALPHA. DEGREES
CRBINC PHIS XS ELEVTR REFERENCE INFCRtMATtON

SREF 7.8800 S9. IN
75.000 0.000 LREF 2.0280 IN.

-1.500 0.000 BREF 4.4600 iN.
-1.500 75.000 0.000 0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS) rAl TFRNATF HO TANKI
_. __ _ _ __ .-

L

,_L;TtW
_ e 

_?;t = ==__

-

-12 -tu - - 6 -4 -2

ANGLE OF ATT
CCONFIGURATION DESCRIPTIAI+

MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES

T5
TSSI
T501
T501 S

O 2

ACK. ALPHA.
CIRBINC PHIS

4

DEGREES
xs

75.000 0.000
-1.500
-1.500 75.000 0.000

6 0 10 12 14

ELEVTR REFERENCE INFORATIOCN
SREF 7.8800 30. IN
LREF 2.02o0 IN.

0.000 BREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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14

DATA SET
(8a 71074)
(871075)
(871077)
(871047)

SyHCA._

a
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U
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LL
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LL
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DATA sET SYM0'.L
(871074)
(B71075) Z
(871077) 
(871047)

ANGLE OF ATTACK. ALPHA, DEGREES
CcONFIGURATION DESCRIPTICN

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

T5S
T551

. T501
T501 SI

ORBINC PHIS XS ELEVTR REFERENCE INFC)MATICN

SREF 7.8800 SO. IN
75.000 0.000 LREF 2.0280 IN.

-1.500 0.000 8REF 4.4600 IN.
-1.500 75.000 0.000 0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .60 PAGE 85



ClONFIGIIRATIOlN RBUllII DlP lI
.60V

.,IO

.45

.40

.30

.25

.20

.0S

.05

.00
14

fiNG TIIn lINAI CHARArTFRITSTrC Al AITFRMATF HfA TANK1

w~~- -- A-_- X

E~~~~~~~~ :

~ · 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I.a3 I
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ANGLE - 4

ANGLE
OATA SET $SY"Bc¢L
(871074 ) 
(871075)
(871077) 
( 671047 )

CC4FIGURATIC4 DESCRIPTION
MSFC WtT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES

OF ATTACK, ALPHA.
CRBINC PHIS

T5
TSS~
T501
T50151

DEGREES
XS

75.000 0.000
-1.500
-1.500 75.000 0.000

ELEVTR REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 tN.

0.000 BREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS) (ALTERNATE HO TANK)

?r~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~r

:1- - p- i'- ii

- __ _

-10 - 8 6 -4 -2 0 2 4 6 i0 12 14

ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMBOC.
(BD7074)
(I?1075)
(B71077)
(571047) 
te7 04 r) U

CCONFIGURATICO DESCRIPTICN4
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

T5
T531
T51t
T501 SI

CRBINC PHIS

75.000
-1 .00
-1 .500 75.000

XS ELEVTR REFERENCE INFORMATION
SREF 7.8800 SQ. IN

0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

0.000 0.000 XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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ANGLI
SyMHOC. CCN.FICURATICN ODESCRIPTIC4N

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

0 HSFC TWT 544 LAUNCH VEHICLE STUDIES
a SFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA, DE
DRBINC PHIS

TS
T551
T501

75.000
-1 . 500
-t1.500 75.000

SGREES
XS ELEVTR REFERENCE INfORMATI~ON

SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

0.000 BREF 4.4600 IN.
0.000 0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1,95

A0

.80

.45

DATA SETr

(871074 )
(871075)
(871077)
(I71047)

PAGE 88



CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS
.o0

. So

.45

.40

.35

.50

.20

.15

.10

.0O

.00
-- 14

(ALTERNATE HO TANK)

.-_ I - I I---- I I I 

OATA SET SYMBCO.
(871074 4)
( 871075 )
(71o077?) 8
(071047)

-12Z -t0 - 8

CC(FIGCURATICN DESCRIPTICJ
HSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
NSFC TWT 544 LAUNCH VEHICLE
nSPC NT 544 LAUNCH VEHICLE

-4

ANGLE

STUD I ES
STUDIES
STUDIES
STUDIES

-2 0 2 4

OF ATTACK. ALPHA. DEGREES
CRBINC PHIS XS

75.000 0.000
-1. 500
-1.500 75.000 0.000

T5
T5SI
T501
T501 S

6 8 10 12 14

ELEVTR REFERENCE INORMATICON
SREF 7.8S00 SQ. IN
LREF 2.0280 N.

0.000 BREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN-
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS) (ALTERNATE HO TANK)_ . -.... w ..W._ ,.60
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DATA SET SYMBC..
(B71074)
(871075) 
(671077) 
(871047)

ANGL
CONFIGURATION DESCRIPTION

HSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
NSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
CRBINC PHIS XS

T5
T5SI
TS01
TSO501

75.000 0.000
-1.500
-1.500 75.000 0.000

ELEVTR REFERENCE INFORMATION
SREF 7.8800 3Q. IN
LREF 2.0280 IN.

0.000 BREF 4.4600 IN.
0.000 XHRP $.3600 IN.

YRP 0.0000D IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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CONFI 
.40 · ,

.35

.25

J

J

0

L
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DATA SET SYMDCA
(871074)
(871075) 
(e71077)
(67104? 7 

CcNFIGURATIFCo DESCRIPTION
HSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

ORBINC

T551

T501
T501 SI

-1.500
-1. 500

PHIS XS ELEVTR REFERENCE INFCORMATION
SREF 7.8800 SQ. IN

75.000 0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

75.000 0.000 0.000 XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .60
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CONFIGURATION BUILD-UP (LONGITUDI
.40 II , , I , Is . . . I , , - I v --. -T
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ANGLI
DATA sET SYMOCI C'.NFIGURATION DESCRIPTION

(071074) MSFC TWT 544 LAUNCH VEHICLE STUDIES
¢871075) M3FC TWT 544 LAUNCH VEHICLE STUDIES
071077) 0 MSFC TWT 544 LAUNCH VEHICLE STUOIES

t(071047) HSFC TWT 544 LAUNCH VEHICLE STUDIES

CHARACTERISTICS) (ALTERNATE HO TANK)

E OF ATTACK, ALPHA. DEGREES

T5
TSS1
TSol
T501 SI

ORBINC PHIS XS ELEVTR REFERENCE INFORNATION
SREF 7.8800 SQ. IN

75.000.000 0.000 LnEF 2.0280 IN.
-1.S00 0.000 BREF 4.4600 IN.
-1.500 75.000 0.000 0.000 XMRP 3.5600 IN.

YMRP 0.0000 IN.
ZMRP 0.2460 IN.
SCALE 0.0040 SCALE
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ANGLE OF P
DATA SET SYMBOHC CCJFIGURATIC N DESCRIPTIC)N

(871074) M HFC TWT 544 LAUNCH VEHICLE STUDIES TS
(S715075) 3FC TWT 544 LAUNCH VEHICLE STUDIES T551
(871077) H MSFC TWT 544 LAUNCH VEHICLE STUDIES T501
(871047) HjMSFC TWT 544 LAUNCH VEHICLE STUDIES T50151

kTTACK, ALPHA. DEGREES
COBINC PHIS XS ELEVTR REFERENCE INFORNATION

SREF 7.8800 SQ. tN
75.000 0.000 LREF 2.0280 IN.

-1.500 0.000 BREF 4.4600 IN.
-1.500 75.000 0.000 0.000 XHRP 3.3600 IN.

YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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COnNFIIRIRATINi RIll nD-llp il nNGITIIlmINAI CHARACTFRISTICR)1 AI TFRNATF HI TANK1
.40

.$1

.50

.25

.20

.15

.10

.0o

_ --- -- ~ ~.......

~~~~~~~~~~~~~~~~~~~__ ~..__ _ t .___._

, -, _., .

C ..' .-........~~~~~~~~~~~. .-

~-1 . -12 -lO -_ - C - 4. - 2 0 2 4 G 8 0t 4

DATA SET SYBHerC
(871074) 
(871075)
(871077)
(871047) 8

COcNFIGURATICON DESCRIPTIONC
HSFC TWT 544 LAUNCH VEHICLE S
HSFC TWT 544 LAUNCH VEHICLE S
nSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

ANGLE OF ATTACK.
ORI

;TUDIES TS
TUDIES T551
TUDIES TSOI -1
TUDIES TSOi51 -1

ALPHA. DEGREES
BINC PHIS )

75.000
.500
.500 75.000

XS ELEVTR REFERENCE INFORHATION
SREF 7.8800 s0. IN

0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

0.000 0.000 XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 94
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CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS) (ALTERNATE HO TANK)
.40 r- . r-T- -i -r-T- n r. . -I I i I I , I , i I . I i ' i 1" ri I r T i

SyMC4rA COCNFIGUR4ATICN OESCRIPTICN4
SFC TWT 544 LAUNCH VEHICLE
SFC TWT 544 LAUNCH VEHICLE
NSFC TWT 544 LAUNCH VEHICLE
SFC TWT S44 LAUNCH VEHICLE

S
S
S
S

ANGLE OF ATTACK. ALPHA. DE
CRBINC PHIS

TUDIES T5
iTUDIES T551 75.000
TUDIES 7501 -1.500
iTUDIES T50151 -1.500 75.000

-GREES
XS ELEVTR REFERENCE tNFCAUATION

SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

0.000 BEEF 4.4600 IN.
0.000 0.000 XHRP 3.3600 IN.

YMEP 0.0000 tN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48

LL

C-)

Z

U. .25

LL
LL
Li.

W .20Ld
_
O~

LL

.15

0

X .S0

0 
LL

.05

.0_

DATA SET
1871074)
(B71075)
(871077)
(B71047)
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.40

LL .__

U

Li[w
U) .25

LL

LL

U 00

s -2 -t 6 4

0

,05

.00 -- -- - -

ANGLE OF A
DATA SET SYHBC4.. CCFIGURATIC; DESCRIPTICA
(8TIOT4) C P4SPC TWT 544 LAUNCH VEHICLE STUDIES t5
(871075) NI MSFC TWT 544 LAUNCH VEHICLE STUDIES T5S1
(B?1077) 8 NSFC TWT 544 LAUNCH VEHICLE STUDIES T501
(871047) 1SFC TWT 544 LAUNCH VEHICLE STUDIES T$OiS1

TTACK, ALPHA. DEGREES
CRBINC PHIS XS ELEVTR REFERENCE INFCONATION

SREF t.8800 Sq. IN

75.000 0.000 LREF 2.0280 IN.
-1.500 0.000 BREF 4.4600 1N.
-1.500 75.000 0.000 0.000 XMRP 3.3600 IN.

YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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CONF I
.ao r-'

.1i

.14

.12

U

I u

z
w
l _

* u

LL-

u

Ld

CY

LL

i X
<

LO

i m

.10

.08

.06

.04

.02

.00

-. 02

-.04

-,08

-14 -12 -10 - -6 -4 -2

ANGLE OF A

OATA SET SYMOC. CONFIGURATIC.N DESCRIPTION

(871074) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES T5

(871075) HSFC TWT 544 LAUNCH VEHICLE STUDIES T5S1

(871077) KS1C rWT 544 LAUNCH VEHICLE STUDIES T501
(B71047) D MSFC TWT 544 LAUNCH VEHICLE STUDIES T50151

MACH .60

kTTACK. ALPHA, DEGREES
CRBINC PHIS XS ELEVTR REFERENCE INFORMATION

SREF 7?S0OO SQ. tN
75.000 0.000 LREF 2.0280 IN.

-1.500 0.000 BREF 4.4600 IN.
-1,500 75.000 0.000 0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZNRP 0.2460 TN.
SCALE 0.0040 SCALE
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ANGLI
DATA SET SYHCCL CCNFZGURAT[CuN DESCRIPTICN

(871074) MSFC TWT 544 LAUNCH VEHICLE S7TUDIES
(871075) HSFC TWT 544 LAUNCH VEHICLE STUDIES
(871077) 0 ISFC TWT 544 LAUNCH VEHICLE STUDIES
(71047) NSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK, ALPI
ORBINC

T5
T551
T5C01 -1 500
T501 S t -1. 500

HA. DEGREES
PHIS XS ELEVTR REFERENCE INFOCLATION

BREP 7.8800 SQ. IN
75.000 0.000 LREF 2.0280 IN.

0.000 BREF 4.4600 tN.
75.000 0.000 0.000 XHRP 3.3600 IN.

¥MRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 98MACH .90



ANGLE OF ATTACK. ALPHA, DEGREES
SyMDo'A CONFIGURATICON DESCRIPTICN

MSFC TWT 544 LAUNCH VEHICLE
N MSFC TWT 544 LAUNCH VEHICLE

MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE

STUDIES
STUDIES
STUDIES
STUDIES

T5
T551
T501
T501 SI

8RBINC PHIS XS ELEVTR REFERENCE INFORNATION
SREF 7.8800: SQ. IN

75.000 0.000 LREF 2.0280 IN.
-1.500 0.000 SREF 4.4800 IN.
-1.500 75.000 0.000 0.000 XMRP 3.5600 IN.

YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20

m
C .10

Z .08

LL .06
LL
Ld

.04

w

IL .

-J
< .00

LIl -.02

(A

-. 04

-°06

-. 08

-. 10

DATA SET
(B71074)
(871075)
(871077)
(871047)
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CONFIGURATION BUILD-UP. (LONGITUDINAL CHARACTERISTICS) (ALTERNATE H TANK)

i
- --- -r.m- , ,. -. , ..

E~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I~~~~~~~~~~~~~~~~~~~~~~~~~:

'

- -B- -- _ 

--- -- - a ----- c _

_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~_

-10
1 1 I 1

-8 -6 -4 -

ANGL
Cr'NFIGURATION OESCRIPTI7N

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
HMFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

0 2

E OF ATTACK. ALPHA. DEC
CRBINC PHIS

T5
T5S1i
T SOt
T5OI SI

75.000
-1 .500
-1. 00 75.000

I I
4 6 8 10 12 54

GREES
XS ELEVTR REFERENCE INFOCHMATION

SREF 7.so00 80. IN
0.000 LREF 2.0260 IN.

0.000 BREF 4.4600 IN.
0.000 0.000 XHRP 3.5600 IN.

YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE I 00

.o0 O

.10e

.1*

.14

.12

.08

.08

.06

.04

.02

.00

-. 02

-. 04

-. 06

- .00

A-. io L-
-14 -12

syN0OC.

8 fIJ
DATA SET
(071074 )
(871075)
(871077)
(B71047)
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CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS) (AITFRNATF HO TANK)
__~-.ew- iVV ·, ! ·. _ _ '_

_ _ _ ,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~t

H_ -__
:i

'~Z _

[D - E3 O t'--I = - - --a~~~~~~C F; £ £ . ~: .C -{)-^ 

. . .. . . . .I I . . . I . . . I I I _ . . . I. I , 
-10 S

CC.NFIGURATION DESCRIPTION
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE

-4

ANGLE

STUDIES
STUDIES
STUDIES
STUDIES

- z 0 2 4

OF ATTACK. ALPHA. DEGREES
CRBINC PHIS XS

T5

7551

T501 Si

75.000 O.000
-1.500
-1.500 75.000 0.000

6 8 SO 12
-. ,o_, I .

14

OATA SET SYMBOL
(871074)
(87107eo 5) 
(171077)
(871047) 8

14

ELEVTR REFERENCE INFORMATION
SREF 7.6800 $Q. IN
LREF 2.0280 IN.

0.000 BREF 4.4600 IN.
0.000 XMRP 3.365800 IN.

YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48

.o0

.14
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.14

.12

m
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z
w

LLU
LL

0
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X
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.08
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.04

.02

.00
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- .06

- .06
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CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICSI (ALTFRNATF HO TANK).. _._ .w -__ __,.,__ ., ., _ .,

I g 1r 1 1 Id 1 1 - 1 ; ! L"g i E'! ' ! · ! ' ! ! ! ! ]

~~~~~~~~~~~i .iliiuJ

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~., ,.,

.r

,[_. ._. 

D-t -S2 -SO - 8 - 6i - 4 - 2 0 a 4 6 a SO l;z S4

ANGLE OF ATTACK.
DATA SET SYHB4OL
(B71074)
(071075!
(B71077)
671047) 

CCNFIGURATION OESCRIPTICN
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
M5FC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE

STUDIES
STUDIES
STUD I ES
STUDIES

T5TS

T501
T50151

ALPHA.
BINC PHIS

OEGREES
Xs

75.000 0.000
-1 .500
-1.500 75.000 0.000

ELEVTR REFERENCE INFORnATION
SREF 7.8600 SQ. IN
LREF 2.0280 IN.

0.000 BREF 4.4600 IN.
0.000 XHRP 3.3600 IN.

YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96

.a0

.16

.t16

.t4

.t2

.10
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.00
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C£NFIGIRATIONl RBIII n-liP (I lINr iTIIRf[NAI CHARACTFRISqTIC1 I
0.?

0.°

O.1

0.4

0.S

0.0

-O.

0.0

-O.t

-0.2

-0.3

-0.4

-0.5

-0.6

-0.7

-0,

-1.0

-I,1

-1.2

rAI TFRNATE Hf TANK)-w *-l.^#| ivy · ·v *iv · v vi ; ¥1 ,b¥1¥ I Vl{!l Vii IIIl f Ill{F {1~ ,li lU #lk ^vwsWvJ v#} f|wWl · I ba IIV

- - · v- 

_ A, -]'

_ ...... .. ,.
_~~~.... , '7 , , ,,

,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. .... . .w 

; _- / 4 

,- ' _"_' _ 

t . : 

DATA SET SYSr0C
(.71074)
(871075) 

(571047) 

.7 .6 .5

COCNFCURATION DESCRIPTICJN
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
NSFC 7T1 544 LAUNCH VEHICLE
NSFC TWT 544 LAUNCH VEHICLE

.4 .a

PITCHING

STUDIES
STUDIES
STUDIES
STUDIES

TS
T5s1
T501
T5011

.2 .1 .0 -. 1 -. 2

MOMENT COEFFICIENT. CLM
CRBINC PHIS XS ELEVTR

1075.000 0.000 .00

Si -1.S00 75.000 0.000 0.000

-. 4 -. o -.0o

REFERENCE INFORMATION
SREF 7.s000 SQ. tN
LREF 2.0200 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP .0.24S0 IN.
SCALE 0.0040 SCALE

MACH .60

Z

L-
LL

O

w
U

r

U.

LL

XJ

Of
0
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CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS) (ALTERNATE HO TANK)
(131'0 .- i i 1 I" '' - I . I . .-I i · i.. .. " ,i i i ! rll · i p * I i i i I , · i i i , ! i m i , i m T i

0.4

0 .

0.2

-0..

C) _ /
; -0,.

-o.

-0.0

-0.9

-2 ..1.. .....
*e . 8 . 7 . 6 .5 .4 .3

PITCHING M
OATA SET SHYMB'OL CONFIGURATICI DESCRIPTIC*J
(871074) MSFC TWT 544 LAUNCH VEHICLE STUDIES TS5
(B71075) L NMSFC TWT 544 LAUNCH VEHICLE STUDIlES TSS.
(071077) MSFC TWT 544 LAUNCH VEHICLE STUDIES TSCt
(B71047) MSFC TWT 544 LAUNCH VEHICLE STUDIES T501S1

.2 .1 .0 -. 1 -. Z -. -. 4 -. -.

OMENT COEFFICIENT. CLM
CRBINC PHIS XS ELEVIR REFERENCE INFORMATIC4N

SREF 7.8800 so. IN
75.000 0.000 LREF 2.0280 IN.

-1.500 0.000 BREF 4.4600 IN.
-1.500 75.000 0.000 0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS) (ALTERNATE HO TANK)

.7 .6 .5 .4 .3

PITCHING
5 yMHDBO COFIGURATI C,4 DESCRIPTION

HSFC TWT 544 LAUNCH VEHICLE
HSFC TWT 544 LAUNCH VEHICLE

VHSFC TWT 544 LAUNCH VEHICLE
MHSFC TWT 544 LAUNCH VEHICLE

.2 .1 .0 -. 1 -.2

MOMENT COEFFICIENT. CLM
CRBINC PHIS

STUDIES
STUDIES
STUDIES
STUDIES

T5
TSS1
T501
T502SI

75.000
-1.500
-1.500 75,000

-. 3 -. 4 -. 5 -. 6

XS ELEVTR REFERENCE INFORMATION

SREF 7.8800 S0. IN
0.000 LREF 2.0280 IN.

0.000 BREF 4.4600 IN.
0.000 0.000 XMRP 3.3600 IN.

YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20

0.?

0.6

0.5

0.4

-r ir ~ ! ~" ~ E w ~' v I i Il ,~ · ~ T e ~J ! w r E '&" _ iT w E v I'll I' I I ~ W ! J" V I I E e w i W E _ I

'--_=== = _ 4 F =__ == , 

. == , ,, ,D 

. _( .-

t~~

z
u

z

U

U

LJ.

LLJ

C-

7:

Z

0.2

0.1

0.0

-0.1

-0.2

-0.4

-0.6-0.8

-0.7

-0.8

-0.9

-1.0

-1 .

-1.Z

DATA SET

(071074)
( 710 75)
CD71077)
(C71047)

I
r

i
9 .8.9 .8
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CONFIGURATIOIN BUILD-UP ([IfNGITUlDINAI CHARACTERISTICS) (ALTERNATE HO TANK)

.... . ....... _ .... _._

.- ,,_

B _ _ ~~ ~~~~~. ...
> . _ _ T~~~/ 

~~~~~~~~~~~~,. c,. . , 2, .0 i - . 4 - .

PITCHING
OATA SET SYMCHe.

I0 71074 )
(B71075) 
¢e71077)
(C71047) 

CONFIGURATIJN 0ESCRIPTICO
MSFC TWT 544 LAUNCH VEHICLE
HSFC TWT 544 LAUINCH VEHICLE
HSFC TW'T 544 LAUNCH VEHICLE
HSFC TWT 544 LAUNCH VEHICLE

STUDIES
STUDIES
STUDIES
STUDIES

MOMENT COEFFICIENT. CLM
OR BINC PHIS XS ELEVTR

T5

T501
T501 S

75.000 0.000
-1.500
-1.500 75.000

0.000
0.000 0.000

REFERENCE INFORHATION

SREF 7.8000 GQ. tN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 1N.
VHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 106
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CONFIGURATION BUILD-UP (LONGITUDINAL CHARACTERISTICS) (ALTERNATE HO TANK)

_~~~~~~~~~~~~~~' ......

_~~" ' . ..... _ f e.. '

~~~~~~~... _ . . . h . I

.~~~~~~~ .

~~~~~~~~~~, , , / [_

J~ ~ ~ ~~~~~~~~~~~~~~~~ .. _o.

PITCHING MOMENT COEFFICIENT. CLM
DATA SET SYMCOL
( oB71074)
(P71075 ) 2
(871077) 
(e71047) 

CcJ4FIGURATICi4 DESCRIPTICN
MsFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE

STUDIES T5
STUDIES TSSi
STUDIES TSO1
STUOIES T501S1

CROBINC PHIS XS ELEVTR REFERENCE INFORMATION
SREF 7.8800 So. IN

75.000 0.000 LREF 2.0280 IN.
-1.500 0.000 BREF 4.4600 IN.
-1.500 75.000 0.000 0.000 XMRP 3.3600 IN.

YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 1 07
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o.,

0.4
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z

zw
Li

LL
LL.

LJ

0
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J

0.2

o0.

0.0
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-0.2

-0.3

-Do.4

-0.4
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-0.8

-0.9
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-1.1
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0.?

z
U

I-
z

LLJ

U

IL
LL
LJ

O
LI

Oi

IL

0

O.s

0.5

0.4

0.I

0.2

.0.t

0.0

-0. I

-0.2

-0.3

-0.4

-0.5

-0.6

-0 .

-0.9

-s1.0

-_. 

PITCI
DAtA SET SYHCCA. C44rFIGURATICN DESCRIPTIC¢J

¢071074 ) SFC TWT 544 LAUNCH VEHICLE STUDIES
(071075) £ MSFC TWT 544 LAUNCH VEHICLE STUDIES
(71077) M SFC TWT 544 LAUNCH VEHICLE STUDIES
(071047) N MSFC TWT 344 LAUNCH VEHICLE STUDIES

HING MOMENT COEFFICIENW
ORBINC PHIS

T$S5
TSOS1T501
T501 SI

75.000
-1.500
-1.500 75.000

T. CLM
XS ELEVTR REFERENCE INFCRMATION

SREF 7.8000 S0. IN
0.000 LREF 2.0280 IN.

0.000 CREF 4.4600 IN.
0.000 0.000 XMRP 3.3600 IN.

YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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x

)- .04

0

-

Lt.u

z

LL

U _ _0

-. 08

-04

C(A7176)

Z

(J -71.07 

-14

oATA SET SYIC.JA-

(A?10 4 8) O

CC.JFNIGURAT IJ DESCRIPTION
MSFC TWT 544 LAUNCH VEHICLE S
ISFC TWT 544 LAUNCH VEHtCLE S
HSFC TWT 544 LAUNCH VEHICLE S

.-DIRECTIONAL CHARACTERISTICS) (ALTERNATE HO TANK)

- 4 - 2 0 2 4

SIDE SLIP ANGLE. BETA. DEGREES
CRBINC PHIS XS

TUDIES TSS1 75.000 0.000
iTUDIES T501 -1 .500
TUDIES TSO1S1 -1.500 75.000 0.000

ELtVTR REFERENCE INFORMATION
SREF 7.8800 SQ. IN

0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZmRP 0.Z480 IN.
SCALE 0.0040 SCALE

MACH .60 PAGE 109



IGURATION BUILD-UP (LATERAL-DIRECTIONAL CHARACTERISTICS) (ALTERNATE HO TANK)

SIDE SLIP ANGLE. BETA. DEGREES
SryCY.L C'~RFIGURATtIC44 OESCRtPTIC4N

D OATA NOT AVAILA6LE Fr'. ALL CONDITICNS
DATA NO.T AVAILABLE FVC. ALL CC'4DITIONS

O HSFC TWT 544 LAUNCH VEHICLE STUDIES T501JS

CRBINC PHIS XS ELEVTR REFERENCE tNF4R.HNATI0N

75.000 0.000 SREF 7.8800 SQ. IN
-1.500 0.000 LREF 2.0280 IN.
-1.500 75.000 0.000 0.000 BREF 4.4600 IN.

XMRP 3.S300 IN.
YmRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .90
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OATA SET
(A71076)
(A71078)
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CONFIGURATION BUILD-UP (LATERAL-DIRECTIONAL CHARACTERISTICS) (ALTERNATE HO TANK)

-12 -10 - 8 - 6 - 4

SIDE
SyMBOLC CrCIFIGURATICN OESCRIPTIGN4

MSFC TWT 544 LAUNCH VEHICLE STUDIES
[ MSFC TWT 544 LAUNCH VEHICLE STUDIES
O HMSFC TWT 544 LAUNCH VEHICLE STUDIES

i
- 2 0 2 4

SLIP ANGLE. BETA. DEGREES
CRBINC PHIS XS

T5S1 75.000 0.000
T501 -1.500
T501SI -1.500 75.000 0.000

i
6 a 10 12 14

ELEVTR

0.000
0.000

REFERENCE INFO4RMATION

SREF 7.8800 SQ. 1N
LREF 2.0280 IN.
6REF 4.4600 IN.
XHRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 11 1
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.00
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-.04

- .06
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-. 10 L
-1'

DATA SET
A71076)

(47107 )
(A?71048)
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4

. - 1. -

MACH .20



CONFIGURATION BUILD-UP (LATERAL-DIRECTIONAL CHARACTERISTICS) (ALTERNATE HO TANK)

.. . .,..___

-10 a - 6
i

-2 0 2 4 6 8 10
-. oO ..-.

-14

DATA sE7 $MHBC.L
(A71076) 2
¢A71078 
(A710486) 

I

SIDE
CrMN F lGURATICJ DESCRIPTICJ

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

12 14

SLIP ANGLE. BETA, DEGREES

T5SS
T502
T501 SI

CIOBINC PHIS
75.000

-1.500
-1,500 75.000

XS ELEVTR

0.000
0.000

0.000 0.000

REFERENCE INFCOHATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YMRP 0.0000 tN.
ZmRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97

.10

.o0

.06

.04

.oo

-. 02

-. 04

-. 06

cn

r%

-J

LU0

LZ

LL-

z
14.

C

O

C3

J
J

m

-. 08

I
-12

I

I
I

I

� I
44
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SIDE SLIP ANGLE. BETA. DEGREES
SyMBOL CJONFIGURATICN DESCRIPTICN CRBINC PHIS XS

DATA NOT AVAILABLE Fr4Q ALL CCNIDITIONS T5.000 0.000R DATA NOT AVAILABLE FCo ALL CCNDITIC0NS -1.500
0 .SFC TWT 544 LAUNCH VEHICLE STUDIES T501SI -1.500 75.000 0.000

ELEVTR REFERENCE INFCONATION

SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YNRP 0.0000 IN.
ZmRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48

.10

.08

.06

.04

.02

.00

-.04

-. 06

DATA SET

IAT7O?6)
(A7Z1078)
(A71048)

PAGE 1 3



t -*

CONIFIrIIRATIlN Rililn-lIP rl ATFRAI -nrRFCTIANAI CHARACTFRISTIrS)1 AITFRNATF Hf TANK)

04

02 ________

.04

.06

.08

_ 4 -2 -a _ - _ 0 2 4 6 8 10 12 14

SIDE
CCONFICURATICJN OESCRIPTICON

MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

SLIP ANGLE. BETA, DEGREES
ORSINC PHIS XS

TSSI __ 75 .000 0.000
T51i
T501 SI

-1.500
-1.S00 75.000 0.000

ELEVTR

0.000
0.000

REFERENCE INFCAHATICN
SREF 7.8800 sQ. -tN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP s.3600 IN.
YHRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 114

.1

Xx

0

CD

.)

z
LU

Li -

LA-

U

I.l
Ld

L:

CO

z

_J

03
I m

rND'COATA SeT SY

CA71076)
( A710?78 )
( A71048 )

0C

m1

_^z _,

MACH 4.96



.25

O20

X

C,

m

LO

-.20 .

CI.U-
C-)

-. 10.D~SIDE

-14 -12 -10 - 6

OATA SET SYMOrC Cr*FIGURATICOI DESCRIPTI'JI

(A71076) n HSFC TWT 544 LAUNCH VEHICLE STUDIES
(A7107 8) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(A71048) HMSFC TWT 544 LAUNCH VEHICLE STUDIES

-DIRECTIONAL CHARACTERISTICS) (ALTERNATE HO TANK)

4 - a 0 2 4

SLIP ANGLE, BETA, DEGREES
ORBINC PHIS XS

T551 75.000 0.000
T501 -1.500
T502 151 -1.500 75.000 0.000

ELEVTR REFERENCE INFCORMATION
SREF 7.8800 SQ. IN

0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XNRP 3.3600 IN.
YHRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .60 ' PAGE 115



.25

.20

X

>- .lO _-

.05

ZLi .00
Z;

F-i

LL
L-
LLJ
{) -.05 
U

z

-. 15

-. 2

So

-. 25

DATA SET SyMCbL
(A710O76)
(A71070) 
(A71048) 0

C*J4FICURATICJ-N DESCRIPTI(CJ

DATA NOT AVAILABLE F4GR ALL CC
DATA NOT AVAILABLE FcgA ALL CG
MSFC TWT 544 LAUNCH VEHICLE S

SIDE SLIP ANGLE. BETA, DEGREES
CnBINC PHIS XS

"NOITICONS 75.000 0.000
NHD ITI CNS
iTUDIES T50151

-1.500
-1.500 75.000 0.000

ELEVTR REFERENCE INFCrMATION
SREF 7.8800 so. IN

0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZMRP 0.2460 IN.
SCALE 0.0040 SCALE

MACH .90 PAGE 116



SIDE '
SYMHCL CtIFIGURATIONC DESCRIPTICN

MSFC TUT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES

0 MSFC TWT 544 LAUNCH VEHICLE STUDOIES

- 4 - 2

SLIP ANGLE. BETA, DEGREES
CRBINC PHIS XS ELEVTR

T5S1 75.000 0.000
TSC51 -1.500 0.000
T50 51 -1 . 500 75.000 0.000 .000

REFERENCE INFC41MATION
SREF 7.8800 s0. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
yHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20

.l5

U)

X

>- .100o
O

z

z
LWJ .00

LL
ILL
o -. 05

z
Z

Co
z

-. 20

-. 25

-1,-. 2g
l

DATA SET
(A71076)

A7 1078 )
(A71048)
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CONFIGURATION BUILD-UP (LATERAL-DIRECTIONAL CHARACTERISTICS) (ALTERNATE HO TANK)

- r ..... 

. a

-12 -10 4

CrcJFIGURATICJ4 DESCRIPTI..N
MSFC TWT 544 LAUNCH VEHICLE S
NSFC TWT 544 LAUNCH VEHICLE S
NHSC TWT 544 LAUNCH VEHICLE S

SIDE SLIP ANGLE. BETA. DEGREES
CI81NC PHIS XS

STUDIES TS31 75.000 0.000
STUDIES
STUDIES

T501
T501 SI

-1.500
-1.500 75.000 0.000

ELEVTR

0.000
0.000

REFERENCE INFCi'MATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97

.lI

.20

0')

X

0
0
m

z

0

z
LLJ

0

LL
LL
Lu
0
U

z

'3

.15

.10

.05

.00

-. 05

-. 10

-. 15

-. 20

-. 25
-- 14

S
0

DATA SET
(A71076)
(A107 8)
(A71048)

to . S-8 -6 - 4 2 a a
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CONFIGURATION BUILD-UP (LATERAL-DIRECTIONAL CHARACTERISTICS) (ALTERNATE HO TANK)
.2S 

.20

.15

.10

.05

.00

-.05

-. 10

-. t9

.20

-. 25 l
-14 -12 -10 - 8 - 6 -4

SIDE
DATA SET SYMDH'L Ccr4FIGURATIC, OESCRIPTICN4
(A71076) 2 DATA N4T AVAILABLE FOR ALL CONDITIONS
CA71078) DATA NFT AVAILABLE FC4 ALL CONOITIONS
(A71048) .< MSFC TWT 544 LAUNCH VEHICLE STUDIES

-2 0 2 4

SLIP ANGLE. BETA. DEGREES
ORBINC PHIS XS

75.000 0.000
-1. 500

T01 1s -1.500 75.000 0.000

6

ELEVTR

0.000
0.000

8 10 12 t4

REFERENCE INFORMATION
SREF 7.8800 Sq. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 1193.48MACH



.Ss

LO .10

Le 05

z
W .00 

U-

w

-. 20

-14 -12 -t0 a 6 - 4 -2 0 2 4 6 8 10 12

SIDE SLIP ANGLE, BETA. DEGREES
DATA ET SYMBOLH CONFIGURATICN OESCRIPTIGN CRtBINC PHIS XS ELEVTR REFERENCE INFCAMHATIC
(A71076) MSFC TWT 544 LAUNCH VEHICLE STUDIES T551 75.000 0.000 SREF 7.8800 SQ.
(A71078) MSFC TWT 544 LAUNCH VEHICLE STUDIES TS01 -1.S500 0.000 LREF 2.0280 IN.
(A710458) 0 MSFC TWT 544 LAUNCH VEHICLE STUDOIES T501SI -1.500 75.000 0.000 0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCA

MACH 4.96 PAGE 120
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SIDE SLIP ANGLE. BETA. DEGREES
SYMBO(L CCNFIGURATIC[4 DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE STUDIES
H MSFC TWT 544 LAUNCH VEHICLE STUDIES

0 MSFC TWT 544 LAUNCH VEHICLE STUDIES

T5S1
T501
TSS1I1

ORBINC

-1 500
-1.500

PHIS
75.000

75.000

XS
0.000

0.000

ELEVTR

0.000
0.000

.60

REFERENCE INFQRMATION

SREF 7.8800 So. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YmRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 121

DATA SET

(A71076)
(A71078)
(A71048)

MACH



SYHMeOL CO4FIGURATtIOC DESCRIPTICN

DATA FNT AVAILABLE FOR ALL CrC
DATA NT AVAILABLE FCi ALL CC.

0 MSFC TWT 544 LAUNCH VEHICLE 5

-4 -2 0 2 4

SIDE SLIP ANGLE. BETA. DEGREES
CRBINC PHIS XS

NO T TIOANS 75.000 0.000
ND I T IONS
TUDIES TSOI S1

-1 .500
-1.500 T75.000 0.000

ELEVTR REFERENCE INFORHATI ON
SREF 7.8800 SQ. IN

0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YNRP 0.0000 IN.
ZMRP 0.2400 IN.
SCALE 0.0040 SCALE

MACH .90

L .3 -

LL

O

LJ
.0

w
LiU

U_ - .2 -

'C

-. 4

.5 _

-14

DATA SET
(A7106)
(A71078)
CA?1048 )
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CONFIGURATION BUILD-UP (LATERAL-DIRECTIONAL CHARACTERISTICS) (ALTERNATE HO TANK)

E ~

< A- X T--l:

~~~~~...

.......... ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1

.1 I1
-12 -10 - 8

I
- 6

I
- 4 -2 a

I
2 4 6

SIDE SLIP ANGLE. BETA. DEGREES
SYmCiL CCNFIGURATINCI DESCRIPTICki

USFC TWT 544 LAUNCH VEHICLE STUDIES
NSFC TWT 544 LAUNCH VEHICLE STUDIES

0 MSFC TWT 544 LAUNCH VEHICLE STUDIES

T5S1
T501
T501 S

COBINC PHIS
75.000

-1.500
-1.500 75.000

XS
0.000

0.000

ELEVTR REFERENCE INFORCATION
SREF 7.8800 So. IN

0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 123

.1

.5

.4

t-
z

Lu

U-

L
Lu

LO

J
I.-

-J

.a

.2

.1

.0

-. 1

-. 2

-. 3

-. 4

-. 5

-. 6

-1 4

DATA SET

(A71076)
(A710 7 8)
(A7?048)

8
.;10 14

I

P

A

I

I

1 A
A
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CONFIGURATION BUILD-UP (LATERAL-DIRECTIONAL CHARACTERISTICS) (ALTERNATE HO TANK)

-4
I 

O
I

6 8 10 12 14

SIDE SLIP ANGLE, BETA. DEGREES
OATA SET SYHC'OL
(A71076)
(A71078)
CA71048) 0

CR/rIURATNICH H OESCIIPrIi
MSFC TWT 544 LAUNCH VEHICLE STUDIES
nSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUOIES

T551

T50151

ORBINC PHIS Xs ELCVTR REFERENCE INFORMAATION

75.000 0.000 SREF 7.8800 g8. IN
-1.500 0.000 LREF 2.0280 IN.
-1.500 75.000 0.000 0.000 OREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2460 IN.
SCALE 0.0040 SCALE

PAGE 124

.o

.6

.4

.3

.2

.1

.0

-.1

-. 2

U

Z
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z

w
Lij

uLL
IL

wLi

w

0
U

W
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w
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-14 -12 -10

I
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I
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.5

.. s

W .2

LL

LL -, 

w

-.

U

-4 -12 -O - - 6 - 4 -

SIDE SLIP
DATA SE -12T y C-FIGUA T lN DE-2CRIPTIO

(ATA SET S ATA NT AVAILABLE FOR ALL CODETISSC

IA71078) LI DATA NJT AVAILABLE FOR ALL CONDITIONS

(A7104i 0 HNSFC TWT 544 LAUNCH VEHICLE STUDIES T5O1Si

ANGLE. BETA. DEGREES
CIOBINC PHIS XS

75.000 0.000
-1 . 500
-1.500 75.000 0.000

ELEVTR REFERENCE INFCRHATION

SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48 PAGE 25



SIDE SLIP ANGLE. BETA. DEGREES
SyHCrAC C'cIFIGURATION OESCRIPTICN

MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES

O MsFC TWT 544 LAUNCH VEHICLE STUDIES

TSS5
T501I
T501SI

CRBINC PHIS XS ELEVTR REFERENCE INFORHMATION

75.000 0.000 SREF 7.8800 SQ. IN

-1.500 0.000 LREF 2.0280 IN.
-1.500 75.000 0.000 0.000 BREF 4.4600 IN.

X4RP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96

U .5 -

z .2

.2 

LL

LL

U-

CJ

cr
h. 

L._

--

-. 5

-.4 -

-. t 

DATA SET
(A71076)
(A71078)
(A71048)
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LONGITUDINAL CHARACTERISTICS (PHIS =

DATA SET 5yMHCL

r(07100 O(E71002)
c (710U3) 0

ANGLE OF ATTACK. ALPHA. DEGREES
CcINFIGURATI ., DESCRIPTICN C'RBINC PHIS XS

MSFC TWT 544 LAUNCH VEHICLE STUDIES TiOCSI 0.000 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T1OISI -1.500 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES TSlOSi -3.000 75.000 0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 7.8o00 50. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .60

1J-j

I

z

LL

z
LI

I-Q

~2
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o 

-j .4... . . .

-1 -t_ -10 - 8 - 6 - 4 - Z 0 2 4 6

.2
LL
LA

LU

DATA sET SYMOOL Cr*4FIGURATIrJ DESCRIPTIONJ CRBINC PHIS XS ELEVTR
(B71OIl) MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI 0.0O0 75.000 0.000 0.000
tE71002) MSFC TWT 544 LAUNCH VEHICLE STUDIES TIGISI -1,500 75.000 0.000 0.000

100 SFC TWT 544 LAUNCH VEHICLE STUDIE T -3.000 75.000 0.000 0.000
(871003) () PMSPC TWt 544 LAUNCH VEHICLE STUDIES TIO1S1 -3.000 75.000 0.000 0.000

REFERENCE INFOrlATIC.N
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
TYRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .91 PAGE 128



EFFECT OF ORBITER

-. 4

-. 5

INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 75 DEG)

I _. . _ 'I l I ~Il I·I"

__~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~°

w _ ___ __~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~,

_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~, ~ _ 

1>4AW3 =X-=~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~o

_ _ \ ____ _ ___~~~~~~~~~~~~,

l~~~~~~~~~~~~~~~~~~~~ I

; I I
-10 - 8 - 6 -4

ANGLE
DATA SET SYMCOL C.I"rlGUlATI'N DESCRIPTI[C
(071001 ) M HSFC TWT 544 LAUNCH VEHICLE STUDIES
(171002) x MHSFC TWT 544 LAUNCH VEHICLE STUDIES
(871003) 0 HSFC TWT 544 LAUNCH VEHICLE STUDIES

.1
- 2 0 2 4

OF ATTACK. ALPHA. DEGREES
CRB INC PHIS XS

TII Si O .000 75.000 0.000
T101 S -1.500 75.000 0.000
Tl',lSI -3.000 75.000 0.000

I t
6 8 t0 l2a

ELEVTR
0.000
0.000
0.000

14

REFERENCE INFCOMATION
SREF 7.8800 50. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 75 DEG)

. . . I I - - - I I -I -I - -III - II

-12 -10 -8

sYMCBOL CCrI GCURATIC4N DESCRIP

O DATA N*T AVAILABLE FORi 
NSFC TWT 544 LAUNCH VEH

O DATA NOT AVAILABLE FOR 

-6 -4 -2 0 2

ANGLE OF ATTACK. ALPHA. D
TICON ORBINC PHI*S

ALL CONDITIJN45 0.000 75.000
ICLE STUOIES TIOISI -1.500 75.000
ALL CONDITIONS -3.000 75.000

I n 8 

IEGREES
XS ELEVTR
0.000 0.000
0.000 0.000
0.000 0.000

14

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97

.9

.7

.5

:E
-I

z
w

I,

LL

Ld

U

z
LLi

0

z

I
u

a-

.4

.2

.1

.0

-. 1

-. 2

-. 1

-. 4

-.L
-14

DATA SET
CeT71001)
(E7100[ )
(071003)

jI I II I I I I j I I i
-

F
4 8 8
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 75 DEG)

-12 -10 - 8

~-- - -- -------- '-- ~-- , 6-- __

f -

I
- -4 -2

I
0 2 4 6

ANGLE OF ATTACK. ALPHA. DEGREES
SYmHBA. CCtIFIGURATI".¢ DESCRIPTICN CR1BINC PHIS XS

DATA NOT AVAILABLE FR4 ALL CONDITICONS 0.000 75.000 0.000
HSFC TWT 544 LAUNCH VEHICLE STUDIES TiOi S1 -1.500 75.000 0.000

0 DATA tNOT AVAILABLE FC4 ALL C'*44DITICNS -3.000 75.000 0.000

ELEVTR
0.000
0.000
0.000

S 10 12 14

REFERENCE INFORCAATICON
SREF 7.8000 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YnRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48

.6

.5

z

Ci

U-
LL

z
L0J
r
C)

z
LO

U

CK

.4

.3

.1

.0

-.1

-.2

-. 3

-. 4

-.5

-4,

-14

DATA SET
(071U001)
(E71002)
(C01003)

I

II

II

I
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EFFECT OF ORBITER INCIDENCE ON LONG

-12 -10 -8 -6 -4

ANGLE
SYMCOL CtIVFIOUIRATION DESCRIPTIC04

HSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

O MSFC TWT 544 LAUNCH VEHICLE STUDIES

-2 0 2 4

OF ATTACK. ALPHA. DEGREES
ORBINC PHIS XS

T101S1 0.000 75.000 0.000
TI1OSI -1.500 75.000 0.000
T101 S -3.000 75.000 0.000

6

ELEVTR
0.000
0.000
0.000

8 10 12

REFERENCE INFOCRATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
DREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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.6

.6

.S

ITUDINAL CHARACTFRISTICS (PHIS = 75 DEG)

J
I

z

L.
Ld

(I
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z

I
L

0a

.4

.3

.2
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.0
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-.5

. I-14

DATA SET
(C71001)
(I71002)
(071003)

MACH 4.96
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 75 DEG)

-12 -10 - c -

SYMCOL CcTJFICURATICNI DESCRIPTION4
MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES

O MSFC TWT 544 LAUNCH VEHICLE STUDIES

-4 -2

ANGLE OF ATTACD

7101 S1
T101io
Ti01S1

o 2

K. ALPHA, 0
OIRBINC PHIS
0.000 75.000

-1.500 75.000
-3.000 75.000

4

)EGREES
XS
0.000
0.000
0.000

6 8 10

ELEVTR
0.000
0.000
0.000

12
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 75 DEG)
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 75 DEG)
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 75 ODEG)
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTII
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 75 DEG)
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EFFECT OF ORBITER INCIDENCE ON LONG]
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 75 DEG)
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 75 DEGi
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 75 DEG)
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 75 DEG)
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 75 DEG)
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 75 DEG)
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 75 DEG)
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HSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES
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TtlOtS
TIOtSI
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K. ALPHA. t
CRBINC PHIS
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-1.500 75.000
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DEGREES
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0.000
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0.000

ELEVTR
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0.000

REFERENCE INFORHATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.5600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
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ANGLE OF ATTACK. ALPHA, DEGREES
CRBINC PHIS XS ELEVTR

iTUOIES TIOISi 0.000 75.000 0.000 0.000
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 75 DEG)
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 75 DEG)
- l i l I l l I ! i I ! 1 !1 1 I I I I 1'1 I I 1 lilt 1 1 1 ! 1 1 1 1 1' i l l I l l

o:

-10 - 8 - 6 -4 -2

ANGLE OF ATT
CC.FIGURATICN DESCRIPTIC.'

DATA NOT AVAILABLE FCO ALL CCNDITIrNS
MSFC TWT 544 LAUNCH VEHICLE STUDIES T10151
DATA NOT AVAILABLE OFr ALL CCNDITIcjN S

0 2 4

ACK. ALPHA. DEGREES
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BREF 4.4600 IN.
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YMRP 0.0000 IN.
ZmRP 0.2480 IN.
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REFERENCE INFORMATIOCN

SREF 7.8600 So. IN
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BREF 4.4600 IN.
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTFRISTICS (PHIS
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CRBINC PHIS XS ELEVTR
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S1 -3.000 75.000 0.000 0.000

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 75 DEG)
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 75 DEG)
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 75 nFGl
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ORBINC PHIS XS ELEVTR
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CRBINC PHIS XS
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0.000 SREF 7.8800 SQ. IN
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YMRP 0.0000 IN.
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 75 DEG)
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 90 DEG)
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 90 DEG)
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REFERENCE tNFrCAATION
SREF 7.8800 $0. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 165

.9

.6

.5

.5

-I

z

U

Li
t_t

LU

C)

.4

.3

.2

.1.

.0

-. 2

-. 3

-. 4

-. 5

-. 68 
-14 12 14

i

1.20MACH



EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 90 DEG)
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 90 DEG)
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M4FC TWT 544 LAUNCH VEHICLE STUDIES TIOIS1 0.000 90.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES TiOtIS -1.500 90.000 0.000
nSFC TWT 544 LAUNCH VEHICLE STUDIES TIOlSI -3.000 90.000 0.000

ELEVTR REFERENCE iNFORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 EREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER INCIDENCE ON LONG]

.1
-12 -10 - 8 - 6

SMSCML CONFIGURATICN DESCRIPTICON
SFC TWT 544 LAUNCH VEHICLE STUDIES

MSFC TWT 544 LAUNCH VEHICLE STUDIES
O MSFC TWT 544 LAUNCH VEHICLE STUDIES

I

TUDINAL CHARACTERISTICS (PHIS = 90 DEG)

- 4 - 2

ANGLE OF ATTACI

TO1tS1
T101 St
T101 51

0 2

K. ALPHA. C
0RBINC PHIS

0.000 90.000
-1.500 90.000
-3.000 90.000

4

)EGREES
XS
0.000
0.000
0.000

6

ELEVTR
0.000
0.000
0.000

8 10 12 14

REFERENCE INFORHATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XmRP 3,3600 IN.
YmRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .60
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DATA SET
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS - 90 DEG]
0.7

o .

o0.

0.4
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-0.2

-0.3

-0.4

-o0.

-0.G

-0. 7

-0.8

-0.9

-1.0

-1.1

-1.2 .
14

DATA SET SYMCOL

(71004 4)
(871005)
(071006) 0

-12 -t0
I

- 6 - 4 - 2

ANGLE OF ATTACM
CONFIGURATION DESCRtPTICJ4

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

Ti01St
TO1015
TltOlS

0 2 4 6

K. ALPHA, C
cRBINC PHIS
0.000 90.000

-1.500 90.000
-3.000 90.000

DEGREES
XS

0o.ooo00
0.000
0.000

ELEVTR
0.000
0.000
0.000

I
a 10 12

REFERENCE INFONRATION

SREF 7.8800 So. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .91
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 90 DEG)
a * !I I '' ' I I . .'"'i 'm r !' · !' f "I I -

Z

0.1

LI -O.3 _ ___

Z 0.0

- -0.1 

IL

LL

. -0.2

U_

u- /

-o. _ t . _-0. -0.6

-0.?

-0.9 

-14 -1 -10 - 8 - 6 - 4 - Z

ANGLE OF A
OATA SET SYMC'L Cr-NFIGURATICN DOESCRIPTICGN

(071004) Q MrFC TWT 544 LAUNCH VEHICLE STUDIES T S10151
(7100u5) CS M;FC TWT 544 LAUNCH VEHICLE STUDIES TIOISI
(0710062 O MSFC TWT 544 LAUNCH VEHICLE STUDIES T101SI

TTACK. ALPHA. DEGREES
C;RBINC PHIS XS ELEVTR REFERENCE INFORMATION
0.000 90.000 0.000 0.000 SREF 7.8800 Q0. IN

-1.500 90.000 0.000 0.000 LREF 2.0280 IN.
-3.000 90.000 0.000 O.O00 OREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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U

0.0
uJ

LL -0.
LL

-O -0.2 

L)

[) -0.4 o _ 
LL

< -o. 

0-0

r

-0.7

-o.s-0.8 

-0.9 :

-1.o0

-1.2 _ 
-14 -12 -iO -e -6 - 4 - 2

ANGLE OF A
OATA SCT SYMBOCL CcM4FIGURATIOC DESCRIPTION

(T71004) DATA NOT AVAILABLE Frf ALL CC.4DITIONS
(071005) MsFC TWT 544 LAUNCH VEHICLE STUDIES TIOISl
(871006) 0 DATA NOT AVAILABLE FOR ALL CC4NDITIC'S

ITTACK, ALPHA. DEGREES
CRBINC PHIS XS ELEVTR REFERENCE INFORHATION

0.000 90.000 0.000 0.000 SREF 7.8800 SQ. IN
-1.500 90.000 0.000 0.000 LREF 2.0280 IN.
-3.000 90.000 0.000 0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS r 9n nrFD

.I l , -- -- -.- ........ '

:~~~ J

i~~~ I

-10 - 8 - 6 - 4 - 2 0 2 4 6 8 10

I
12 14

ANGLE OF ATTACK. ALPHA.
Cr'JFIGUnRAT C.J DESCRIPTION

DATA NOT AVAILABLE FRC ALL CONDITIC.NS
MSFC TWT 544 LAUNCH VEHICLE STUDIES T101S1
DATA NOT AVAILABLE FOR ALL CONDIlTIlONS

ORBINC PHIS
0.000 90.00O

-1.500 90.001
-3.000 90.001

DEGREES
XS

10 0.000
0 0.000
0 0.000

ELEVTR
O.000
O.000
0.000

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 90 DEG)
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w-w =fKX -==-"--

- 8 -6 - 4 - 2 0 a 4 6I 10 14

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYHCOL
(871004) C

(871006) 0

CONFIGURATION. DESCRIPTION
DATA NOT AVAILABLE FC¢O ALL CCNDITIONS
HSFC TWT 544 LAUNCH VEHICLE STUDIES TIOIS1
DATA NOT AVAILABLE FOcR ALL CO'NDITICNS

OCRBINC PHIS
0.000 90.000

-1.0o0 90.000
-3.000 90.000

XS
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 7.8800 SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48
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EFFECT OF ORBITER INCIDENCE ON LONGITUOINAL CHARACTERISTICS (PHIS = 90 DEG)- -- r W- 8 - W - W - ~ - t - w - s - g - # e- : - - - - - -
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-10 - 8 - 4 -2 0 2 4 6 e 10

ANGLE OF ATTACI
CclFICGUIRAI¢.N DESCRIPTIC J

MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

Til0 SI
TIOIS1
TlOI S1

K. ALPHA. C
CRBINC PHIS
0.000 90.000

-1.500 90.000
-3.000 90.000

DEGREES
XS
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFIONRATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YNRP 0.0000' .tN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORRITER INCIDENCE ON LONGI

O50

.45

.40

.35
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.o5
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.00

DATA SE
(871004

(C71005
(071006

-14

T
S)
1)
!)

... w^- ... ̂ w -,.,.,.. . w-.r-w~v w. __~r . . w.- . . ... - ., rr- . .... --- T , .. 7.....
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Z~~~~ . . .
3 -] .

4

SYMOOL

-1u

CrC4FCGURATtI./C DESCRIPTION
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

ANGLE OF ATTACK. ALPHA. E
CRBINC PHIS

STUDIES TiOISi 0.000 90.000
3TUDIES TiOiSl -1.500 90.000
STUO I ES TIOISI -3.000 90.000

)EGREES
XS
0.oo00o
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 7.8800 8s. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .60

TUDINAL CHARACTERISTICS (PHIS = 90 DEG)
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DATA SET SYM9'CL CCIFIGURATICrI DESCRIPTIONl
07O10U04) SFC TWT 544 LAUNCH VEHICLE S
D071005) L HMSFC TWT 544 LAUNCH VEHICLE S

(871006) 0 HSFC TWT $44 LAUNCH VEHICLE S

MACH

- 4 - Z 2 4 6

ANGLE OF ATTACK, ALPHA. DEGREES
ORBINC PHIS XS ELEVTR

TUDIES Ti01SI 0.000 90.000 0.000 0.000
TUDIES T101 I -1.500 90.000 0.000 0.000
TUDIES TiOiSi -3.000 90.000 0.000 0.000

.91

REFERENCE INFORHATION
SREF 7.8800 SQ. IN
LREF 2.0260 IN.
BREF 4.4600 1N.
XHRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER I

.15

.10

.05

.o 4

NCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 90 DEG]

__1 _ i ! ! iii __ i i iii i !ii l i l ~

* - G ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.

____ _ __ __ __

i fTX7XX~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~o

-12 -10 - 8 - 6 4 -

ANGLE OF AT
DATA SET
(071004)
8e71005)
(871006)

SyMBCo CCFt1GURATIC.N DESCRIPTIOCI
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

O MSFC TWT 544 LAUNCH VEHICLE STUDOIES

T101 SI
T101 SI
T10151

0 2

TACK. ALPHA. C
CB INC PHIS
0 .000 90.000

-1.500 90.000
-3.000 90.000

4

DEGREES
XS

o.ooo0000.000
0.000

6 8 10 12 14

ELEVTR
0.000
0.000
0.000

REFERENCE INFCORMATION
SREF 7.8800 SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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.40

I.-

Z

LLJ

C) ..

Li
C.)

.15

.10o

.05

* -14 -12 -10 - 8 - - 2

ANGLE OF A
DATA SET SYMB3C CciJFIGURATICN DESCRIPTIONe
(el71OU04) DATA NOT AVAILADLE FaR ALL CONDITICONS
(81OU5) H MSFC TWT 544 LAUNCH VEHICLE STUDIES T1O1SI
(871006) 0) DATA NCOT AVAILABLE FOC ALL COrNDITIONS

,TTACK. ALPHA, DEGREES
CIRBINC PHIS XS
0.000 90.000 0.000

-1.500 90.000 0.000
-3.000 90.000 0.000

ELEVTR REFERENCE INFORMATION
0.000 SREF '.88OO SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAI FCHARACTFRISTIr.S (PHIS = 90 nEG)
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ANGLE
oATA SET SYMDOL CCfrFIGURATIrO DESCRIPTION

(e71004) Q DATA NOT AVAILADLE F'r ALL C'.NOITIC'NS
(B78005 ) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(871006) 0 DATA NOiT AVAILABLE FOR ALL CNDITICONS

OF ATTACK. ALPHA, C
CArBINC PHIS

0.000 90.000
T101 St -1.500 90.000

-3.000 90.000

10 12 S4B I

)EGREES
X5

0.000
0.000
0.000

REFERENCE INFORMATION
SREF 7.8800 s0. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

ELEVTR
0.000
0.000
0.000
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 90 DEG)

~~~~~~~~~~~~.._..._... '4

SYHOLC

o

-12

CONFIGURAT[ION DESCRIPTI

DATA NiT AVAILACLE FCR AL
HSFC TWT 544 LAUNCH VEHIC
DATA NOT AVAILABLE FCR AL

- g - 4 - 2 U 4

ANGLE OF ATTACK, ALPHA, DEGREES
ION COBINC PHIS XS

LL CONDITIONS 0.000 90.000 0.000
CLE STUDIES TlOIS1 -1.500 90.000 0.000
LL CN.DITIONS -3.000 90.000 0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFCORATIGN
SREF 7.8800 SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XmRP 3.3600 tN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48
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DATA SEl
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(871006
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 90 DEG)
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMHDCOL
(B71004)

(871006) 0

CONFIGURATIOIn DESCRIPTICIJ
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES

TiOiSi
T1IOt S
T101 SI

ORSINC PHIS
0.000 90.000
-1 .500 90.000
-3.000 90.000

XS
0.000
0.000
0.000

ELEVTR

0.000
0.000
0.000

REFERENCE INF.ORATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.OCO0 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 90 DEG1

.00-
-14

I
-12 -10 7I

sYMcE3cl Ce'JFICGURATICN4 DESCRIPTI
MSFC TWT 544 LAUNCH VEHIC
MSFC TWT 544 LAUNCH VEHIC

O HSFC TWT 544 LAUNCH VEHI(

I I
-6 -4 -2 0 2 4

ANGLE OF ATTACK, ALPHA. DEGREES
10N CRBINC PHIS Xs
CLE STUDIES TlO SI 0.000 90.000 0.000
CLE STUDIES TIOl SI -1.500 90.000 0.000
CLE STUDIES T101 SI -3.000 90.000 0.000

ELEVTR
0.000
0.000
0.000

a 10 12 14
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REFERENCE INFCRMATION
SREF 7.8800 SQ. tN
LREF 2.0280 IN.
BREF 4.4600 IN.
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YNRP 0.0000 IN.
2NRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 90 DEG)
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ANGLE
DATA SET SYMBOL. Cr-NFIGURATICON DESCRIPTIONJ
eB71004) n HSFC TWT 544 LAUNCH VEHICLE STUOIES
(871005) SFC TWT 544 LAUNCH VEHICLE STUDIES
(871006) O MSFC TWT 544 LAUNCH VEHICLE STUDIES

- 2 0 2 4

OF ATTACK, ALPHA, DEGREES
ORBINC PHIS XS

T101 S1 0.000 90.000 0.000
T101S1 -1.S00 90.000 0.000
TIOIS1 -3.000 90.000 0.000

ELEVTR
0.000
0.000
0.000

10 12

REFERENCE INFORMATIOtI
5REF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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OATA SET SYHOCL
(B71004) Q
(871005)
(071O006) 0

ANGLE OF ATTACK. ALPHA. DEGREES
CCONFIGURATION DESCRIPTION CRBINC PHIS XS

MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOlSI 0.000 90.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUOIES TIO1SI -1.500 90.000 0.000
4SFC TWT 544 LAUNCH VEHICLE STUDIES TIOlS1 -3.000 90.000 0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 90 DEG)
.40r

.35

LL

U

z
Li

LL
LJ

LL
Li
m

-I

0

LL

L
LI.

.25

.20

.15

.10

.05

.00 4

DATA SET SYMBe.
(071004) Q
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(071006) 0
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ANGLE OF ATTACK. ALPHA, C
CCNFIGURATICtJ DESCRIPTION CRBINC PHIS

DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 90.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOS1 -1.500 90.000
DATA .NOT AVAILABLE FCR ALL CCODITIC4S -3.000 90.000

4

)EGREES
XS
0.000
0.000
0.000

6

ELEVTR
0.000
0.000
0.000

8 10 12 14

REFERENCE INFORNATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YYRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.45

I
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DATA SET SYMCH..
( 71004 ) Q
(871005) I 
(871006) O

ANGLE OF ATTACK. ALPHA. DEGREES
C¢"NFICURATI,,N DESCRIPT ION CQEINC PHIS XS

DATA NOT AVAILABLE FOR ALL CCNDITlIC.Js 0.000 90.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOlSt -1.500 90g.00 0.000
DATA NOT AVAILABLE FrcR ALL CONDITIONS -3.000 90.000 0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFONMATION
SREF 7.8800 so. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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-14 I
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ANGLE
OATA SET SYMBcOL COcNFIGURATIC - J DESCRIPTIC4
871004g ) f DATA NJT AVAILAeLE FCOR ALL CONDITIONS

(B71005) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(871006) 0 DATA N'jT AVAILABLE FOCR ALL CCNDITICONS

- 2 0 2 4

OF ATTACK. ALPHA, DEGREES
ORBINC PHIS XS
0.000 90.000 0.000

T"*lS11 -1.500 90.000 0.000
-3.000 90.000 0.000

6

ELEVTR
0.000
0.000
0.000

8 tI 12

REFERENCE INFC.MNATION
SREF 7.8800 S0. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48
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DATA SET SyHPCA-

(B71004) 
(8100U) 
(671006) 0

CONFIGURATICN DESCRIPTIC*I
HSFC TWT 544 LAUNCH VEHICLE S
HSFC TWT 544 LAUNCH VEHICLE S
HSFC TWT 544 LAUNCH VEHICLE S

ANGLE OF ATTACK. ALPHA. DEGREES
CRB INC PHIS Xs

TUDIES TIOI SI 0.000 90.000 0.000
TUDIES TIO 10 -1.500 90.000 0.000
TUD IES T011SI -3.000 90.000 0.000

ELEVTR

0.000
0.000
0.000

REFERENCE INFORMATION
SREF 7.6800 S9. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 1N.
Y0RP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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DATA SET SyMBC4.

(871008) (871005 ) 
(075006) O

CCONFIGUnATtICr DESCRIPTICON
HSFC TWT 544 LAUNCH VEHICLE S
mSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

ANGLE OF ATTACK. ALPHA. [
CRBINC PHI5

TUDIES 71011S 0.000 90.000
TUDIES Tl01Si -1.500 90.000
TUDIES TI O Si -3.000 90.000

DEGREES
xS
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFCAHATION
SREF 7.8800 So. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XmRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER I

-. 06

NCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 90 DEGI
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_~~~~~~~~~~~~~~~~~~~~~~~~~ ii
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-.-SO -
-14

DATA SET SYMHCOr

(B71004) 
(871005) 
(871006) O

-12 -10 - 8 - 6

CCONFIURATION DESCRIPTION
MSFC TWT 544 LAUNCH VEHICLE SI
HSFC TWT 544 LAUNCH VEHICLE SI
MSFC TWT 544 LAUNCH VEHICLE S

-4 -2 0

ANGLE OF ATTACK.
ORI

TUDIES TiOI Sl 0
TUDIES T101 SI -1
TUDIES TlOI SI -3

2

ALPHA, I
BINC PHIS
.000 90.000
.500 90.000
.000 90.000

4

DEGREES
XS
0.000
0.000
0.000

6

ELEVTR
0.000
0.000
0.000

a 10 12 14

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .91
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-10 - 8 - 6

ANGL
DATA SET SYMrECL CONFIGURATION DESCRIPTION
(B71004) SFC TWT 544 LAUNCH VEHICLE STUDIES
(071005) L MSFC TWT 544 LAUNCH VEHICLE STUDIES
(671006) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES

4 - 2 0

.E OF ATTACK,

T ols1 0
T7101 S -1
7101 S1 -3

2

ALPHA, .
BINC PHIS
.000 90.000
.500 90.000
.000 90.000

4

DEGREES
XS
0.000
0.000
0.000

G

ELEVTR
0.000
0.000
0.000

10
I

12 14

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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-14

DATA SET SYM0CL
(B71004) Q
(871005) 0
(871006) O

I
- 6 -4 -2

ANGLE OF ATTACK.
CC*FIGURATICON DESCRIPTICON OR

OATA NOiT AVAILABLE FORC ALL CCNDITICOS 0
MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOIS1 -1
DATA NOT AVAILABLE FOR ALL CCONDITIONS -3

2 4

DEGREES
XS
0.000
0.000
0.000

ALPHA. [
BINC PHIS
.000 90.000
.500 90.000
.000 90.000

6

ELEVTR
0.000
0.000
0.000

a 10 12 14

REFERENCE INFCOMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.45

.o r

.1.

.ae

016

.14

.12

.10

.08

.06

.04

.02

.00

-. 02

-. 04

m

U

b_

z

LL
LL

LJ

C-)

D

- .06

-. 08

I
-10 -8 a

PAGE 194



EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 90 DEG]
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. _. . , ., _ A_ II.II I I

-. o10 I 
-1t4

DATA SET SYMBOL
(B71004)
(8e71005) 
(8B1006) G

. .
- 6 -4 -2

ANGLE OF ATTACM
CONFItGURATI*4O DESCRIPTICON

DATA NOT AVAILABLE FCOR ALL CONDITIONS
MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI
DATA NOT AVAILABLE FCOR ALL CONDITIONS

I A
0 2

K. ALPHA. [
CRBINC PHIS

0 .000 90.000
-1.500 90.000
-3.000 90.000

4

DEGREES
XS

0o.ooo
0.000
0.000

1 -1
a8

ELEVTR
0.000
0.000
0.000

lO Z1
i1

14

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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-10 -- -6 -4 -2

ANGLE OF ATTACI
CCONFIGURATION DESCRIPTION

DATA NOT AVAILABLE FOR ALL CCINDITIONS
HSFC TWT 544 LAUNCH VEHICLE STUDIES TiOlSi
DATA NOT AVAILABLE FOR ALL CCNDITIONS

0 4

K. ALPHA. DEGREES
CRBINC PHIS XS
0.000 90.000 0.000
-1 .500 90.000 0.000
-3.000 90.000 0.000

6

ELEVTR
0.000
0.000
0.000

10 12 14

REFERENCE INFORMATION

SREF 7.8800 30. IN
LREF 2.0Z80 IN.
BREF 4.4600 IN.
XHRP 3.3600 tN.
YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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ANGLE OF ATTACI
DATA SET SYMBC'L

(871004)
(871005) 
(371006) 0

CCNFIGURATION DESCRIPTION
HSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

TI1 SI
T101SI
TIOISI

K. ALPHA, C
CRBINC PHIS

0.000 90.000
-1 .500 90.000
-3.000 90.000

)EGREES
XS
0.000oo
0.o000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96
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EFFECT OF ORBITER INCIDENCE ON. LONGITUDINAL CHARACTERISTICS (PHIS = 90 DEG)
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.0 .6 .5 .4 .3

PITCHING

TIOlI
T101S
TI01S

CONFIGURATICJN DESCRIPTION
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHIrLE STUDIES

I I
.2 .1 .0 -.1 -.2

MOMENT COEFFICIENT. CLM
CRBINC PHIS XS ELEV

St 0.000 90 .000 .000 0 .O
SI -1.500 90.000 0.000 0.01
S1 -3.000 90.000 0.000 0.0(

TR
00
00

00

I

-0.?

-0.8

-a.e

-s .a

-1.1 I

OATA SET SYMDBOL

8T1004) Q
(871005) 
(871006) 0

-. 3 -. 4 -. 6

REFERENCE INF'RMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH o6 0
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- " i
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E 7T^ 

SyMBC4L CCNFIGURATICN DESCRIPTICN
MSFC TWT 544 LAUNCH VEHICLE
HSFC TWT 544 LAUNCH VEHICLE

0 NSFC TWT 544 LAUNCH VEHICLE

PITCHING MOMENT COEFFICIENT. CLM
CRBINC PHIS XS ELEVTR

STUDIES T10151 0.000 90.000 0.000 0.000
STUDIES T10151 -1.500 90.000 0.000 0.000
STUDIES Ti0151 -3.000 90.000 0.000 0.000

REFERENCE INFCRMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 199

0.t

0.6

0.s

0.4

z
U

Z

LL
LL
Li
0
U

Li
C0

LL

I_J

0
z

0.2

0.1

o .o

-0.2

-0.4

-0.5

-0.6

-0.7

-a.9

- .o

-14.

-1.2

DATA SET
(871004)
(871005)
(8710068)

.o .7 .6 .5 .4 .; .c .. .I .- . -. 5· -. 6.6

.91MACH



EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 90 DEG)

.1
.6 .4 .3 .2 .1

I I
.0 -. 1 -. 2 -. 3 -. 4 -. 5 -. 6

PITCHING MOMENT COEFFICIENT. CLM
OATA SET SYHOOL
(871004)
(871005) 
(871006) 0

CONFICURATICON DESCRIPTICON
HSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES

TiOY SI
T101 $1
T101 51

CRBINC PHIS
0.000 90.000

-1.500 90.000
-3.000 90.000

XS
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFOCRHATION
SREF 7.6800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
LMRP 0.2480 IN.

SCALE 0.0040 SCALE

MACH 1.20
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 90 DEG)
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.S .f o7 .0S .5 .4 .3 .2 .1 .0 - .1 -. 2 - .S -~.4 -. _! - .e

PITCHING MOMENT COEFFICIENT. CLM
CONFIGURATION DESCRIPTICON CRBINC PHIS XS ELEVTR

DATA NOT AVAILABLE FCe ALL CONDITICNS 0.000 90.000 0.000 0.000
MSFC TwT 544 LAUNCH VEHICLE STUDIES TIOIsl -1.500 90.000 0.000 0.000
DATA Ni.T AVAILABLE FCR ALL CONDITIONS -3.000 g0.000 0.000 0.000

REFERENCE INF'.RMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.45
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DATA SET S'
(071004)
B71005 )

(071006)

I

iI

-. a

PAGE 201



EFFECT OF ORBITER INCIDENCF fN IANITlTnIMAI C.IHARArTFPISTICr rfPUI = qn nr.i

~~~~~~~~~~~~~~~~~~~~~~~~ °

- _ W ~~~~~~~... ...

.- _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. o

_ ....

.9 .e .7r .e .S .4 .3 .Z .l .0 -. f. -. 2 -. S - .4 - .S -_.e

DATA SET SyMOC.L
t8Y1004 I Q
(071005)G 
(87100G) O

PITCHING
CCMNFIGUrTATION DESCRIPTION

DATA NOT AVAILABLE FOp ALL CO4NDITIONS
MSFC TWT 544 LAUNCH VEHICLE STUDIES Ti01S
DATA NW-T AVAILABLE FCfr ALL CCMDITICNS

MOMENT COEFFICIENT. CLM
ORBINC PHIS XS ELEVTR
0.000 90.000 0.000 0.000

S1 -1.500 90.000 0.000 0.000
-3.000 90.000 0.000 0.000

REFERENCE INFRCMATICNA
SREF 7.8800 SQ. IP
LREF 2.0280 IN.
SREF 4.4600 IN.
XMRP 3.3600 tN.
YHRP 0.0000 IN.
ZMRP 0.24S0 IN.
SCALE 0.0040 SCALE

MACH 1.97
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 90 DEG)
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PITCHING
DATA SET SYMCOL
(Ct1004 )
(B7100 5 )
(071006) O

CCINFIGURATIC-4 DESCRIPTICON
DATA NOT AVAILABLt.E Fr ALL CCNDITIONS
MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOIS
DATA NOT AVAILABLE FORp ALL CCrJDITIONS

MOMENT COEFFICIENT. CLM
CRBINC PHIS XS ELEVTR
0,000 90.000 0.000 0.000

Si -1.500 90.000 0.000 0.000
-3.000 90.000 0.000 0.000

REFERENCE INFCQMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YnRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48
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PITCHING MOMENT COEFFICIENT, CLM
DATA SET SYMOOL CCNFIUURATICN DESCRIPTIC$ CORBINC PHIS XS ELEVTR REFERENCE INFORMATION
(011004) M MsC TWT 544 LAUNCH VEHICLE STUDIES TO11S1 0.00 90.000 0.000 .0.000 000 SREF 7.8800 SQ. IN
(871005) HSFC TWT 544 LAUNCH VEHICLE STUDIES TiOlS1 -1.500 90.000 0.000 0.000 LREF 2.0280 IN.

e071006) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES TiO1Si -3.000 90.000 0.000 O.00 BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 tN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 135 DEG)
.9r
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-. 2e
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I__ _ I__ _1 _ _ _ _ _ _ _ _ _ 1 _ __I_ _ _ 1 _ _ _ _

-14 -12 -10 - 8 - 6

DATA SET SYMBO.L CcN4F1GURATlC¢ ODESCRIPTICN

(B71007) n MSFC TWT 544 LAUNCH VEHICLE S
(871008) , MSFC TWT 544 LAUNCH VEHICLE S
(871009) 0 MSFC TWT 544 LAUNCH VEHICLE S

-4 -2 0 2 4

ANGLE OF ATTACK. ALPHA, DEGREES
RBItNC PHIS XS

STUDIES TIOI SI 0.000 135.000 0.000
iTUDIES TIOiSI -1.500 135.000 0.000
STUDIES TIOCSI -3.000 135.000 0.000

6

ELEVTR
0.000
0.000
0.000

8 10 12

REFEQENCE INFCORATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YMRP 0.0000 IN.
Z2RP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PH:
.o0 

.4

.3

.2

.1

.0

-. 1

-. 2

-. 3

-. 4

I. _
-14

oATA SET
(871007)
(871008)
(871009)

S = 135 DEG)
1 1 ! 1 ! ! 1 1 i ! 1 i i i i i i i 1 ! i i i i i i ~ J l - ! ! ! - i

-12
.1

-10
I

- a
.

- 6

SyMHOL CONFIGURATION DESCRIPTION
n SFC TWT 544 LAUNCH VEHICLE S
HsFC TWT 544 LAUNCH VEHICLE S

O MSFC TWT 544 LAUNCH VEHICLE S

;
- 4 -2 U

i
2 4 6 a 10

ANGLE OF ATTACK. ALPHA. DEGREES
ORBINC PHIS XS

STUDIES TiOlSl 0.000 135.000 0.000
STUDIES T1lOSI -1.500 135.000 0.000
STUDIES TlOlS1 -3.000 135.000 0.000

ELEVTR
0.000
0.000
0.000

12 14

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 135 DEG)
. I
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Z
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.3

.t
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-. 1

-. 4

-. 5

14 12-12 -10 - 8 - d -4

ANGLE
DATA SET SYMHOC CCNFIGURATION DESCRIPTIGCN
(B71007 ) n MSFC TWT 544 LAUNCH VEHICLE STUDIES
(B71008 NMSFC TWT 544 LAUNCH VEHICLE STUDIES
(071009) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES

- 2 0 a 4

OF ATTACK, ALPHA. DEGREES
CRBINC PHIS XS

Tli0Si 0.000 135.000 0.000
TIOISi -1.500 135.000 0.000
T101SI -3.000 135.000 0.000

6 8 10

ELEVTR REFERENCE INFC4HMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XNRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 135 DEG)
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- .6 _-!14 -12 -10 -8 - 4 -2 0

ANGLE OF ATTACK.
DATA SET SYMN3SL Cr.NFIGURATION OESCRIPTICON RBE
(671007) Q DATA NOT AVAILABLE FJR. ALL CONDITIONS 0.
(B71008) MHSFC TWT 544 LAUNCH VEHICLE STUDIES TO11iS -1.
(671009) O DATA NOT AVAILABLE F"R4 ALL CCONDITIONS -3.

2 4

ALPHA. DEGREES
BINC PHIS XS
000 t35.000 0.000
500 135.000 0.000
000 135.000 0.000

a8

ELEVTR
0.000
0.000
0.000

10 12 14

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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FFFFCT nF nRRITFR INCrnFNCrF NnM ING ITUIlrNAI CHARACTFRISTICS (PHIS = 135 DEG)
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ANGLE OF ATTACK. ALPHA. DEGREES

SY MOrL. C¢NFIGURATI'"N DESCRIPTION
D OATA N'OT AVAILABLE F

'

rC ALL CCDNOITIC, S
MSFC TWT 544 LAUNCH VEHICLE STUDIES T1OISi

0 OATA NOT AVAILABLE FCQA ALL CONDITIONS

C(BINC PHIS
0.000 1355.000
-1.500 135.000
-3.000 135.000

XS
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFrARMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YmRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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DATA SET SYMBOL
(871007)
(871008 ) R
(071009) 0

CCJFFIGURATI -N DESCRIPTION
DATA N"OT AVAILABLE FC4R ALL CUC
HMFC TWT 544 LAUNCH VEHICLE S
DATA WPIT AVAILABLE Fc4R ALL CCO

-4 -t 0 2 4

ANGLE OF ATTACK. ALPHA. DEGREES
CRBINC PHIS XS

;NDI TIC N 0.000 135.000 0.000
TUDIES TlOIS1 -1.5O0 135.000 0.000
N4 DIT IOS -3.000 135.000 0.000

ELEVTR REFERENCE INFC'HMATIHO
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YIHP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 135 DEG)
*7- *-rw *l _ ' __._ ..._.. ! _E I _i _i - I _ _ * W !

-12 -10
I

6 -4 -2 0 2 4

ANGLE OF ATTACK. ALPHA. DEGREES
SYMBOLr CONFIGURATIOCN DESCRIPTION C4RBINC PHIS XS

H MSFC TWT 544 LAUNCH VEHICLE STUDIES TO1iS1 0.000 135.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T1O1SI -1.500 135.000 0.000

O HSFC TWT 544 LAUNCH VEHICLE STUDIES T1O1S1 -3.000 135.000 0.000

6 8 10 12 14

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.8800 SO. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XNRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 135 DEG)

-10
I

- a - 6
4

-2

ANGLE OF ATTACi
OATA SET SYM0O4A CrJFIGURATICN DESCRIPTION
(071007{ 7 MSFC TWT 544 LAUNCH VEHICLE STUDIES
(D71008) M SFC TWT 544 LAUNCH VEHICLE STUDIES
(071009 ) 0 MSFC TWT 344 LAUNCH VEHICLE STUDIES

TIO1 S
TIO1S1
TO1 S1

0 2

K. ALPHA,. 
CRBINC PHIS
0.000 135.000

-1.500 135.000
-3.000 1535.000

4 6

DEGREES
XS
0 o.o000
0.000
0.000

ELEVTR
0.000
0.000
0.000

8 t0 12 $4

REFERENCE INFORMATION
SREF ?.8800 Sa. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3500 IN.
YmRP 0.0000 IN.
ZmRP 0.2480 IN.
SCALE 0.0040 SCALE
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YMBC4- CCNIFIGURATICkI DESCRIPTICGN
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

4 NSFC TWT 544 LAUNCH VEHICLE S

ANGLE OF ATTACK. ALPHA, DEGREES
ORB NC PHIS XS

TUDIES T1OISI 0.000 135.000 0.000
iTUDIES T101S1 -1.500 135.000 0.000
TUDIES TIOISl -3.000 135.000 0.000

ELEVTR REFERENCE INFRM4ATI'N
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YmRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .90
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DATA SET SY
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 135 DEG)
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OATA SET SYMOHC CNFICGURATION DESCRIPTION
?8710U )2 MSFC TWT 544 LAUNCH VEHICLE S

(071008 t) 1 MSFC TWT 544 LAUNCH VEHICLE S
(B71009 ) 0 MSFC TWT 544 LAUNCH VEHICLE S

-4 -2 0 2 4 6

ANGLE OF ATTACK. ALPHA, DEGREES
CRB INC PHIS XS ELEVTR

iTUDIES T1OlS0 0.000 135.000 0.000 0.000
TUODIES TiOiS1 -1.500 135.000 0.000 0.000
TUODIES TiOISI -3.000 135.000 0.000 0.000

a to 14

REFERENCE INFCORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT fF ORRITFR INClnFFCEF fN IfNGLOTnIIINAI N CHARACTFRISTICS (PHIS = 135 DEG)
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMEOL CrMICGURATlIC DESCRIPTION

(B71007) DATA NOT AVAILABLE FCR ALL CONDITIONS
(B71008) MSFC TWT 544 LAUNCH VEHICLE STUDIES TIO1SI

(871009) 0 DATA NOT AVAILABLE Fr.R ALL CONDITICNS

ORBINC
0.000

-1.500
-3.000

PHIS
135.000
135.000
135.000

XS
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFrNHMATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 135 DEG1
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYHBOL.. CONFIGURATI'NJ DESCRIPTION
(Bt1007) DOATA NOT AVAILABLE FOR ALL CONDITICNS
(71000 ) H SFC TWT 544 LAUNCH VEHICLE STUDIES T101S1
(B71009) 0 DATA NWiT AVAILABLE FrR ALL CONDITIONS

CRBINC PHIS
0.000 135.000

-1.500 135.000
-3.000 135.000

XS
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFORCHATION
SREF 7.8800 SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 135 DEG)
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DATA SET SYMNOLC CCNFIGURATIC*4 OESCRIPTIC4
(e71007) n DATA NOT AVAILABLE FORC ALL CO
(eZ1006) 1 4SFC TWT 544 LAUNCH VEHICLE S
(87100j) 1 DATA NOT AVAILABLE FCOR ALL CC

-4 -2 0 2

ANGLE OF ATTACK. ALPHA. C
ORBINC PHIS

;NDtTIONS 0.000 135.000
STUDIES TIOS31 -1.500 135.000
NDIT IONS -3.000 135.000

DEGREES
XS
0.000
0.000o .ooo

6

ELEVTR
0.000
0.000
0.000

10 12 14

REFERENCE INFORC.ATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
eREF 4.4600 IN.
XHRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTFRISTICS tPHIS = 1is nFrG
o.T
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DATA SET SYMHeL

( 71008 )t( evioogp 

- ~. _. .. .I A . .- . .
-12 -10 - e - 6 - 4

ANGL
L CCtJFIGURAT[Ci DESCRIPTI[.J A
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

4 -2 0

E OF ATTACK.
CRI

i T11oSI 0
TlOISI1 -1
TiOI Si -3

2

ALPHA. C
BINC PHIS
.000 135.000
.500 135.000
.000 135.000

4

)EGREES
xs

0 .000
0.000
0.000

6

ELEVTR
0.000
0.000
0.000

t10 12 14

REFERENCE INFORHATION
SREF 7.8800 S0. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT fF fRRITFR INCrlFNCrF fN I ANG1
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DATA SET SYM*COr

(871008) O

(871009) 0

-12 -10 - 0 - 6

CCONFIGURATION DESCRIPTION
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

- 4 -2

ANGLE OF ATTACI

T10i SI
T101 S1
T101 S1

0 Z

K. ALPHA. C
CRBINC PHIS
0.000 135.000

-1.500 135.000
-3.000 135.000

4 6

)EGREES
XS
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

a 10 12

REFERENCE INFC(NMATION
SREF 7.8800 SQ. IN
LREF z.020O IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER' INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 135 DEG)
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e .. .. . ..... __

.. _. _s _ _ _ _ 2 0 2 4 6 S SO t2 2~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~4

ANGLE OF ATTACK. ALPHA. DEGREES
CONFCIGURATICN DESCRIPTICIN

MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

TIO SI
T0I SI
TI01SI

CRBINC
0.000

-1.500
-3.000

PHIS
135.000
135.000
135.000

XS
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFCRHMATION
SREF 7.8800 SO. IN
LREt Z.OZeO IN.
EREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 135 DEG)
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OATA SET SYMBOL
¢B71007)

1871009 1

I
-_ - . - - a - a - C- - I I- I . -
-1Z -1D - -

CrNFICGURATI'JN DESCRIPTION
NSFC TWT 544 LAUNCH VEHICLE S
NSFC TWT 544 LAUNCH VEHICLE S
mSFC TWT 544 LAUNCH VEHICLE S

- 4 2

ANGLE OF ATTACK, ALPHA. C
CRBINC PHItS

TUD IES TO1S1 0.000 135.000
TUDIES T10151 -1.500 135.000
TUDIES T101S1 -3.000 135.000

4

]EGREES
XS
0.000
0.000I o.ooo

6 8

ELEVTR
0.000
0.000
0.000

14

REFERENCE INrCN.ATION
5REF 7.8800 S0. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20
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EFFECT OF ORBITER INCIIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 135 OEG)
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ANGLE
OATA SET SYMI"CL C/NIFIGURATINC DESCRIPTICAN

(B(71007) DATA NJT AVAILABLE FCr ALL CONDITIONS
(Be71O08 HS)FC TWT 544 LAUNCH VEHICLE STUDIES
(871009 ) O DATA NOT AVAILABLE FCR' ALL CONDITIt-NS

OF ATTACK. ALPHA. O
ORBINC PHIS

0.000 135.000
TI1IS1 -1.500 135.000

-3.000 135.000

EGRE ES
XS

0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFCjHMATION
SREF 7.8800 so. IN
LREF 2.0200 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 135 DEG)
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ANGLE OF ATTA
DATA SET SYMEOL CONFIGURATIC'* DESCRIPTICrN
(87100?7) DATA NGT AVAILABLE FCOR ALL CCNODITICNS
(B71008) HMSFC TWT 544 LAUNCH VEHICLE STUDIES Tl01Sl
(8710093) t DATA NOT AVAILABLE FORA ALL CGNDITIONS

4

3EGREES
XS

.ODD
0.000
0.000

6

ELEVTR
0.000
0.000
0.000

0 2

CK. ALPHA, C
CRBINC PHIS
0.000 135.000
-1.500 135.000
-3.000 135.000

10 12 14

REFERENCE INFC(RMATION
SREF 7.8800 SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97
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EFFECT OF ORBITER INCIDENCE ON LONG]

-z- -1. - U - e

CC*$FIGURATIC*4 DESCRIPTION

OATA OJT AVAILABLE Fcr ALL Col
HSFC TWT 544 LAUNCH VEHICLE S
OATA NOT AVAILABLE FORa ALL COP

,_X_~~W_~ _W..

_ A . . .

l _ .. ..

- 4 - a a w -

ANGLE OF ATTACK. ALPHA, OEGREES
CRBINC PHIS XS

NDITlCNS, 0.000 135.000 0.000
TUDIES TICOS1 -1.500 135.000 0.000
>NOITICINS -3.000 135.000 0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFCORMPATION
SREF 7.8800 50. IN
LREF 2.0280 IN.
BREF 4.4800 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
Z1MRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48

.40
[TUDINAL CHARACTERISTICS (PHIS = 135 DEG)
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS =
E ~ ' l I W fr E E V I 1 W E I E W - l ff ff ! l ! - W! r E , ~ V'w~-wl wew w;--w- 
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X S W.

-- - ---- o

.00 %4-
.14

DATA SET SYMBOL

(B71009) 0

ELEVTR
0.000
0.000
0.000

135 DEG)

- - - - I - - - I - - I.

-12 -10 - 6

CCONFIGURATION DESCRIPTI*ni
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES

-4 -2

ANGLE OF ATTACK

TIr O SI
T101 SI
T101 Sl

o 2

K. ALPHA. D
CRBINC PHIS
0.000 135.000

-1.500 135.000
-3.000 135.000

4

DEGREES
XS

0.000
0.000
0.000

12

REFERENCE INFORMATICM
SREF 7.8800 so. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 135 DEG)
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ANGLE
DATA SET SYMOC.. CONFIGURATIrN DESCRIPTION
(7100 7) Q HSFC TWT 544 LAUNCH VEHICLE STUDIES
(871B00) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(6T1009) 0 MSFC TW'T 544 LAUNCH VEHICLE STUDIES

OF ATTACK. ALPHA, DEGREES
CRBINC PHIS XS

TIOI Si 0.000 135.000 0.000
TlOlS1 -1.500 135.000 0.000
T11"tSI -3.000 135.000 0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
yHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 135 DEG)
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL. CONFIGURATIOrN DESCRIPTION CRBINC PHIS XS
(171007) R MSFC TWT 544 LAUNCH VEHICLE STUOIES T101S1 0.000 135.000 0.000

e87100ls HMSFC TWT 544 LAUNCH VEHICLE STUDIES T10151 -1.500 135.000 0.000
B871009) 0 HSFC TWT 544 LAUNCH VEHICLE STUDIES TI10151 -3.000 135.000 0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFVAMHATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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U .25

LL

LL

LU .20

Ld

0

LL

.05

-14 -12 -10 -8 -6 -4

ANGL
OATA SET SYP1CrL_ CCNFIGURATICN DESCRIPTION
(871007)O MHSFC TWT 544 LAUNCH VEHICLE STUDIES
(B71000) a HsFC TWT 544 LAUNCH VEHICLE STUDIES
(7o1009) 0 MNFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
CRIBINC PHIS XS

T10IS1 0.000 135 000 0.000
TIOi Si -1.500 135.000 0.000
TO11Si -3.000 135.000 0.000

ELEVTR REFERENCE INFCAMATION

0.000 SREF 7.8800 So. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 135 DEG)
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-IZ -1U- - 4 - 2 u a

ANGLE OF ATTACK. ALPHA.
CONFIGURATIC, DESCRIPTICN

DATA NOT AVAILABLE FPC ALL CONDITI'ONS
MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI
DATA NOT AVAILABLE FOR ALL CcRDITIONS

IR'BINC PHIS
0.000 135.00
-1.500 135.00
-3.000 135.00

4

DEGREES
XS

0 0.000
o o.oo000
0 0.000

6

ELEVTR
0.000
0.000
0.000

10 1t 14

REFERENCE INFCQHMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.46
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTFRISTICS (PHIS = 135 DFG)
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DATA SET SYMOHc.
(871007) 

({71o009) 0

ANGLE OF ATTACI
CCONFIGURATIC"N DESCRIPTIcN

DATA NOT AVAILABLE FOR ALL CrJNDITIONS
MSFC TWT 544 LAUNCH VEHICLE STUDIES T10251
DATA NOT AVAILABLE FCR ALL CGoNDITIONS

K. ALPHA. C
ORBINC PHIS
0.000 135.000

-1.500 135.000
-3.000 135.000

DEGREES
XS
0.000
0.oo000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 7.8800 So. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 135 DEG)

.05

I
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I
0 4 6 a 12

SYMBOL. CCNFIGURATION DESCRIPTION
DATA NOT AVAILABLE FCOR ALL CrO
MSFC Thfr 544 LAUNCH VEHICLE S

O DATA NOT AVAILABLE FOR ALL COC

ANGLE OF ATTACK. ALPHA, DEGREES
ORBINC PHIS XS

ND I T ICNS 0.000 135.000 0.000
TUDIES TIOISI -1.500 135.000 0.000
NDOIT INS -3.000 135.000 0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN;
XNRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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OATA SET SYMBOL

B871000) a(87100o )
(B71009) O

ANGLE OF ATTACK. ALPHA. DEGREES
CCONFIGURATICON ESCRIPTION ORBINC PHIS XS

NSFC TWT 544 LAUNCH VEHICLE STUDIES T10151 0.000 135.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T1OISt -1.500 135.000 0.00O
HSFC TWT 544 LAUNCH VEHICLE STUDIES T101SI -3.000 135.000 0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFOfiHATION
SREP 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 135 DEG)
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4 -2
I I
0 2 4 6 t0 12 14

ANGLE OF ATTACK, ALPHA. DEGREES
CONFIGURATION DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

T11O SI

TIOISI

CRBINC PHIS
0.000 135.000

-1.500 135.000
-3.000 135.000

XS
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFOrCMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT
.20 - - --

syMCOL COCNFIGURATION DESCRIPTIOr4
HSFC TWT 544 LAUNCH VEHICLE S
HSFC TWT 544 LAUNCH VEHICLE S

0 MSFC TWT 544 LAUNCH VEHICLE S

ANGLE OF ATTACK. ALPHA. DEGREES
CRBINC PHTS XS

TUDIES TiOiSi 0.000 135.000 0.000
TUDIES TiOiSI -1.500 135.000 .o000
,TUDIES TiOlSI -3.000 135.000 0.000

ELEVTR REFERENCE INFORMATION

0.000 SREF 7.8800 SO. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .90
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 135 DEG)
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DATA S17 SYMHOL

(871009) 0
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CC*,FIGURATIOCN DESCRIPTtIO4
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

-4 -2 0

ANGLE OF ATTACK.
OR

TUDIES T10151 0
iTUDIES TOI S1 -1
iTUDIES TiOISi -3

I
2

ALPHA. [
BINC PHIS
.000 135.000
.500 135.000
.000 135.000

4

DEGREES
XS
0.000
o.oo000
0.000

6

ELEVTR
0.000
0.000
0.000

8 10 12 14

REFERENCE INFORMATION
SREF 7.8800 SC. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS CPH'IS = 135 DEG)
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-. 10 _l
-14

DATA SET SYMOOL

(I871007)
(871008)1
(871009) 0

.
-12

I i
- 4 - 2

ANGLE OF ATTACI
CCONFIGURATI-ON DESCRIPTION

DATA NOT AVAILABLE FOR ALL CJONDITIONS
MSFC TWT 544 LAUNCH VEHICLE STUDIES T11OSI
DATA NOT AVAILABLE FCOR ALL CCNDITI".NS

I
K. ALPHA. C
ORBINC PHIS
0.000 135.000

-1.500 135.000
-3.000 135.000

4

)EGREES
XS
0.000
0.000
0.000

I
ELEVTR
0.000
0.000
0.000

8 10 12 14

REFERENCE INFORMATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.46
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS - 135 DEG)
.2o

.ie

.14

.12

m
:

z

LL
LL
CJ
LItr
uI

.J

X

; LLJ
C

m

.08

.06

.04

.02

.00

- .02

-.04

-. 06

-. 06

__,

-. 10 I 
-14

DATA SET SYMBO.L

(871008)
(871009) 0

-12
I

-10o
I

8 - 6
I

-4 -2

ANGLE OF ATTACO
CONFIGURATION DESCR[PT[lON

DATA NOT AVAILABLE FO.R ALL CONDITIONS
MSFC TWT 544 LAUNCH VEHICLE STUDIES T101S1
DATA NOT AVAILABLE FOR ALL CONDITIONS

I
0 2

K. ALPHA, .
CRBINC PHIS
0.000 135.000

-1.500 135.000
-3.000 135.000

4

DEGREES
XS
0.000
0.000
0.000

I

EL E VTR
0.000
0.000
0 .000

8 10
I

12

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97
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OATA SET S
(871007)

e(87100oo9)
(B71009)s

YNBeri CNFcFIGURATIOJN DESCRIPTItC
DATA NOT AVAILABLE FOR ALL CCO
HSFC TWT 544 LAUNCH VEHICLE S

O DATA N'T AVAILABLE FCn. ALL CO

-4 -2 0 2 4

ANGLE OF ATTACK, ALPHA. DEGREES
CRDBINC PHIS XS

;ND I T I CS 0.000 135.000 0.000
TUDIES T1O1SI -1.500 135.000 0.000
NO ITIONS -3.000 135.000 0.000

ELEVTR REFERENCE INFCRHATION
0.000 SREF 7.6800 sO. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YHRP 0.0000 IN.
2NRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48

EFFECT
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHI
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i~~

1 1
-10 - I - 6

SYMBOL CcOFICGURATICON DESCRIPTIC
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

O MSFC TWT 544 LAUNCH VEHICLE STUDIES

I
-4 -2

ANGLE OF ATTACO

T101 SI
T101SI
T10I SI

I
o 2

K. ALPHA. C
ORBINC PHIS
0.000 135.000
-1.500 135.000
-3.000 135.000

4

]EGREES
XS
0.000
0.oo000
0.000

I
6

ELEVTR
0.000
0.000
0.000

S =135 DEG)

S 10 12 14

REFERENCE INFCHRMATION
SREF 7.8800 SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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FFFECT OF ARRITFR INCIDlENEF fIN IflNGITIllNAI CHARACTFRISTlCS PNHIS = 135 nFD1

.0 .7 .6 .5 .4 .3

PITCHING
CONFIGURATIXO DESCRIPTION

CMSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
NSFC TWT 544 LAUNCH VEHICLE STUDIES

TiC1 
TiOI 
T101'

· v. , · i~ · qlq~&b~~~~~~~~~~~l,,.. qlq~~~~~q,.. qJ · SIV IqI~6 · · · ,111.1. I I I · l.~~~~~~~~~~~~~~~~~~~

!m~~~~~~w V V 1141 *··· · V,~ i, ~ I~I. ,Iq;&,q. q; d .~. LJ.,.,d

~~~H ! ''S" ' E!IIIIII~IIbII!IIbE ikI' 

. =:1 = ==

w { ~~~~~~-
o

B - - e~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~..

! . _ .... _ ... r ..........
.Z .I .0 -. 1 -. 2

MOMENT COEFFICIENT, CLM
CRBINC PHIS XS ELEVTR

S1 0.000 135.000 0 .000 0.000
Si -1.500 135.000 0.000 0.000
1S -3.000 135.000 0.000 0.000

REFERENCE INFORMATION
SREF 7.8600 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH

0.9 a.? F

0.4

0.4

0.2

0.1

o.0

-0.1

-0.2

-0.3

-0 .

-0.7

-048

-0.6

-0 .

-1.0

-2 .2
.9

DATA SET SY
C B71007)
( 71008 )
(871009)

0BO

-. 6

I

a-. 4 _.,-. 3
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 135 DEG)
0.t
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0.1

0.0

-0.1

-0.2

-0.3

-0.4

-0.5

-0.6

-0.7

-0.6

-0.9

-1.0

-1.1

-1.2
.9

DATA SET SYMHC4L
(871007) C

(871009) 0

:.
b - - - - - t - .e~~~~~~~~~~~~~~~~~~~~~~~~~~~~

=:- : -

===== - ==- <= = =-B~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

. .PITCHI4 E

P ITCH I NG MOMEN1

TO1 S1
T101 S
TtO1 S1

CONFIGURATICON DESCRIPTI*nr

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

.1 .u -. & -. 8

T COEFFICIENT. CLM
CORBINC PHIS XS ELEVTR

0.000 135.000 0.000 0.000
-1.500 135.000 0.000 0.000
-3.000 135.000 0.000 0.000

REFERENCE INFORMATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .90
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 135 DEG)

.~ · -lrl 1 " ' fII·!!!!II 

.- 0 
_ ~~~~~~~~~~~~....E

_ .. X #/X_ ~~/ R _

.- . w_;_ .' :_._wr__
/. t _.

_ _ S _

._ o1 .? ____ .5. .3 . .t.-.,-2-$.4.$De

CCI*FIGURATICN DESCRIPTICN4
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE

PITCHING MOMENT COEFFICIENT. CLM
CRBINC PHIS XS ELEVTR

STUDIES T101SI 0.000 135.000 0.000 0.000
STUDIES T1OIS1 -1.500 135.000 0.000 0.000
STUDIES T10151 -3.000 135.000 0.000 0.000

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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DATA SET
(871007
(8710080
(871009
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EFFECT fF fORRITFR INCFlIFNFF iA IMNGlTlNITlINAI CHAI ArTFIqRTlrC WPHIR = 135S nFEG
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_ _ ~~~~~~~~~~~~.....

. ~/

/
- , l~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

==== f = = = __
/

.S .C .7 .e, .5 .4 ,,3 .Z .t .0 -. I -. 2 -. 3 -. 4 -. 5 -. 6b

DATA SET SYMB-LL

(71007O) ,
(.71 008)
(B71009) O

COCFIGURATICN4 DESCRIPTICN
DATA NOT AVAILABLE FCO ALL COI
MSFC TWT 544 LAUNCH VEHICLE S
DATA NOT AVAILABLE FOR ALL CrJ

PITCHING MOMENT COEFFICIENT, CLM
(RBINC PHIS XS E

NOIT I ONS 0.000 135.000 0.000
TUDIES T10i1SI -1.500 135.000 0.000
;NDITlIMS -3.000 135.000 0.000

LEVTR
o.000
0.000
0.000

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 135 DEG)

--- - - -------

Z i ....... /. ... :t

. : -e~~~~~~~~~~~~~~~~~~

' I~-i s -w S------p -w -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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DATA SET SYMBHC
(871007)
(B71009) 0
(071009) 0

.7 .9 .S

PITCHING MOMENI
CONFIGURATICN DESCRIPTION

DATA NOT AVAILABLE F4R ALL CONOITIONS
NSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI
DATA N4T AVAILABLE F4R ALL CONDITIONS

& . _. -- & --. 9

T COEFFICIENT. CLM
CR BINC PHIS XS ELEVTR
0.000 135.000 0.000 0.000

-1.500 135.000 0.000 0.000
-3.000 135.000 0.000 0.000

REFERENCE INFORMATION
SREF 7.$800 5Q. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 135 DEG)
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DATA SET SYM5BO4
(871007 )

(B71O09 O (071009) 0

COiNFICURATION DESCRIPTIrCN
DATA NOT AVAILABLE Fc4 ALL CO
MSFC TWT 544 LAUNCH VEHICLE S
DATA NOT AVAILABLE FORn ALL CO

.4 .J . .e .u -. -_.e

PITCHING MOMENT COEFFICIENT. CLM
CRBINC PHIS XS ELEVTR

NDITIONS 0.000 135.000 0.000 0.000
TUDIES T101OS -1.500 135.000 0.0 0000
ODITIrONS -3.000 135.000 0.000 0.000

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS (PHIS = 135 DEG
~i ai i i '-' " 11 ·iii
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b - - -- - -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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b Bb - w - - *~~... 

PITCHING
CcNFIGURATION DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

T1011
TIOIS
7101 5

.e .e .v -- e -- .e

MOMENT COEFFICIENT. CLM
CRBINC PHIS XS ELEVTR

S a0.000 135.000 0.000 0.000
51 -1.500 135.000 0.000 0.000
Si -3.000 135.000 0.000 0.000

REFERENCE INFORMHATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 'IN.
XHRP 1.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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DATA sET
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tB71008)
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LZ 
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LL
LLU

Lu

z
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-. 4

L~~I -. 2~ANGL

DATA SET SH-12L CONFIGURATON DESCR-PT10 

871001) MHSFC TWT 544 LAUNCH VEHICLE STUDIES
(B71004) ) N5FC TWT 544 LAUNCH VEHICLE STUDIES
(871007) 0 MSrC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. OEGREES
CRBINC PHIS XS

T1o4S1 0.000 75.000 0.000
T1011s 0.000 90.000 0.000
TiOlSI 0.000 135.000 0.000

ELEVTR REFERENCE INFCORHATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = 0 DEG)

-D14

oATA SET
(871001 i
(971004)
(B?%aoD?

_i: I1
-12 -10 - 8

1 .aI
-6 -4

1
0 2 4

ANGLE OF ATTACK. ALPHA. DEGREES
SYMDOL C,.NFIGURATICN DESCRIPTIC"N CRBINC PHIS XS

H SFC TWT 544 LAUNCH VEHICLE STUDIES TitOlS 0.000 75.000 0.000
HSFC TWT 544 LAUNCH VEHICLE STUDIES T1011S 0.000 90.000 0.000
HSF'C TWT 544 LAUNCH VEHICLE STUDIES lOIS01 0.000 135.000 0.000

6 8 to 12 14

ELEVTR REFERENCE INFORMATION

0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XNRP 3.3600 IN.
YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT
.I. I I .

.6
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CroNFIGURATICN DESCRIPTICM CRBINC PHIS XS ELEVTR REFERENCE INFCRMATION

(871001) MSFC TWT 544 LAUNCH VEHICLE STUDIES T11OS1 0.000 75.000 0.000 0.000 SREF 7.8800 SQ. IN
(8710044) HSFC TWT 544 LAUNCH VEHICLE STUDIES Tl01IS 0.000 90.000 0.000 0.000 LREF 2.0280 IN.
I (Be717) O MSFC TWT 544 LAUNCH VEHICLE STUDIES T7101S 0.000 13S.000 0.000 0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = 0 DEG)

I - -- -

- ]

l b - - -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

, _ u w w _ qy , _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~,

2 - .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.

-10 - - 6 - 4

ANGLE
SYNHOL. CONFIGURATICON 0ESCRIPTICI

MSFC TWT 544 LAUNCH VEHICLE STUOIES
N SFC TWT 544 LAUNCH VEHICLE STUDIES

O MSFC TWT 544 LAUNCH VEHICLE STUOIES

OF ATTACK. ALPHA, C
CRBINC PHIS

TI011 0 .000 75.000
T101S1 0.000 90.000
TiOSI 0.000 135.000

)EGREES
XS
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 7.8800 .SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YmRP 0.0000 IN.
ZWRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 2504.96
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DATA SET
(071001)
(B71004)
(81o007)
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SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = 0 DEG)

ANGLE OF ATTACK. ALPHA. DEGREES
CCNF I GURATION DESCRIPTICAJ CRBINC PHIS XS

MSFC TWT 544 LAUNCH VEHICLE STUDIES T10151 0.000 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES TO1Sl 0.000 90.000 0.000
HSFC TWT 544 LAUNCH VEHICLE STUDIES T1IOIs 0.000 135.000 0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFCOMATION
SREF 7.8800 So. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .60
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DATA SET SYMNCL

(B?100I) 
(e71004) 
(E71007) 0~
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = 0 DEG)
· ,-- i ! r ~ i ! ! - * * w i * ii i ! i i i I ! _ _ _ _f _ . . _ _ , ! I , ! !

_~~ ~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ !- __ .. I

--- is~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~e _~~~~~~~~~~~;

. v r ___~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~*

-a - X 

-S.8 -
-4

DATA SET SYMOr"k
(8710011 )
(IB1004 )
(871007) 0

MACH

-10 -a -6 -4

ANGLE
CCIF'IGURATIlJN OESCRIPTI':4k

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

- 2 0

OF ATTACK.
CTO

TlIt-'l Ol 

2

ALPHA. [
.BINC PHIS

.000 75.000

.D000 90.000
).000 135.000

4

)EGREES
XS
0.00
0.000
0.000

6 8 10 12 14

ELEVTR
0.000
0.000
0.000

REFERENCE INFCORMATION

SREF 7.8600 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = 0 DEG)
O.T

o..

o.,

0.4
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DATA SET SYMHOLC

(871004) 
(071007) 0

. fi . r r w w w E l *1 E I X w W r E I ff I 1 fi l I 1 I I I 1 E l l * w w w W w 

_ -

/x

-12 -10 - - 6 -4 -2

ANGLE OF ATTACI
CCI(FIGURATION DESCRIPTICJ

NSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES
NSFC TWT 544 LAUNCH VEHICLE STUDIES

Tl01SI
TtIOS1
Ttr01 S

I
2

K. ALPHA. C
CRBINC PHIS
0.000 75.000
0.000 90.000
0.000 135.000

4

DEGREES
XS
0.000
0.000
0.000

6

ELEVTR
0.000
0.000
0.000

8 10 12 14

REFERENCE INFORMATION
SREF 7.8800 Sq. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.3S600 IN.
YHRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = 0 DEG)
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OATA SET SYMHOL
(871001) C
(B71004 )
(871007 i O

ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATICJ 0ESCRIPTION ARBINC PHIS XS ELEVTR REFERENCE INFCMHATION

HSPC TWT 544 LAUNCH VEHICLE STUDIES TiOlSt 0.000 75.000 0.000 0.000 SREF 7.6800 SQ. IN
MSFC TWT 544 LAUNCH VEHICLE STUDIES TtO1SI 0.000 90.000 0.000 0.000 LREF Z.0280 IN.
MSFC TWT 544 LAUNCH VEHICLE STUDIES T101SI 0.000 135.000 0.000 0.000 BREF 4.4800 IN.

XMRP 3.3600 IN.
vNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POS
.Wo

.20
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ITION ON BASELINE HO TANK (ORBINC = 0 DEG)
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_. _., -n ~A -A -· -2024G8 1 12 1

CONFIGURATICJN DESCRIPTION

MsFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

ANGLE OF ATTACK,

TUDIES TlOISI 0
TUDIES TI01S1 0.
TUDOIES T10151 0

ALPHA. DEGREES
BINC PHIS XS

.000 75.000 0.000

.000 90.000 0.000

.000 135.000 0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFCriNATION

SREF 7.8000 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZNAP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .60
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = 0 DEG)
-- ,- ~~m rT ,r r -In *- -F * * * * * * r * . r-, * .'T *m ' * * * * * * * 

-t - -- --- - --- -

_. _ . i . . .... .
-12 -20 - 8 5 - 4

DATA SET SYB¥r.- L

(B71001) 
(B71004)
4071007) 0

ANGL
CON!FIGURATIO. DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES

T101sl
T101SlTIO IS1
TSlCSi

CRB INC
0.000
0.000
0.000

PHIS
75.000
90.000

135.000

XS
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFORMATICN
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POS*
.0 

.55

.50

.45

.40

.35

.30

.25

.20

.5

.10

.05

ITION ON BASELINE HO TANK (ORBINC = 0 DEG)

~ l l l l I I I l l l l l l lt A- t-

i -- - -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

.00

DATA SET SYMHCOL
(871001) 
(I71004
(871007) O

I .1 I
-12 -10 - 8 - 6 - 4

ANGL
CO*JFIGURATI(ON DESCRIPTICO4

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

4 - 2

E OF ATTACO

T71OI S
Ti01S1
T101iSl

.1
o 2 4

K. ALPHA, DEGREES
CERBINC PHIS XS
0.000 75.000 0.000
0.000 90.000 0.000
0.000 135.000 0.000

6

ELEVTR
0.000
0.000
0.000

.
a 10 12 14

REFERENCE INF4RMHATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
Z2RP 0.2480 IN.
SCALE 0.0040 SCALE
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U
.40

IJLU

LL

X .20 _ _
u

LL

-i

X
-.20

.1o

.05

* 4 -1 - - 6 - 4

ANGLI
DATA SET SYMHOC CcNFIGURATIC* DESCRIPTICON
(B71001) IMSFC TWT 544 LAUNCH VEHICLE STUDIES
(871004) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(871007) 0 HSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
RIBINC PHIS XS

TiO1SI 0.000 75.000 0.000
TlO1SI 0.000 90.000 0.000
Tt01SI 0.000 135.000 0.000

ELEVTR REFERENCE INFCHMATION

0.000 SREF 7.00DO SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XNRP 3.3600 IN.
YNRP 0.0000 IN.
ZRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96 PAGE 258



EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = 0 DEG)
.40

.15

LL

z

LL
LL

LJ

CD
LJ

LLI

LL-

.10

.25

.20

.15

.10

.05

.00 _-14 -12

*T! vii v -lTl-TE-! w -r-ll- 1T! T T E T T T e l *V'I tT T 't1 1--

-10 - 8
I I 4

ANGLE OF
DATA SET SYHCOL Cc4*FICURATICIN DESCRtPTIO[ T

(B71001) HSFC TWT 544 LAUNCH VEHICLE STUOIES
(871004 ) HSFC TWT 544 LAUNCH VEHICLE STUDIES
(e71007) O MSFC TWT 544 LAUNCH VEHICLE STUDIES

TI'O
TIO
TiO

i
- 2 0 2 4

ATTACK, ALPHA. DEGREES
CRBINC PHIS XS

)tSI 0.000 75.000 0.000
1 0.t 000 90.000 0.000

>151 0.000 135.000 0.000

S

ELEVTR
0.000
0.000
0.000

t
I
10 12

REFERENCE INFORMHATION
SREF 7.8800 30. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .60
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U .Z$

LL

z

LLLL
Lt

LLJ .20
U
C-)
C
LL

0-J

X .s -

CD

LU ._lO_

LL

.05

-' 4 -12 -10 - - -

ANGL
OATA SET SYMO'L CCONFIGURATION DESCRIPT[Ir*
(87100)1 Q MSFC TWT 544 LAUNCH VEHICLE STUDIES
(871004) 3 MSFC TWT S44 LAUNCH VEHICLE STUDIES
(871007) O MSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
CORBINC PHIS XS ELEVTR REFERENCE INFORMATION

T101SI 0.000 75.000 0.000 0.000 SREF 7.8800 SQ. IN
TtOISI 0.000 90.000 0.000 0.000 LREF 2.0280 IN.
TOl1sl 0.000 135.000 0.000 0.000 BREF 4.4600 IN.

XNRP 3.3600 IN.
YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = 0 DEG)
, qw i t w : ! · _ _ _ _ _ w w ! i - J - r i ' w f w i ! g ! w ! ! ! 0

.~~~ . B_L - = 

.. _.~ _*r~ - · - I - · - · O2_ _ _ .O _2 4
'_z _, -1 -to - a - 0

OATA SET SYMBOL CONFIGURATIC'N DESCRIPTICN

(e71001) MC HSFC TWT 544 LAUNCH VEHICLE 
(871004) MSFC TWT 544 LAUNCH VEHICLE
(671007) HMSFC TWT 544 LAUNCH VEHICLE

TIO1 SI

T10151S

ACK. ALPHA. ,
CRBINC PHIS

0.000 75.000
0.000 90.000
0.000 135.000

)EGREES
Xs

.000
0.000
0 .000

ELEVTR
0.000
0.000
0.000

REFERENCE INFAHMATION
SREF ?.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POS]
.40

.30O

.20

.1s

.10

.05

.OC

ITION ON BASELINE HO TANK (ORBINC = 0 DEG)

f - - - -- - - - -- - -

4- -U

L - - ....

-14

DATA SET SYMD4L

(871007)
(B71007) c

-12 -10 - 8 - 6

CONFIGURATICO DESCRIPTICN
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

-4 - z

ANGLE OF ATTACt

T10151
T101 S
T0IS1

U

ELEVTR
0.000
O.0O
0.000

(, ALPHA. OEGREES
CRBINC PHIS XS
0.000 75.000 0.000
0.000 90.000 0.000
0.000 135.000 0.000

REFERENCE INFO(RHATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = 0 DEG)
.20 r

.1.6

.14

.12 

.10

.06

.06

.04

.02

.00

-. 02

-. 04

-. 06

-. 08

-14

DATA SET SYHE'

(871004)
(871007) 0

MACH

-12 -10

N CONFIGCURATIcON

-DE -I PT

DESCRIPTION
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
HSFC TWT 544 LAUNCH VEHICLE S

I
-4 -2 0

ANGLE OF ATTACK.
CR

TUDIES TIO1S1 0
TUDIES TlOISI 0
TUIDEs Ti0111 0

I
2

ALPHA. E
RBINC PHIS
D.000 75.000
O.000 90.000
.000 135.000

4

]EGREES

6 a

XS ELEVTR
0.000 0.000
0.000 0.000
0.000 0.000

10 12 14

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORRINC = 0 DEG)

.,0

.06

.06

.04

.02

.00

-. 02
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-. 00

-. 1
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w k :~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

t~~~~~~~ .-...

-t4

ANGL
OATA SET SyNRB4 CONFIGURATION DESCRIPTICN

(8?1oul) S HSFC TWT 544 LAUNCH VEHICLE STUDIES
(071004) HSFC TWT 544 LAUNCH VEHICLE STUDIES
(871007) 0 HSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK.
ciz

TIOlSi 0
T101SI 0

ALPHA. C
,BINC PHIS
3.000 75.000
O.000 90.000
.000 135.000

)EGREES
XS
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFORHATICON
SREF 7.8600 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = 0 DEG)
~ ll II! II IWl§ fie IlI IW -Wll liew I1 IeWE r T l{ f

-~ ~ ' et~ ' ' '

: - s-- !i

14

SYMCOL

-12 -10 - 8 - 6 - 4

' ANGLE
CCANFIGURATIC4 DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

- 2 0 2

OF ATTACK. ALPHA. C
C<RBINC PHIS

TIl SI 0 .000 75.000
TIOlSI 0.000 90D.00
T1OiS1 0.000 135.000

4 6

DEGREES
XS

.000
0.000
0.000

ELEVTR
.0.000
0.000
0.000

10

REFERENCE INFC'AMATION
SREF ?.8800 SQ. IN
LREF 2.0280 IN.
BREP 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2460 IN.
SCALE 0.0040 SCALE

MACH 1.20

.to

.1S

.14

.12

.10

.08

.06

.04

.02

.00

-. 02

-. 04

-. 06

-. 08

.10

DATA SET
(e71001)
(e71004)
(71U007)

14

EIL
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FECT: OF SRM RADIAL POSITION ON BASELI:NE HO TANK (ORBINC = 0 DEG)

I
2 0 2 4 6 8 10 12 14

ANGLE OF ATTACK. ALPHA. DEGREES
CCONFIGURATIGc DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

TOi SI
TiO1SI
TlO $0

COBINC
0.000
0.000
0.000

PHIS
75.000
90.000

135.000

XS
0.000
0.000
0.000

ELEVTflR
0.000
0.000
0.000

REFERENCE INFPRMATIOCN
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = 0 DEG)
0.T

OE,%0.6I

0.9

0.4

0.3

O.1

0.0

-0.1

-0.2

-0.4

-0. 5

-0.6

-0.7

-0.8

-0.9

-1.0
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-1.2
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.Z -/__
.Z A__ 

_Z 

.9

DATA SET SYMCCJL
(p71001 )'
(B71004 ) 
(87100T) O

.E .T .0

PITCHING
CrONFIGURATION DESCRIPTICN

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

TIOIl
T101'
T101I

*2 .1 .U -. 1o

MOMENT COEFFICIENT. CLM
CRBINC PHIS XS E

51 0.000 75.000 0.000
51 0.000 90.000 0.000
51 0.000 135.000 0.000

ELEVTR
0.000
0.000
0.000

-. 6

REFERENCE INFCOMATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = 0 DEG)
0.? 1 .1 111 ,-t- I F1I r1 I. . . . I. .I I I I I, ' I I ' ! 

SYMBOL CcJ4FIGURATICON DESCRIPTICfl
MSFC TWT 544 LAUNCH VEHICLE S
HSFC TWT 544 LAUNCH VEHICLE S

O HSFC TWT 544 LAUNCH VEHICLE S

PITCHING MOMENT COEFFICIENT. CLM
C4BINC PHIS XS E

STUDIES T01sI 0.000 75.000 0 .000o 
STUDIES T101 S1 0.000 90.000 0.000 
STUDIES TOi 51 0.000 135.000 0.000 

ELEVtR REFERENCE INFORMATION
0.000 SREF 7.8800 Qo. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.S00 IN.
YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .91
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OATA SET
(e71001 )
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORB

-0.7

-0.e

-0.9

-1.0

-1.1

-1.2

INC = O0 DEG)

~_. ./ 7r 
, t o~~~~~~~~~~
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_ C,/7.
, _ .,f __
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PITCHING MOMENT COEFFICIENT. CLM
CrIFIGURATICN DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

T101 SI

TO110ST10t Si

CRBINC
0.000
0.000
0.000

PHIS

75.000
90.000
135.000

XS
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFr4(ATtON

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = 0 DEG)
o.?

0.,

0o.s

0.4

z
U

z
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LL
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0.1
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DATA SET SYMHO"L

(I710042) 
(071007? 0
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.. .. .5 .4 .3

PITCHING

T101'

TI 01,

.2 .1 .0 -. 1 -.2

MOMENT COEFFICIENT. CLM
CRBINC PHIS XS ELEVTR

5S 0.000 75.000 0.000 0.000
5i 0.000 90.000 0.000 0.000
St 0.000 15s.000 0.000 O.000

-.3 _.4 _.5 _-.

REFERENCE INFOCARMATICN

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XmRP 3.3600 IN.
YHRP 0.0000 IN.
ZmRP 0.2460 IN.
SCALE 0.0040 SCALE

.8

CCNFIGURATION DESCRIPTION

HSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

MACH 4.96
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)
.I
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z
LLJ
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z
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I

O.-0U

.4
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.2

.1
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-. 1
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-. 4

-. 5

-14 -1

OATA SET SYMCBOL

(671002) 
( e7loO5) 

-s2 -O1 - 8 - 6 - 4

AMNiI F

CONFIGURATION OESCRIPTICIN
MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES

- 2 0 2 4 e

OF ATTACK, ALPHA, DEGREES
ORBINC PHIS XS E

TiO2S, -1.500 75.000 0.000
TOl SI -1.500 90.000 0.000
TiOISl -1.500 135.000 0.000 

ELEVTR
0.000
0.000
0.000

8 10 12 14

REFERENCE INFORMATION
5REF ?.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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J .4

- 3

z

U .2

-- 3

-'_z - sz -lo - 8 - 5 - 4 - 2

ANGLE OF A
OATA sET SYmrOL Cr~FIGURATION DESCRIPTION

IB71002) Q HsFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI
(B710o5) MSFC 7WT 544 LAUNCH VEHICLE STUDIES TIOIS1
(871005) O HSFC TWT 544 LAUNCH VEHICLE STUDIES T101SI

CD -

z 1 1 1
-I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _F 

Li*3T4HC5 WIUAIC ECITC

TTACK. ALPHA, DEGREES
ORBINC PHIS XS
-1.500 75.000 0.000
-1 .500 90.000 0.000
-1.500 135.000 0.000

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.8800 SO. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XNRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)
o . I .9 I I i - , IJ I i- J i I g · , l i ' I i ! · i t I
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.S
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-.5

-.614-4
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I
-12 -10

I
- a

I
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ANGLE
DATA SET SYNC'X CCONFIGURRATICI DESCRIPTI".4
(871002) HSFC TWT 544 LAUNCH VEHICLE STUDIES

871tOUS) f DATA NOT AVAILABLE FOR ALL CONDITIONS
I871008) t DATA NOT AVAILABLE FOR ALL CCONDITIOCNS

I

1
-2 0 2 4

OF ATTACK, ALPHA, DEGREES
CRBINC PHIS XS

TIOI 1 -1.500 75.000 0.000
-1.500 90.000 O.00
-1.500 135.000 0.000

6 a to

ELEVTR
0.000
0.000
0.000

12

REFERENCE INFORMATION
SREF T.8000 $0. IN
LREF 2.0280 IN.
BREF 4,4600 IN.
XNRP 3.3600 IN.
YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.10 
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (OfRRINC = -1.5 nFGI
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ANGLE
DATA SET SYMHeC" CC.NFIGURATION DESCRIPTION
(871002) NSC TWT 544 LAUNCH VEHICLE STUDIES
(e71005) 1 MSFC TWT 544 LAUNCH VEHICLE STUDIES
(671008) 0 HSFC TWT 544 LAUNCH VEHICLE STUDIES

OF ATTACK. ALPHA. DEGREES
CSrINC PHIS XS

TIO11S -1.500 75.000 0.000
TIOISI - .500 90.000 0.000
TtoSt1 -1.500 135.000 0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFORHATION

SREF 7.8800 S0. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YHRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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HO TANK (ORBINC = -1.5 DEG)

ANGLE OF ATTACK. ALPHA. DEGREES
SYClrA CCONFICURlATION DESCRIPTION CRIBINC PHIS XS

Q M3FC TWT 544 LAUNCH VEHICLE STUDIES T101SI -1.50o T5.000 0.000
DATA NrOT AVAILABLE FVr. ALL CCO4DITIONS -1.500 .90.000 0.000

O DATA NOT AVAILABLE FrOR ALL CONDITIONS -1.500 135.000 0.000

ELEVTR

0.000
0.000
0.000

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)

I
-12 -10 - 8 - 6 -4ANGLE

ANGLE
SYMHCoC CcrIFIGURATIZJ 0ESCRIPTKICA

MSFC TWT 544 LAUNCH VEHICLE STUDIES
SFC TWT 544 LAUNCH VEHICLE STUDIES

O MSFC TWT 544 LAUNCH VEHICLE STUDIES

- 2 0 2 4

OF ATTACK. ALPHA. DEGREES
cRBINC PHIS XS

TIOS1 -1. 500 75.000 0.000
TI01 1 -1.500 90.000 0.000
T10131 -1.500 135.000 0.000

6

ELEVTR
0.000
0.000
0.000

S O0 12 14

REFERENCE INFCORMATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)
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ANGLE
syMHC'C CTrI[GUR.ATI1[ DESCRIPTICr-

MSFC TWT 544 LAUNCH VEHICLE STUDIESR MSFC TWT 544 LAUNCH VEHICLE STUOIES
O MSFC TWT 544 LAUNCH VEHICLE STUDIES

I
- 2 0 2 4 4

OF ATTACK. ALPHA, DEGREES
CORBINC PHIS XS

T1I1O 1 -1.500 75.000 0.000
TIOIS1 -1.500 90.000 0.000
T1iOl1 -1 .500 135.000 0.000

ELEVTR
0.000
0.000
0.000

I 8 10 12 14

REFERENCE INFGRMATION

SREF 7.8800 SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97

.6 I

.6

.7

.6

.5

z
_J

U

ii.
LL

C)

Zz
Li

0

I

I-

,--

.4

.3

.2

.1

.0

-.1

-. 2

-. 3

-. 4

-. 5

-. 61-
-14

OATA SET
(B7t002)
(871005)
(810U08)

PAGE 277



EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)
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ANGLI
DATA st T SYMOC C4NFIGURATICJN DESCRIPTICA
(071?OU! M HFC TWT 544 LAUNCH VEHICLE STUDIES
(e7t100) L MSFC TWT 544 LAUNCH VEHICLE STUDIES
(8?1000f 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. OEGREES
CABINC PHIS XS

TIO1SI -1.500 75.000 0.000
TIO1SI -1.500 90.000 0.000
T1,OISI -1.500 135.000 0.000

ELEVTR REFERENCE INFORHMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHMRP 0.2480 IN.
SCALE 0.0040 SCALE
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA 5ET SYMOHC CI#[FIGURATI'JN DESCRIPTICJI CeRBINC PHIS XS ELEVTR REFERENCE INFORMATION

(e71002) n HMSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI -1.500 75.000 0.000 0.000 . SREF 7.eoo So. IN
IB71005) MHSFC TVT 544 LAUNCH VEHICLE STUDIES TIISI -1.500 90.000 0.000 0.000 LREF 2.0280 IN.
(B7100lo ) HSFC TWT 544 LAUNCH VEHICLE STUDIES T101SI -1.500 135.000 0.000 0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALt
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EFFECT OF SRM RADIAL POS
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ANGLE OF ATTACK.

DATA SET SyH:'CL

(C 7?IOU 5)
(C7100) 0

CCRIFIGURATI.C* DESCRIPTIC[J

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSrC TWT 544 LAUNCH VEHICLE STUDIES
MHFC TWT 544 LAUNCH VEHICLE STUDIES

TI1 SI
TI O1 Si
TICO St

0 2 4
i

6 a
I

10 12 14

ALPHA. DEGREES
CIBINC

-1.500
-1.500
-1.500

PHIS
75.000
90.000

135 .000

XS
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INrsCMATION
SREF 7.8600 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XmRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)
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ANGLE OF ATTACK. ALPHA. DEGREES
SYMHCOL CCNFIGURATIONX DESCRIPTIC[4

MSFC TWT 544 LAUNCH VEHICLE STUDIESR MSFC TWT 544 LAUNCH VEHICLE STUDIES
O MSFC TWT 544 LAUNCH VEHICLE STUDIES

TIC0 Si
T101S1
T101 SI

ORBINC PHIS
-1.500 75.000
-1.500 90.000
-1.500 135.000

XS
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFOreMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO T
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBC- CrAJFIGURATI*t DESCRIPTION ?RBINC PHIS Xs ELEVTR REFERENCE INFORMATION

(871002) MSFC TWT 544 LAUNCH VEHICLE STUDIES TlO5[S -1.500 75.000 0000. 0.000 SREF 7.800 SQ. IN
(871Oo5) DATA -.T AVAILABLE FGA ALL CrI'DITIONS -1.500 90.000 0.000 0.000 LEF 2.020 IN.
(871008) ODATA NiT AVAILABLE FC4R ALL CCJDtTtrC*IS -1.500 135.000 0.000 0.000 REF 4.4600 IN.

IL~

Amlr 4o ~U~ in
YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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SYMES.OL CrI[FIGURATIC*4 DESCRIPTICON
MSFC TWT 544 LAUNCH VEHICLE S5R MSFC TWT 544 LAUNCH VEHICLE S

O MStC TWT 544 LAUNCH VEHICLE S

- 4 -2 0 2 4 6

ANGLE OF ATTACK. ALPHA. DEGREES
CIRBINC PHIS XS ELEVTR

iTUDIES T10151 -1.500 75.000 0.000 0.000
STUDIES TOJlS1 -1.500 90.000 0.000 0.000
STUDIES Tit01S -1.500 135.000 0.000 0.000

REFERENCE INFCRMATION
SREF 7.8800 SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK ([ORBINC = -1.5 DEG)
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DATA SET SYMCCL
(871002) n
(67100uos) 
(871006 ) O

ANGLE OF ATTACK.
COcNFIGURATIONC OESCRIPTICN CI'E

MSFC TWT 544 LAUNCH VEHICLE STUOIES TIOISI -1
OATA NOT AVAILABLE FCA' ALL CC410ITICNS -1
DATA NOT AVAILABLE MFC. ALL CCONDTIOC4NS -1

ALPHA. [
BINC PHIS
.500 75.000
.500 90.000
.500 135.000

)EGREES
XS
0.000
0.000
0.000

ELEVTR

0.000
0.000
0 .000

REFERENCE INFtCMATION
SREF 7.8800 S0. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2460 IN.
SCALE 0.0040 SCALE
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EFFFFCT nF qRM RAnlAI POSITIOflN AI RAOFI INF Hf TANK (ORBINC
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ANGLE

OATA SET SYHCeFA Cc"NFIGURATICN. DESCRIPTIC"J

(8710u2 ) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(B71005) R MSFC TWT 544 LAUNCH VEHICLE STUDIES

(B71008) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES

OF ATTACK. ALPHA. C
CR8INC PHIS

Tl01 Si -1.500 75.000
T1O SI -1.500 90.000
T10151 -1.500 135.000

)EGREES
XS
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFORMATION

SREF 7.88oo00 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
yMRP 0.0000 IN.
ZMRP 0.2400 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)
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DATA SET SYf4CJL CC4FrIG[CURATIN DESCRIPTIIJN
(B71U02) n MSFC TWT 544 LAUNCH VEHICLE STUDIES
I(71005) M MSFC TWT 544 LAUNCH VEHICLE STUDIES
(8e71006) O NSFC TWT 544 LAUNCH VEHICLE STUDIES

4 - 2 0

E OF ATTACK.
CfI

; lol st -
T101 51 -1
i Ti01 51 -1TIOI SI -1

ALPHA. C
RBINC PHIS
L.500 75.000
L.500 90.000
.500 135.000
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ELEVTR
0.000
0.000
0.000

)EGREES
Xs
0.000
0.000
0.000

REFERENCE INF4MHATION

SREF T.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZNRP 0.Z480 IN.
SCALE 0.0040 SCALE
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DAT4 SET SYMHBC CCNFIGURATIM* DESCRIPTICM
B7100z) n HSFC TUT 544 LAUNCH VEHICLE STUDIES

O) FC TWT 544 LAUNCH VEHICLE STUOIES
(B71008) .O MSFC TWT 544 LAUNCH VEHICLE STUDIES

4 - 2 0 Z 4 * a 10 12 14

E OF ATTACK. ALPHA. DEGREES
ORBINC PHIS XS ELEVTR REFERENCE INFC4HMATION

T101SI -1.500 75.000 0.000 0.000 SREF 7.8800 So. IN
TtO101 -1.500 90.000 0.000 0.000 LREF 2.0280 IN.
T10151 -1.500 135.000 0.000 0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 nFGI
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DATA SET SYHMCjL
(B71Ut2) Q
(07/,005)
(r71008 ) 0

&d~ -in G A -.. .-... A

ANGL
CCFnICGURATIcJN DESCRIPTICN/

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

I
0

E OF ATTACK.

TiOtSi -1
T101 S1 -1
i TI4SI -1

a

ALPHA. t
QBINC PHIS
t.500 75.000
.500 90.000
.500 135.000

]EGREES
XS
0.000
0.000
0.000

6

ELEVTR
0.000
0.000
0.000

8 10 12 14

REFERENCE INFCHNATION

SREF 7.8800 Sq. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
·YoRP 0.0000 IN.

'ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK ([ORBINC = -1.5 DEG]
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CrIFIcGURATI'JN DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE STUDIES
M3FC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

ELEVTR
0.000
0.000
0.000

REFERENCE INFM~HATION
SREF 7.8800 S0. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNMRP 3.3600 IN.
YMRP 0,0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

-2 0 2 4

OF ATTACK. ALPHA. DEGREES
CRBINC PHIS XS

TlOS1 -1.500 75.000 0.000
T1iOlS1 -1.500 90.000 0.000
TIlOSl -1.500 135.000 0.000

PAGE 289

. 0

.,55

o50

.45

u

Lo

u

LL
LL

Ld

C.)

LL

-J

.40

.35

.30

.25

.20

.15

.10

.05

.00 4
-14

DATA SET
(e71002)
(071005)
(871008)

SyHDC'.

6 8 10 12 144

MACH



EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)
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DATA SET SYHUC4L

( 7100)2 )
( 73.o06 ) 0

CriFrIGURATICN 0ESCRIPTION
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE 'STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

OF ATTACK. ALPHA. DEGREES
ORBINC PHIS XS

TrOtSt -1t o5 .000 0.000
TtO St -1. 500 90.000 0.000
T1OCSi -1.500 135.000 0.000

ELEVTR REFERENCE INFOCRATION
.000 SREF 7.8800 SQ. 1N

0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3S600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK ([ORBINC = -1.5
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DATA SET SYMCbcL
(871002) R
(87%00)s
(B71008) O

CO4FIGURATI;JNI DESCRIPTIC.4
MSFC TWT 544 LAUNCH VEHICLE S
OATA NOT AVAtLABLE FCCX ALL CO(
DATA N'T AVAILABLE FC"O ALL CCO

-4 -2 0 2

ANGLE OF ATTACK. ALPHA. C
ORBINC PHIS

OTUDES TlISI1 -1.500 75.000
NDIT I CNS -1.500 90 .O00
jNDIT!CGNS -1.500 t35.000

4
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0.000
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6 a

ELEVTR
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0.000

to 2it 14

REFERENCE INFORMATION
SREF 7.800 SQ. IN
LREF 2.0280 IN.
OREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP o.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.10

<

z
LL

LL
Lt
LLJ

C)

Li:

X

1 I
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.o5

.so

.45

.40

I-
z

LL

u
o .s35__
L'

LL)

LL

.J

- .20
X

.15

.10

.05

.00 

OATA SET SyMierA

(B71005 ) 
(871008 )

ANGLE OF ATTACK. ALPHA. DEGREES
CC'rlFCiGURATICia DESCltPTICM- CRBINC PHIS XS

MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI -1.500 75.000 0.000
HSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI -1.500 90.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOS11 -1.500 135.000 0.000

ELEVTR REFERENCE INFORMHATION
0.000 SREF 7.8800 S0. IN
0.000 LREF 2.0280 IN.
0.000 .BREF 4.4600 IN.

XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20 PAGE 292



EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)
.6 o

.50

.4S

.45

()

LL

LL

Ld
Q

0
LL

XI-.

.40

.30

.25

.20

.o5

.°0

.05

.0014
-14

DATA SET SYMCC-
(8710z ) 

(071006 O(87100')) C>

I I I I I J- I I

-12 -10 - 8 -4 - 2

ANGLE OF ATTACI

o 2

K. ALPHA. C
CRBINC PHIS
-1.500 75.000
-1.500 90.000
-1.500 135.000

4

DEGREES
xs

0.000oo
o.oo000
0.000

6 8 10 12 14

ELEVTR
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

I

COC4FIGURATI"-N DESCRIPTION
MSFC TWT 544 LAUNCH VEHICLE STUDIES T10151
DATA PrjT AVAILABLE FORi ALL CCtIOITICrJS
DATA NOT AVAILABLE Fr'C ALL CC-DOITIcjNS

MACH 1.30

,'~ .i ,,1 .l ,,l ,_1 _I __I __; _.l _.. __;l ;_I ;__..___...-t- l

__ _ _ _ __ ~~~~~~a_.__.__o :
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__ _ _ -- .- ._ ___ _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.
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EFFECT OF SRM RADIAL POS1
.60

.55

.45

40

.35

.20

.15

.10

.05

.00

TION ON BASELINE HO TANK (ORBINC = -1.5 DEG)
·wnr . , * , -! . , ! . !w i w iTTs i5^rr i' ! -i 1| .~ .! '1 -i ---T- -'- -t---'

j .__ _ _ 0 _ 

-14 -%2 -t0 - 8 - 6 - 4 -- 2 0 2Z, 4 6 S tO i2 114

OATA SET SyMCcL
¢B71U02)
¢B71OUS)

?oo7100) O

CNIFIGURATION DESCRIPTION
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
NSFC TWT 544 LAUNCH VEHICLE S

ANGLE OF ATTACK.
CAr

ITUOIES TIC St -1
!TUDIES TIC11Si -1
TU [IES T11iSt -1

ALPHA, .
RBINC PHIS
.500 75.000
.500 90.000
.500 135.000

)EGREES
XS
0.000
0.000
0.000

ELEVTR
0.000
0.000
0. 000

REFERENCE INFCOMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.45

I
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK ([ORBINC = -1.5 DEG)

.
-10 I1 I I

- 6 - 4

ANGLE
CcJFIGURATICJN DESCRIPTICN

MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

- 2 0 2 4 6

OF ATTACK. ALPHA, DEGREES

TI OI SI
TtOlSI
TO1 SI

CRTBINC PHIS
-1.500 75.000
-1.500 90.000
-1.500 135.000

XS
0.000
O.OO0
0.000

ELEVTR
0.000
0.000
0.000

O10 12

REFERENCE ICNFCRMATION

SREF 7.8000 SQ. IN
LREF 2.0260 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97

.s5

.50

.45

.40

.35

.30

.25

.20

.15

.10

.05

.0o L-
14 -12

SY MC',L

o

DATA sr T
(7100;' )

(C7100O, 
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EFFECT OF SRM RADIAL POSIT-ION ON BASELINE HO" TANK (ORBINC - 1.5 DEG)
: 1 ' ' , , , . f ., .' . m . E % i0 i i .' m . ~ * m . m . m d * '.i m' ; . . W i' - , , I

.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .

_~~~~.. ....... _!__ 

-Z4 - 2 -- Z - - 8 - -6 - 4 - 2 0 Z 4 6 8 1 2 1

DATA SET SYMHC3.
C071002) 

(0710051 

ANGLE OF ATTACK, ALPHA. DEGREES
Cc"FIGURATI"'J DESCRIPTIC.. CORBINC PHIS XS

NMrFC TWT 544 LAUNCH VEHICLE STUDIES T101S1 -1.500 75.000 0.000
HSFC TWT 544 LAUNCH VEHICLE STUDIES TloIS1 -1.500 90.000 0.000
HSFC TWT 544 LAUNCH VEHICLE STUDIES TIj1SI -1.500 135.000 0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFC4-MATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48

.s5

.50

.45

WLLJ

LL
LLI

LLI

LL
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X
.C

.40

.35
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.20
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--

PAGE 296

, I



ITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMUC.L CCNFIGURATION DESCRIPTION CrOINC PHIS XS

71002} ) MSFC TWT 544 LAUNCH VEHICLE STUDIES T10151 -1.500 75.000 0.000
8(71005) MNSFC TWT 544 LAUNCH VEHICLE STUDIES TlrItS -1.500 90.000 0.000

(8e7100) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES T10151 -1.500 135.000 0.000

ELEVTR REFERENCE INFCOHATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96 PAGE 297



EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)
.40

.25

.20

.15

.10

.05

.i f ifr r ~ - -r - - I i w . i I ' W ! W ! _ E . _ l _ i _ _ 'w 

, ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~..

o00 L
-14

OATA SET SYMOCOL.

¢871002) 

I871008 )(871008) .0

-12 -10 8 - 6

CcNFIGURATION DESCRIPTIOrJ
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
NSFC TWT 544 LAUNCH VEHICLE STUDIES

-4 -2 0 2 4

ANGLE OF ATTACK. ALPHA, DEGREES

TIOISI
T101Sl
T101S1

CRBINC

-1. 500
-1.500
-1.500

PHIS
75.000
90.000

135.000

XS
0.000
0.000
0.000

ELEVTR
0.000
O.O000
0.000

8 10 12 14

REFERENCE INFCORMATION
SREF 7.8800 SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 5.3500 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .61

.
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)
.40 F' - T · i ·I , 1 r, I . . .iT I I . . i 1. I I I - I i I I I II i i T I I F - I- -1j

.35

.25

.20

.15

.05

-oo.L
-14 -10 - 8 -6 -4 -2 0 2 I6 10 12

ANGLE OF ATTACK. ALPHA. DEGREES
CANFIGrURATIcn OESCRIPTICN

MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

TI01$1
TlCl SI
Tl$lS1

CABINC
-1. 500
-1.500
-1.500

PHIS
75.000
90.000

135.000

XS
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFrMHATION
SREF 7.8800o SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XmRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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OATA SET SYHUCL
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK [ORBINC = -1.5 DEG)
. , , , , , . . i i . . , r .- V T -- T T-Y-r

14 -12

~~~~~~~~- - - -- - -

1r 14

-- --------- --~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~'

-10 - -6 -4

ANGLE OF ATTACM
C"NkF IGURATI N4 DESCRIPTICON

NS4FC TWT 544 LAUNCH VEHICLE STUDIES TOIS!
DATA NOT AVAILACLE FOR4 ALL CCODITIONS
OATA NOT AVAILACLE FOR ALL CONDITION5

K, ALPHA. C
CR.IRNC PH1S
-1.500 75.000
-1 .500 90 .000
-1. 00 135.000

3EGREES
xs

0.000
0.000

6

ELEVTR
0.000
0.000
0.000

REFERENCE INFC4SMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3,3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.o 10

LL

Z

UJ
z
LL

U-

c-i

LL

J

>
o

m
LU

LOO

o30

.25

.20

.15

.10

.05

SY MCC4UAYA sCT
{C7100. )
(EC71005 1

I I .

--II0 8 10 t4- 2 0
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)
.40

.S5

.30

.25

.20

.15

t.10

.05

.00 L 
-14

DATA SFT St4lrCA

(0710085) R
(D 71o1 ) 0

-12 -10 - a8 S

ANGLI
CC*NF IGURATIr-,N DESCRIPTICOI

MHSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES

4 - 2 O

E OF ATTACK.

T101i S -1
TICISI -1
TI1OSI -1

2

ALPHA. [
BINC PHIS
.500 ?5.000
.500 90.000
.500 135.000

4

DEGREES
xS

0o.oo000
0.000
0.000

6

ELEVTR
0.000
0.000
O.000

a 10 12 14

REFERENCE INFCr.MATION
SREF ?.8800 50. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POS
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-14

DOAA SET SYNrMI.,

(BlOu5 ) 
(~lQ B ~'08 

-12 -l0 -8 - 4 -

ANGLE OF ATTACI
CNJFItGURATICJ4 DESCRIPTICON

MrFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI
DATA NOT AVAILABLE FCO4 ALL CrCJOITIC.NS
DATA NOT AVAILABLE FCOR ALL CC.RDtTICN5

K. ALPHA. C
CRiBINC PHIS

-1 .50 75.000
-1.500 90.000
-1.500 135.000

4 E lu c REES

DEGREES
XS
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCL INFcrHMATION
SREF 7.88as SQ. IN
LfEF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.30

ITION ON BASELINE HO TANK [ORBINC = -1.5 DEG)

Li

L)-

L.

cl)

Li

Lii

0)
LL
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)
.40

.35

LL

Li

z
uJ

LL
Lh

LulU

C)

L.L

-J

Ld

C)
LL.

.30

.25

.20

.15

.10

.05

.00
-14

DATA SET SYMC.L

(07100 5) 
(071U005 ) a

-10 8 - 6

ANGL E
Cc',FIGURATI'.N DESCRIPTIC'O4

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MHFC TWT 544 LAUNCH VEHICLE STUDIES

-4 -2 0 2 4 6 8 10 12

OF ATTACK, ALPHA. DEGREES

TIO1S1
TI 151
TlOi Si

CBtINC PHIS
-1.500 75.000
-1.500 90.000
-1.500 135.000

XS
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFO4MATIOC
SREF t.8800 So. IN
LREF 2.0280 IN.
SREF z 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.45
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC ' -1.5 DEG)
.40 ¶

.30

.25

.20

.15

.10

L -
-14

OATA SET 'MHOCL

;13 1005) 
(0710001 ) l

-12
I

-10 - 8 - 6

CC'NFIGURATICG4 OESCRIPTIt'4
hSFC TWT 544 LAUNCH VEHICLE $
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

I
-4 -2 0 2 4

ANGLE OF ATTACK. ALPHA. DEGREES
cRBINC PHIS XS

STUDIES TIOISI -1.500 75.000 0.000
STUDIES Tl01SI -1.500 90.000 0.000
STUDIES TIc01SI -1.500 135.000 0.000

L6 8

ELEVIR
0.000
0.000
0.000

10 12 14

REFERENCE INtr'iHATItc
SREF 7.8800 0Q. IN
LREF 2.0280 IN.
OREF 4.4600 IN.
XHRP 3.3600 IN.
YNMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97
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z
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OATA SET SYMBOL
(071002) 

(?71008) I0

ANGLE OF ATTACK. ALPHA, DEGREES
C''4FIGURATICRN DESCRIPTICt4 CRBINC PHIS XS

HmFC TWT 544 LAUNCH VEHICLE STUDIES TIO1S1 -1.500 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES TICOlS1 -1.500 90.000 0.000
HSFC TWT 544 LAUNCH VEHICLE STUDIES TI.OISi -1.500 135.000 0.000

ELEVTR REFERENCE INrNRHATlltN
0.000 SREF 7.8800 5S. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
yMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 305MACH 3.48



EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)

: ... ,.. .. : _

......- _ . . . ._

-1 -. _ _ _- . -_ _ _ _ _ 46G~01 ,

ANGLE OF ATTACK. ALPHA. DEGREES
CGBINC PHIS )S

TUOIES TIOIS I -1.500 75.000 0.000
TUDIES TIOl SI -1.500 90.000 0.000
TUOIES TtO1SI -1.500 155.000 0.000

ELEVTR
O.000
0.000
0.000

REFERENCE INFORMHATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96

.40

LL

U

Li
z

Li)

LL

LiULi,

LL

-

><

>-

C)

LIJ
QL

LL

.25

.15

.90

.00

OATA SET S
(t71002)
¢071005)
071008\

7HO

o

CC*lFIGURATICO DESCRIPTICN
Ms5r TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
HSrC TWT 544 LAUNCH VEHICLE S
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U .10

z
Lid .08

(.)

Lt .06

LU

L' .04

u

E: .02
LL

-J.04

- .06

-14

OATA SET SYMCOL

(871002)

(B71005) 
( e?10L] ) O

CCINFIGUlATICJ DESCRIPTICtJ

MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

- 4 - 2 0 2 4

ANGLE OF ATTACK. ALPHA. DEGREES
CRBINC PHIS XS

STUDIES TIOI S -1.500 75.000 0.000
STUDIES TIOI SI -1 .00 90.000 0.000
STUDIES TIOISi -1.SOO 135.000 0.000

ELEVTR REFERENCE INFCRMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP .O0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .61

-------
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FFFFCT OF SRM RAnlAI POSITInN ON RASFI INF HNOl TANK IRRIrNC = -1._ nlFrl
*.,q W * Vl ~1811* "'V w! l ; VI I VIA VW V11 ·* l I IV I ,· ·· v \Lb~.V I* leb -ji.. qLVJ

14 -12 - 10 .. 0 4 0 12 

Cr'.JFICUriATICJ DOESCRIPTION
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWIT 44 LAUNlCH VEHICLE

ANGLE

STUDIES
STUDIES
STUD I ES

OF ATTACK.

T10S1S -RE

ALPHA. C
BINC PHIS
.500 75.000
.500 90.000
.500 135.000

)EGREES
xS
0. 00
0 .000
0.000

ELEVTR
0.000
O.000
0.000

REFERENCE INFC'ACMATION
SREF 7.s800 SQ. IN
LREF 2.oeo0280 IN.
OREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .90

.20

.18

.*1

.14

.12

Oi
C)

I-
z
L~J

u

U

L I

o
LL

O-

cn

.10

.00

.04

.02

.00

-. 02

- .04

-. 06- .06

-. o00

-. 10

DATA SET
( 71002
(7o100 I
(07100 

Y MCOrAT SY

I
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)

.. . .........................

4 -2 2 4 6 10 12 14

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMPCC CCNF'IGURATIC'N DESCRIPTIC"
(71&002) M ISFC TWT 544 LAUNCH VEHICLE STUDIES TOICSI
(B71005) ZS DATA Nt-T AVAILABLE FCCf ALL C.JDITIGCNS
(e71D00) 0 DATA rjOT AVAILABLE FC.R ALL CC.DITICONS

CRfBINC PHIS
-1.500 75.000
-1.500 90.000
-1.500 135.000

XS
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INF'RCAATIcN
SREF 7.8SO0 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP O.000 IN.
ZMRP 0.24860 IN.
SCALE 0.0040 SCALE

MACH 1.10

,tO

.16

.16

.14

.12

.10

.08

.OG

.04

.00

- .02
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EFFECT OF SRM RADIAL POSI
.aO

,16

.14

.12

-.10 
-14

TION ON BASELINE HO TANK (ORBINC = -1,5 DEG)

_-- -I ....
~~~~~~~~~~~~~~~~~~~~~~~~~~. .-

....... ~~~~-. ___ .............___

I
-12 -10 - - - 4 -2 2 4

ANGLE OF ATTACK. ALPHA. DEGREES
G a 10 12 14

DATA SET SYMOHC. CCJ4FIGURATC,,N DESCRIPTIrC
(B71002) 0 HMFC TWT 544 LAUNCH VEHICLE STUDIES
(871005) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(e71008) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES

T10151
T10151
T101 51

ORBINC PHIS
-1.500 75.000
-1.500 90.000
-1.500 135.000

XS ELEVTR REFERENCE INFCCMATI',N
0.000 0.000 SREF 7.8800 Sq. IN
0.000 0.000 LREF 2.0280 IN.
0.000 0.000 BR3EF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2460 IN.
SCALE 0.0040 SCALE

MACH 1.20
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)
.20 I- t i f W w I w I _ s -- 1 ~ TT-' r--- r-

.16

.14

.12

.10

.08

.06

.04

.00

- .02

- .04

- .06

-. 08

-. 10 LI_
-14

IOATA SET SYMHOL
(071002) 

071008) 0

-12 -10 - 8 - 6

~~~~~~~~~~~~~~~~. ..... _

= ===== == == = =~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-4 -2

ANGIL nF ATTACr

CcrtFIGURATIJN DESCRIPTIC'I

HSrC TWT 544 LAUNCH VEHICLE STUDIES T101SI
DATA NOT AVAILADLE FCr"_ ALL CONODITIONS
DATA NOT AVAILADLE FGrC ALL CONDITIONS

o 2

K. ALPHA. C
CoBINC PHIS

-1.500 75.000
-1.500 90.000
-1.500 135.000

4

DEGREES
XS

o.ooo0
O .Oo
O.000

ELEVTR
0.000
0.000
0.000

8 10 12 14

REFERENCE INFcRHATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.30

.1t

.t

% II t'
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)
.20

.16e

.16

.14

.12

.08

.04

.02

-. 02

-. 06

-. 08

.1I

L · , III r III ' - - - - r.

2

r ..... _ _

3 - -

3~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

... -· a f $ A2 14

4~~ ~~ _ _ .~ a_ _ _ _ _ _ _ __,,

-14

DATA SET SYMBOL
(C7100) 2

(071008) O

-12

CcriFI-GURATICN DESCRIPTICO4
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE

ANGLE OF ATTACt

T101 Si

TICO S1Tir0l SI

STUDIES
TUO I ES

STUDI ES

P a

K. ALPHA. C
R81BNC PHIS

-1.500 75.000
-1.500 90.000
-1.500 135.000

DEGREES
XS
0.000
0.000

ELEVTR
0 .000
0.000
0.000

REFERE£NCE INFrXCMATON
SREF 7.6800 SQ. IN
LREF 2.02e0 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.00oo IN.
ZRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.45

a V a ......
9- bv-tO
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)
.ao0 

.16

.16

.t4

.12

cn

U

z
w

o
LL
LL
Ld

u

o

IL

LL

.10

.08

.04

.00

- .02

- .04

-. 06

- .08

-. 10 L
-14

DATA SET SYM'crX
(871002 ) 

e871005 ) 
(071000) 0

-12 -10 - 8 - 6 - 4

ANGLE
CrF JrIGURATIC* DESCRIPTtC"44

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

- 2 a 2 4

OF ATTACK. ALPHA, DEGREES

TIO151I
TIOl 1S
TI 0151

C4RBINC PHIS
-1.500 75.000
-1.500 90.000
-1.500 135.000

XS
0.000
0.000
0.000

6

ELEVTR
0.000
0.000
0.000

B 10

REFERENCE INFORMATION

SREF 7.6800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.5600 IN.
YMRP 0.0000 IN.
ZHMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97

14
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)
. . . . . I ' w .- i t- I i' *' ! I * . I g .' , t i * * * . " 

~~~~~~~~~. ... _...._ _ . I . ,

L~~~~ ,

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.I_

-10
-I

- 8 -6
.

- 4
I

-2 O
I
2

ANGLE OF ATTACK. ALPHA.
DATA SET SYMD'L
(871002 )
(B71005) 0
(1371008) 0

CrCNFIGURATC*4 DESCRIPTIrM4
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES

T01S1
T%1151

CORINC
-1 .500
-1. 500
-1. 500

PHIS
75.000
90.000

135.000

4 6 8 10 12 :4

DEGREES
XS
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INCFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
2MRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48

o20

.o6

.so

.14

.12

.10

.08

.06

.04

.00

- .02

-. DO

-. o00

1-. 10 
-14 -12
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)
.20 I

.rs

.16
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.00
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. [ 

- - - - :~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~'

- - - --~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.
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^ b b X c z n S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ l £ :~~~~~~~~~~~~~~

-14

DATA SET SYMCOL
(D71002)
(C71005)

a71TOOG ) 0

-12 -10 - 8 - 6

CrcJF IGURATICkI OESCRIPTIC'J
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
M5FC TWT 544 LAUNCH VEHICLE S

- 4 -2

ANGLE OF ATTACI

TUDIEs TiiSl
TUDIES TIC1S1
TUDIES T101iS

I
0 2 4

K. ALPHA. DEGREES
CRBINC PHIS XS
-1.500 75.000 0.000
-1.500 90.000 0.000
-1.500 135.000 0.000

6

ELEVTR
0.000
0.000
0.000

8 10 12 14

REFERENCE INFr.RMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)

_ _ -~~~~~ ~~~~. , , _

_ 1' iio' 

,-. o _ __P_

_ _ _____

CrA4FIGURATtGc4 DESCRIPTIC4
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
HFrC TWT 544 LAUNCH VEHICLE

.4 .3

PITCHING

STUOIES TO11
STUDIES T101
STUDIES TIG1

.2 .1 .0 -.1

MOMENT COEFFICIENT, CI
.ROAINC PHIS Xs

Si -1.500 ?5.000 0.000
51 -1.500 90.000 0.000
51 -1.500 135.000 0.000

-. 2

LM
ELEVTR
0.000
0.000
0.000

-. 3 -.4 -.5 -.6

REFERENCE tNF'WCMATtIN
SREF 7.8800 sQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMnP 0.0000 IN.
ZMRP 0.240o IN.
SCALE 0.0040 SCALE

MACH .61

0o.

o0.

0.5

0i4

0.3

0.2

0.1

0.0

-0.1

-0.2

-0.s

-0.4

-0.5

-0.6

z
tL

uLL

LI

LI
L )
C-,

c)

)

C)

LL

-0.7

-0.8

-0.9

-1.0

-1.1

I
.8 .7

-1 .2 -
.9

04TA S1T SYHLrA.

( c71o00 ) ¢0e7tooe) O

T
.6 .5
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK [ORB

0.0

-0.1

-0.2

-0.3

-0.4

-0.5

-0 .6

-0.7

-0.8

-0.9

-1.0

-1.1

-1.2

. l tvl . r~ ~l' I, , X T I . f g lB|wl II f i , w w t'l ulv T ,, T ,, , I ,il ~-T- m'i T-T r

:~ _

, . _ _ fA _ _ _ . _ _ _.~Wl.,. I 

; __e< _ _,.. 

i j , Hi . ____~~~~~~

,~~~~~~~~~~~~~~ .....................

.5

SYMOr'L CCNrIGGURATION DESCRIPTION
MSFC TWT 544 LAUNCH VEHICLE S
H MSFC TWT 544 LAUNCH VEHICLE S

O MSFC TWT 544 LAUNCH VEHICLE S

PITCHING MOMENT COEFFICIENT. CLM
ORBINC PHIS XS ELEVTR

STUDIES T1O151 -1.500 75.000 0.000 0.00o
STUD IES Tl1lS1 -1.500 90.000 0.000 0.000
STUDIES T10IS1 -1.500 135.000 0.000 0.000

REFERENCE INFOCRMATI:N

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
OREF 4.4600 IN.
XNRP 3.3600 IN.
YMRP 0.0000 I N.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 317

0.r

0.5

0.4

0.3

0.2

INC = -1.5 DEG)

.9

OATA SET
( e71002 )
(071O5 )
(071008)

a^

9 .e .e .

MACH .90

I -'r I



O.?

0.S

0.S

0.4

Z

U

U-
LL

LI -0.6

< -0.5

-0.9

. .8 .7 6 .5 .4 .-

-0.8

-0.9

-1.0

.9 .8 .7 .6 .5 .4 .&

PITCHING V
DATA SET SYMBOL CONFIGURATIC4N DESCRIPTICON

(871002) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES T1O15t
(B71005) DATA NOT AVAILABLE FAR ALL CrNDITTICNS
(871008) 0 DATA NOT AVAILABLE FOR ALL CC4NDITICNS

IOMENT COEFFICIENT. CLI
ORBINC PHIS XS

-1.500 75.000 0.000
-1.500 90.000 0.000
-1.500 135.000 0.000

M
ELEVTR REFERENCE INFCONATION

0.000 SREF 7.8800 go. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.1 0 PAGE 318



EFFECT fF SRM RAnlI
_ ~ ~~~~ ~ ~ ,, & . Vi ! * ,. ., ~ V · !l1 ,,, ,,, V,,f ,,, ~, r, .i.fr," trrr

.i

.- .7 .6 .S . 4 .'

.ve .I· 0 4 , .2 .I 0 - .l -. 2 - .~ -. 4 - .5 - .6

[Al POSITIOIN ON RASEFI TNF Hf TANK (fRRINC = -1.5 DEG)

PITCHING
DATA SET SYHMCL

(C71005) 

CcJOFIGURATICIN DESCRIPTICON
HSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES

TI 01

Tl'lS
T1 0il 

MOMENT COEFFICIENT. CLM
CARBINC PHIS XS ELEVTR

S -1 .500 75.000 0.000 0.000
SI -1 .500 90.000 0.000 0.000
S, -1 .500 135.000 0.000 0.000

REFERENCE 1NFGRMATICt*
SREF 7.8800 so. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20

0.?

O06

O.S

0.4

0.3

0.2

0.1

0.0

-0.1

-0.2

-0.3

-0.4

-0.5

-0.6

z
U

C)
Li

U

LL

Z

-0.7

-0.8

-0.9

-1.0

_s .

-1 .2

I

.f ._
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -Lo5 DEG)

I /:

__ ~ ~ ~ ~ ~ ~ / .. __.........

Z /~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i

Z~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
i

. j . .. . . . . . . . _. .. 

.e .e o ? .6 .s 04 .3 .2 .a .0 - .s -. z -. 3 - .4 - .s - .6

PITCHING MOMENT COEFFICIENT. CLM
CONcF IGURATICf DESCRIPTICJ C4JIBINC PHIS XS E

MHFC TWT 544 LAUNCH VEHICLE STUDIES TlOlSI -1.500 75.000 0.00O
DATA NO'T AVAILABLE Fcr ALL CC.4OITIr/Nt -1.500 90.000 0.000
DATA NOT AVAILABLE FOR ALL CC4DITIC4lr S -1.500 135.000 0.000

LEVTR

0.000
O .000
0.0000

REFERENCE INFACMATION

SREF 7.8800 SO. IN
LREF 2.020u IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
yMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.30

o.7

0.0

0.5

0.4

0.3

0.2

0.1

0.0

-0.1

-0.2

-0.3

-0.4

-0 .5

-0.6

z
u

z
LUJ

u
LL

LL

u

LL

-J

t:

z

-0.*

-0.8

-0.9

-a.0

-1.1

-1.2

OATA SE1

(e71001
(E 71008

SY IOC'T I
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)
A0. I i g i i I - 'r---T-y

J /....~J :

'. . , w .,

.8 .7 .6 .5

CCNFIGURATICIN DESCR I PT ICJ
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE

.4 .3

PITCHING

STUDIES T10I
STUDIES TlGI
STUDIES T101C

.2 .1 .0 -. 1 -. 2

MOMENT COEFFICIENT. CLM
CRBINC PHIS XS ELEVTR

SI -1.500 75.000 0.000 0.000
SI -1 . 00 90.000 0.000 0.000
Si -1.500 135.000 0.000 0.000

-r-r-r t

-. 3 -. 4 -. 5 -. 6

REFERENCE INFORMATION
SREF 7.8800 Sq. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.45

0.5

0.4

0.3

z

Z

CL'

LL

.IJLL

_J

CD

U

0

0.2

0.1

0.0

-o.1

-0.2

-0.3

-0.4

-0.5

-0.6

-0.9

-1.0

-1 .1

-1.2

DATA SET
(871002)
871005 )

(871008)

.9

sYMCCA

I SI S
� S
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EF

0.5

0.4

0.3

z
u

LiL

u

LL.

LII

LL

-J

YI

0.2

0.i

0.0

-0. 

-0.2

-0.3

-0.4

-0.5

-0.6

-0.7

-0.8

-0.9

-1.0

-1.1

-1.2 
.gp

DATA SET SYMHCC.L
(C71002) R
I Ce7005 )1
(a ?7lOo% ) 0

.8 .7

_ .... ..... ..... '

.6 .5

CC-IFIGURATIC4l DESCRIPTI-IN
MsFC TWT 544 LAUNCH VEHICLE
HSFC TWT 544 LAUtICH VEHICLE
HSFC TWT 544 LAUNCH VEHICLE

.4 .3 .2 .1 .0 -.1 -.2

PITCHING MOMENT COEFFICIENT. CLM
c.I0NC PHIS XS ELEVTR

STUDIES T1O1SI -1.500 75.000 0.000 0.000
STUDIES T1OI1S1 -1 .00 90.000 0.000 0.000
STUDIES Ti0lSi -1.500 135.000 0.000 O.O0U

-. 3 -. 4 -. 5 -. 6

REFERENCE INF1HAMATION
SREF 7.8800 sa. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97

FECT OFSRM RADIAL POSITION ON BASELINE HO TANK CORBINC -1.5 DEG)
. I I I I I - I I - I IA I I, II - I .I I I, I1. .- . . .DEG

* I I I I I I I I . . . . I II I I I I I I IIr I I I If - . .r . . . . . . . ._-._. . .

Ti F
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)

-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

. ! 

i , _ __ r _._~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

'~Q .8 .7 .6 .5 .4 .5 .Z .t .0 -. 1 -.Z -.5 -. 4 -. s -.6

DATA SET SYMCBOL

(0710U02

¢871005 ) O

CONFIGURATIC'N
MSFC TWT 544 LAl
MSFC TWT 544 LAI
MSFC TWT 544 LAL

PITCHING
DESCRIPTICJ4
UNICH VEHICLE STUDIES TlOlS
UNCH VEHICLE STUDIES T1O01
UNCH VEHICLE STUDIES T101l

MOMENT COEFFICIENT,. CLM
CREINC PHIS XS ELEVTR

S1 -1.500 75.000 0.000 0.000
51 -1.500 90.000 0.000 0.000
51 -1.500 135.000 0.000 0.000

REFERENCE INFORMATION
SREF ?.8800 SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48
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EFFECT OF SRM. RADIAL POSITION ON BASELINE HO TANK [ORBINC = -1o5 DEG)
i. I v I '. '. . .I w i i -' I i v i I i i . . . . i...I i i 'I i - II v i' i i' I . ~ . . v I i -T-r-Y I lr-Fr

-
-
-

Y
-

T -- "T'

0.S

0.5

0.4

o.3

0.2

0.1

0.0

-0.1

-o0.2

-0.4

-0.5

-0.6

-0.7

-0.8

-0.9

-1.0

-1.1

-1.2
.9

DATA SET syMo'A..

(C71002)
( C7%005) )
(0l7100) 8 

_L _ I . .. I .. r. I I - 11. I . ,I-.----~-L. -~___I.. - I - . I~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~~~~I -. 

.8 .7 .6 .5 .4 .3

PITCHING
CcFICGURATIC4N DESCrIPTICOI

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

Tlrjl ST1011
TI015
Tl OIS

.2 .I .0 -.1 -. 2

MOMENT COEFFICIENT, CLM
CPOINC PHIS XS ELEVTR

Si -1.500 75.000 0.000 0.000
St -1.500 90.000 0.000 0.000
S1 -1.500 135.000 O.000 D.DO0

V. I

**ij

REFERENCE ItIF¢..MATrltJ
SrEF 7.88u00 90. IN
LnEF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP O.OOO IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 324MACH 4.96
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-12 -10 - 8 - 4

ANGLE OF ATTACK. ALPHlA. DEGREES
SYMHCC CCNFIGURATIr*J DESCRIPTION C RBINC PHIS XS

H MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOS1I -3.000 75.000 0.000
HMSFC TWT 544 LAUt4CH VEHICLE STUDIES TIOISl -3.000 90.000 0.000

O MSFC TWT 544 LAUNCH VEHICLE STUDIES TtOISI -3.000 135.000 0.000

tLEVTR
0.000
0.000
0.000

REFERENCE INFCRHATIOc,4

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .61

.6
.il

.7

.6

.5

.4

.1

.0

-. 1

-. 2

-. 3

I 
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LI

z
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O.

HO TANK (ORBINC = -3.0 DEG)

0 2 4 6 8

-. 4

- 14

DATA SET
( ?71003 )
(E71006)
(C710L)9 )

14
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -3.0 DEG)

.... L ....

i ..........- 
--

S ~~~..--~. ) -

,5 S ......

- 8 - 6 -4 - 2

ANGLE OF ATTACK. ALPHA, DEGREES
IcN~ DESCRIPTTIC CN rEINC PHIS XS

LAUNCH VEHICLE STUDIES TIOI51 -3.000 75.000 0.000
LAUNCH VEHICLE STUDIES TIO1S1 -3.000 90.000 0.000
LAUNCH VEHICLE STUDIES TIGISi -3.000 135.000 0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFORHMATIOII
SREF 7.8800 SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZmRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .91

,9
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.6

.5
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z
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0
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-. 4
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DATA SET

(B71DOG)
(e?7103)

SY ¢l:., Cr4F IGURAT

MSFC TWT 544
MrSFC TWT 544
MSrFC TWT 544
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.5S
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.I
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-. 1
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DATA SET SYHMC{ CC4rFIGURATICtj DESCRIPTIcNl
IE710U3 ) MHSFC TWT 544 LAUNCH VEHICLE S
(07100U) MSFC TWT 544 LAUNCH VEHICLE S
(C71009) 0 MSFC TWT 544 LAUNCH VEHICLE S

MACH 1.20

ANGLE OF ATTACK. ALPHA. DEGREES
crBINC PHIS XS ELEVTR REFERENCE INFORMATION

TUD IES TII S1I -3.000 75.000 0.000 0.000 SREF 7.8800 S.. IN
TUDIES TlOlSI -3.000 90.000 0.000 0.000 LREF 2.0280 IN.
TUDIES TIO1S1 -3.000 135.000 0.000 0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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E OF ATTACK, ALPHA, DEGREES
'TRBINC PHIS XS

TrsO S1 -3.000 75.000 O.000
Tl01 Sl -3.000 90.000 0.000
TIOlSI -3.000 135.000 0.000

ELEVTR REFERENCE INFMRHATIONt
0.000 SREF 7.8000 50. IN
0.000 LREF 2.02a0 tN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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ANGLE OF ATTACK, ALPHA, DEGREES
OATA SET SYMCLC. C(JFIGURATION DESCRIPTION C RINC PHIS XS

(e7100,) n MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOIS1 -3.000 75.000 0.000
(B71 006) H MSFC TWT 544 LAUNCH VEHICLE STUDIES T1OISl -3.000 90.000 0.000
(¢71009) H MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOIS -3.000 135.000 0.000

ELEVTR REFERENCE INFORMATION
0.000 5REF 7.8800 SQ. IN
0.000 LREF 2.02e0 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .61 PAGE 329



EFFECT OF SRM RADIAL POSITION ON BASELINE HO 'iANK (ORBINC : .3- DEG)
I.: r7Irr~T I
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C-4FIGCURATICA4 DESCRIPTIAJ4
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
NSFC TWT 544 LAUNCH VEHICLE STUDIES

- 4 - 2

ANGLE OF ATTACH

TO1151
TlO SI
T101 SI

0 2

Ko ALPHA. C
t''BINC PHIS
-3.000 75.000
-3.000 90.000
-3.000 135.000

4

3EGREES
xS
0.000
0.000
0 .000

(a a la

ELEVTR
0.000
0.000
0.000

REFERENCE INFORtMAT1ON
SREF 7.8800 SO. IN
LREF 2.0280 IN.
OREF 4.4600 IN.
XMRP 5.5600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -3.0 DEG)

-6 -6 - 4 - Z 0 4 6 10 12 14

ANGLE OF ATTACK.
DATA SET SYMD'L

(B 7 1003)
(671006 ) R
(C71009 ) O

Cr*cFIIJCURATIr4 DESCRIPTI[C
MSFC TWT 544 LAUNCH VEHICLE STUDIES T1o151
HSFC TWT 544 LAUNCH VEHICLE STUDIES TIOIS1
MSFC TWT 544 LAUN4CH VEHICLE STUDIES T10,151

-3.C
-3.1
-3.C

ALPHA. C
INC PHIS
000 75.000
000 90.000
000 135.000

IEGREES
XS
0.000oo
o .000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFCRHMATItN
SREF 7.88eoo S . IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.5600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALI:
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ANGLE OF ATTACK. ALPHA. DEGREES
SryHCOL COtlFIGURATIC*' DESCRIPT IC. CR INC PHIS XS

USFC TWT 544 LAUNCH VEHICLE STUDOIES TlOiS1 -3.000 75.000 0.000
HSFC TWT 544 LAUNCH VEHICLE STUDIES T101Sl -3.000 90.000 0.000

O HSFC TWT 544 LAUNCH VEHICLE STUDIES T10151 -3.000 135.000 0.000

ELEVTR REFERENCE INFCRMATION
0.000 SREF 7.8800 SO. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96

Z

O

. o.

-

0.0

LJ
Li

- -0.2

w -0.3
u

C) -0.4
LL

-0.7

-- 0.8

-0.9

0 .9

-S o

-a .z

D, rA SET
( 1003 )

(I 71009 )

PAGE 332



EFFECT OF SRM RADIAL POS
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SYMNCL CCONFIGURATICrJ DESCRIPTICI4
MSrC TWT 544 LAUNCH VEHICLE S
MSrC TWT 544 LAUNCH VEHICLE S

O HSFC TWT 544 LAUNCH VEHICLE S

ANGLE OF ATTACK, ALPHA. DEGREES
CRBINC PHIS XS

ITUDIES T10151 -3.000 75.000 0.000
TUDIES T10151 -3.000 90.000 0.000
TUDIES T10151 -3.000 135.000 0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFCRMHATIIN
SREF 7 .8800 50. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2400 IN.
SCALE 0.0040 SCALE

MACH .61
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OATA sET SYMHD JL

(071003) 0

ANGLE OF ATTACK. ALPHA. DEGREES
Cc#F FI GURATIC ODESCRIPTIC4N CRBINC PHIS XS

HSFC TWT 544 LAUNCH VEHtCLE STUDIES TIO1S -3.000 75.000 0.000

HSFC TWT 544 LAUNCH VEHICLE STUDIES TOS105 -3.000 90.000 0.000

MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI -3.000 135.000 0.000

ELEVTR REFERENCE INFCRMATI©N
0.000 SREF 7.8800 0SO. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -3.0 DEG)

I
-12 -10 - 8 - 6 -

ANGL
COCFIF GURATIONlI DESCR IPTIOC

MSFC TWT 544 -LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

4 - 2 0

E OF ATTACK.
Cor

TI0I SI -3

Tit 015 -3TI 01SI -3~

I
2

ALPHA. [
RBINC PHIS
.000 75 .000
1.000 90.000
.000 135.000

4

DEGREES
XS
0.oo000
o .ooo
o.o000o0.000

. I
6 8 10

ELEVTR
0.000
0.000
0.000

REFERENCE INFCRMAATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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ANGLE OF ATTACK. ALPHA. DEGREES
OATA SET SYMC'L- CONFIGURATI4JI DESCRIPTIJN4 RO BINC PHIS XS

(C?1003) R M .FC TWT 544 LAUNCH VEHICLE STUDIES T10151 -3.000 75.000 0.000
(e71006) HSFC TWT 544 LAUNCH VEHICLE STUDIES T711iSZ -3.000 90.000 0.000
(B71009) 0 HSFC TWT 544 LAUNCH VEHICLE STUDIES T101S1 -3.000 135.000 0.000

MACH 4.96

ELEVTR REFERENCE INFRHMATION
0.000 SREF 7.8800 S0. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YMIHP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POS
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- 2 0 a 4 6 t 10 12

OF ATTACK. ALPHA. DEGREES
CCNFIGURATIC*J OESCRIPTICI

mSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES

T1O1SI
TIOIS1
TIOISI1

CEDINC PHIS
-3.000 75.000
-3.000 90.000
-3.000 135.000

xs
0.000
0.000
0.000

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .61
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -3.0 DEG)
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OATA SCT SY¥M-OL

(BC71003) 
(71 009g) 

ANGLE
CONFIGURATI ON DESCR IPTION

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
nSFC TWT 544 LAUNCH VEHICLE STUDIES

OF ATTACK. ALPHA. DEGREES
CIBINC PHIS XS

T101 S1 -3.000 75.000 0.000
TlOISl -3.000 90.000 0.000
T 0151 -3.000 135.000 0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YHMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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.40
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DATA SET SYMHrL

O

t(e7l0 n,
(C710(I06 ) 
(E71009 ) 0

ANGLE OF ATTACK. ALPHA. DEGREES
CC4rFIGURATICN OESCRIPTI"J OCRBINC PHIS XS

MSFC TWT 544 LAUNCH VEHICLE STUDIES T1OISc -3.000 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES TS11SI -3.000 90.000 0.000
HSFC TWT 544 LAUNCH VEHICLE STUDIES T1OJIS1 -3.000 135.000 0.000

ELEVTR REFERENCE INFORMATIONt
0.000 SREF 7.8o00 So. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XNRP 3.3600 IN.
YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCAL E
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ANGLI
OATA SET SYMCC'L CrNFICURATIO N DESCRIPT I g JE

1(71003) 4 MSFC TWT 544 LAUNCH VEHICLE STUDIES
(071006) MSFC TWT 544 LAUNCH VEHICLE STUDIES

(C71009) 0 HSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA, DEGREES
CrB lNC PHIS XS

T101 SI -3.000 75.000 O.000
T101 SI -3.000 90.000 0.000
TIO1S1 -3.000 135.000 0.000

ELEVTR REFERENCE INFC RMATTION
0.000 SREF 7.8800 S0. IN
0.000 LREF 2.0280 IN.
0.000 EREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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- 8 0 2 4

ANGLE OF ATTACK. ALPHA, DEGREES

SYMC,'L COCNFIGUrATIC4N DESCRIPTIC" 4 CJPBINC PHIS XS

f MSFC TWT 544 LAUNCH VEHICLE STUDIES TI71Sl -3.000 75.000 0.000

MNSFC TWT 544 LAUNCH VEHICLE STUDIES TIO1Sl -3.000 90.000 0.000

O HSFC TWT 544 LAUNCH VEHICLE STUDIES TlO1Sl -3.000 135.000 0.000

O t12 14

ELEVTR REFERENCE INFCHMATION

0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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ANGLE OF ATTACK. ALPHA. DEGREES
SYUMCBA COCNFIGURATICIN DESCRIPTICJ4

HSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

JO MSFC TWT 544 LAUNCH VEHICLE STUDIES

T10151
T10151
TIlSI

Cr4AINC PHIS

-3.000 75.000
-3.000 90.000
-3.000 135.000

XS
0.000
0.000
0.000

ELEVTR REFERENCE INFCOMATION

0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC -3.0 DEG)
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ANGLE OF ATTACI
SyMH:1CC CcrF IGURATlklJ DESCcRIPTIC¢I

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

0 MSPC TWT 544 LAUNCH VEHICLE STUDIES

T1I S1
TCl0S1
Tl1ol SI

0 2

K. ALPHA. C
ORE INC PHIS
-3.000 75.000
-3.000 90.000
-3.000 135.000

1
DEGREES
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I I I
6 8 10
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0.000
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12

REFERENCE INFCR'MATION
SREF 7.8800 SO. IN
LREF 2.0280 IN. .
BREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -3.0 DEG)
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DATA SCT SYMHOL CONFIGURAT

(EO71003) MSFC TWT 544
(B710O6) N MSFC TWT 544
(8171009) 0 MSFC TWT 544
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__ i__i iiiii..

ICrJ DESCRIPTIt44
LAUNCH VEHICLE
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- 4 - z U
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CR

STUDIES TO(151 -3
STUDIES T11Sl -3
STUDIES T101 S1 -3

ALPHA. C
BSINC PHIS
3.000 75.000
.000 90.000

3.000 135.000

DEGREES
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0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFOHRNATION

SREF 7.e800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -3.0 DEG)
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MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

T101 Si
TlO1Sl
T101Sl1

CRBINC PHIS
-3.000 75.000
-3.000 90.000
-3.000 135.000

XS
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFCAMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BaEF 4.4500 IN.
XmRP 3.3800 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -3.0 DEG)
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OATA SET SYNCOL
(B 7 1003) R
(e71006 
(B71009) 0

CCNFIGURATIcN DESCRIPTIC4
HSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

PITCHING MOMENT COEFFICIENT. CLM
CRB INC PHIS XS E

TUDIES T1OlSI -3.000 75.000 0.000
TUDIES T?101SI -3.000 90.000 0.000
TUDIES T101S1 -3.000 135.000 0.000

LEVTR
0.000
O.000
0.000

REFERENCE INFC.RMATIC'

SREF 7.8800 SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP .O00OO IN.
ZHRP 0.2480 IN.
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EFFECT fF SRM RAnlAI PSITIPIN INN RACFI INTF HA TAUK rnpRnt = _ f n nFn.j

/./ 

.. -~ S _4 _ _~ _t . -- ,. - -.- -I- 

==_ t = = == =-

DATA SET SYMHOC
I(71003) Q

( C71006)
(I71009) 0

CONFIGURATICN DESCRIPTICN
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
HSFC TWT 544 LAUNCH VEHICLE S

._ ._ .. u ..- -. _

PITCHING MOMENT COEFFICIENT. CLM
CORBINC PHIS XS ELEVTR

STUDIES T1'1S1 -3.000 75.000 0.000 0.000
STUDIES TI01S1 -3.000 90.000 0 .000 0.000
STUDIES TtOIS1 -3.000 135.000 0.000 0.000

REFERENCE INFORMATIION
SREF 7.8800 SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1. 20

0.?
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -3.0 DEG)
0.T
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-1.2 ;.9

DATA SET SYMHOL,

(1371U03,)
(107100G )
(B7009) O

.- ... . iiiI -- I . I . I I . I . . ... . . I..- .- .. .

.8 .6 .5 .4 .3

PITCHING
CC4NFICURATICJN OESCRIPTIC*t

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

T1 01 
T101 r
T7 01 0

-. 2

LM
ELEVTR
0.000
0.000
0.000

-. 4 -._ -_ 

REFERENCE INirF0MATICON

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

.2 .1 .0 -. 1

MOMENT COEFFICIENT, CI
COBINC PHIS XS

$1 -3.000 75.000 O.000
t1 -3.000 90.000 0.000

S1 -3.000 135.000 0.000

MACH 4.96
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)

-12 8 - 6 -4

SIDE
C'CJFIGURATICN DESCRIPTICN

MHFC TWT 544 LAUNCH VEHICLE STUDIES
nHFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES

- 2 0 2 4

SLIP ANGLE. BETA. DEGREES
C(RDINC PHIS XS

Tl01 S -1.500 75.000 0.000
TlOI SI -1.500 90.000 0.000
Ti01 S -1.500 135.000 O.000

6 8 10 12 14

ELEVTR
0.000
0.000
0.000

REFERENCE INFGCRMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .60
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Sy<>LOATA SET
(A7tOlO)
(A71011 )
(A7IOIZ2)
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EFFECT
.%O0 , ,

.0O

f-i
()
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z
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z
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z
-I
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O

.06

.04

.02

.00

-.02

-.04

-.116

-.0O ._

14 -12 -0 - 8 6 -

SIOE
DATA SET YMOOr'- CoC'NrtGURATIC.N OESCRIPTIr'l

As71010) MHSFC TWT 544 LAUNCH VEHICLE STUDIES
(AtlOI I X MSFC TWT 544 LAUNCH VEHICLE STUDIES
(A?71012 0 HSFC TWT 544 LAUNCH VEHICLE STUDIES

SLIP ANGLE. BETA . OEGREES
CRBINC PHIS XS

TI O St -1.500 75.000 0.000
TI01Si -1.500 90.000 0.000
TIOI1SI -1.500 135.000 0.000

ELEVTR REFERENCE INFCI AT IrNi

0.000 SREF 7.8800 SO. IN
0.000 LREF 2.0280 tN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP O.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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-10 - -6 -

BASELINE HO TANK (ORBINC = -1.5 DEG)

2 4 6 8

SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYwMI':r _ CrtIFIGURATICN DESCRIPTICM CRBINC PHIS XS
(A7101L) n M.ZFC TWT 544 LAUNCH VEHICLE STUDIES T(OISI -1.500 75.000 O.OO
IA71011) SFC TWT 544 LAUNCH VEHICLE STUDIES T101SI -1.500 90.000 O.000
(A71Ul2) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES T1OS11 -1.500 135.000 0.000

ELEVTR
0.000
0.000
0.000

REFERENCE ItNF'RMATION
SREF 7.8e80 30. IN
LREF 2.0213) IN.
BREF 4.4600 IN.
XMRP 3.360U IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE O.0040 SCALE

MACH 1.20
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)
.10
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OATA SET SYMC'L

I A71010 )
(A?1011 ) 
(A 7 1012) 0

.19
-10 8 6

Cr4F[IGURATIrcI DESCRIPTICN
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

] I

I

I
-4 -2 0 2 4

SIDE SLIP ANGLE. BETA. DEGREES
CORINC PHIS XS

TUODIES TIOI SI -1 .500 75.000 0.000
TUDIES T101 S -1 .500 90.000 0.000
TUDIES TI4S1S -1.500 135.000 0.000

6

ELEVTR
0.000

0.000

.
8 I 10 12 14

REFERENCE INFrXMAT[cN4
SREF 7.0800 50. IN
LREF 2.0280 IN.
eREF 4.4600 IN.
XNRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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POSITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)

8 10 12

- .08 

-. 10

DATA SET SYM[3CI

(A71010) )
I A71011 )
( A71012 ) 0

SIDE SLIP ANGLE, BETA, DEGREES
CctIFIGURATICo DESCRIPTICOt O(RBINC PHIS XS

MSFC TWT 544 LAUNCH VEHICLE STUDIES TlOlSI -1.500 75.000 0.000
DATA NOT AVAILABLE FCR ALL CCONDITICSIS -1.500 90.000 0.000
DATA NOT AVAILABLE Fr.t ALL CCI4DITIONS -1.500 135.000 0.000

ELEVTR REFERENCE ItFOrcMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACSH 3.48
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)
.10
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DATA SET SYMCH'L
IA7101U) )

(A710I2) 0

- r [ i -- i i i _ _ _ _ . _ _ _ i ! :1' · I i i ! ! 'i · ~ i i ! '

____ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. _I.

< > _' .,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~°

-10 - e -6 -4

SIDE
CCNFIGURATI;IJ DESCRIPTICN

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

ELEVTR
0.000
0.000
0.000

REFERENCE INFCiMATION

SREF ?7.eoo SQ. IN
LREF 2.0280 IN.
eREF 4.4600 IN.
XHRP 3.3600 IN.
TMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

I
-2 0 2 4

SLIP ANGLE. BETA. DEGREES
CRBINC PHIS XS

T10l S1 -1. 500 75.000 0.000
T101 S1 -1.500 90.000 0.000
TIO1S1S -1.500 135.000 0.000
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)
2, ..T r1 * . * . e w ! e I * ! e I . I * I .. I* - w I I ** I r r-

>- .10
O

z
Z

c-i

LL.

w

I-

-. 20

Z

e, -.15

-14 - . -.200 6 4 2
-14- - -12 -10 -8 - SI - 4 - 2

SIDE SLIP
DATA SET SYMHOCL CC*IFIGURATIrAI OESCRIPTIC44
(A7100)1; n SFC TWT 544 LAUNCH VEHICLE STUDIES T1I1S1
(A7u011 T HSFC TWT 544 LAUNCH VEHICLE STUDIES TiOISi
(A71012) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES TlO,1iS

ANGLE. BETA, DEGREES
rCeINC PHIS XS

-1.500 75.000 0.OO0
-1.500 90.000 0.000
-1.500 135.000 0.000

ELEVTR REFERENCE INFCARMATISN
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 OREF 4.4600 IN.

XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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yHMOOL CrCNFIGURATIC'4 DESCRIPTIC4
HSFC TWT 544 LAUNCH VEHICLE S
HSFC TWT 544 LAUNCH VEHICLE S

0 HSFC TWT 544 LAUNCH VEHICLE S

-4 -2 0 2 4

SIDE SLIP ANGLE. BETA. DEGREES
OCBINC PHIS XS

STUDIES T10s51 -1.500 75.000 O.000
STUDIES TirSI -1.500 1 90.000 0.000
STUDIES TIO151 -1.500 135.000 0.000

ELEVTR REFERENCE INFCRHMATION

0.000 SPEF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH{ .90
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)
els · · i - r- I I , i I i- -i i i i I i i i I i i iiii i i i i -l,~r- r

.15.

.10o

.05

.00

- .05

-. 10

-. 15

-. 20

I
-10 - 8 6 -4 -2 0 2

crkIrIGURATIC4, DESCRIPTICO
MSFC TWT 544 LAUNCH VEHICLE S
HMrC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

SIDE SLIP ANGLE, BETA, DE
CoRBINC PHIS

TUDIES TIO11SI -1.500 75.000
TUDIES TO1 lSI -1.500 90.000
TUDIES TiOISi -1.500 135.000

-GREES
Xs
0.000o
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFrXMHATION
$REF ?7.800 sO. I"
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YINRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC : -1.5 DEG)
.25I. I I I I I I I I I I I I Ir I I II , ", I, , , , , , I . I I r, ,-T-
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DATA SET SYMUJC
(A710%0)UQ
(A?71011 ) L
(A71012) O

4 6 8 10 12 14

SIDE SLIP ANGLE, BETA. DEGREES
CCI4FIGURATI'N DESCRIPTICI RMBINC PHIS XS ELEVTR

HSFC TWT 544 LAUNCH VEHICLE STUDIES TIOIS -1.500 75.000 0.000 0.000
MHFC TWT 544 LAUNCH VEHICLE STUDIES TI0ISI -1.500 90.000 0.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES TIO111 -1.500 135.000 0.000 0.000

REFERENCE INrORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)
- · ! I , , ! . I ! . · I i ! I . . i . i I ! i · , , , . , ! ! '-T--1I-T-*-T'
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-10 - 8 - 6 - 4

SIDE
Cc¢IFIGURATICON DESCRIPTION

HSFC TWT 544 LAUNCH VEHICLE STUDIES
DATA NOT AVAILACLE FCR ALL COCNIITICONS
DATA NOT AVAILABLE FOR ALL CrCIDITICNS

- 2 0 2 4

SLIP ANGLE. BETA. DEGREES
ORBINC PHIS XS

Trl SJ -1.500 75.000 0.000
-1 .500 90.000 0.000
-1.500 135.000 0.000

6 8 10 12 14

ELEVTR
0.000
0.000
0.000

REFERENCE INFORMATI7N
SREF 7.8800 SO. IN
LREF 2.0280 IN.
eREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP O.OUOO IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)
.25 I I I I I I . * , I *" , . I - I - I . I . I I I 1I I I I I I r : TI'

-12 - 8 - 6

CCRIFIGURATIKN DESCRIPTIOCI

MSFC TWT 544 LAUNCH VEHICLE SI
MSFC TWT 544 LAUNCH VEHICLE SI
MsFC TWT 544 LAUNCH VEHICLE S

I
-4 -2 0 2 4

SIDE SLIP ANGLE. BETA. DEGREES
CRBINC PHIS XS

TUDIES TlGISI -1.500 75.000 0.000
TUDIES T1GISI -1.500 90.000 0.000
TUDIES TOlISI -1.500 135.000 0.000

6

*ELEVTR
0.000
0.000
0.000

a 10I

-I * -

12 14

REFERENCE INFRHMATION
SREF 7.8800 SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK ([ORBINC = -1.5 DEG)

-12 -10 - 8 - 6

L CcJNFIGURATIrCJ DESCRIPTIC'I
HSFC TWT 544 LAUNCH VEHICLE
HSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE

-4 -2 0 2 4

SIDE SLIP ANGLE. BETA. DEGREES
ORBINC PHIS XS

STUDIES TI01SI -1.500 75.000 0.000
STUDIES TIOlSI -1.500 90.000 0.000
STUDIES T1C1SI -1.500 135.000 0.000

6 6 10 12

ELEVTR
0.000
0.000
0.000

14

REFERENCE INFORMATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK ([ORBINC = -1.5 DEG)
7 { r--rS i I I , .[- I . I . I , [ { { { I I , I I I I J ' I , I I I I , I,
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OATA SET SYMHOL

4A71010) )
IA 710I )
(A?7101) 0

CrcIFIGURATICrN DESCRIPTI'Ck

MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
MHSFC TWT 544 LAUNCH VEHICLE S

- 4 - 2 2 4

SIDE SLIP ANGLE. BETA. DEGREES
CRBINC PHIS XS

TUDIES TI01SI -1.500 75.000 0.000
TUDIES TiOISI -1.500 90.000 0.000
TUDIES TIOISI -1.500 135.000 0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INrCZlMATION

SREF 7.8800 Sq. IN
LREF 2.0280 IN.
BREF 4.46U0 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON RASELINE HO TANK (ORBINC = -1.5 DEG)

I
EliI I

==, , , =-== _ , ,, 
= L-=

... ~~~~~~~~~~~~~~~~~~~~a4. I, I
-12 -O0

SyMHCCL C'rJFIGURAZTI C DESCRIPTICt4
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MO MFC TWT 544 LAUNCH VEHICLE STUDIES

- 8 - 6 -4 -2 0 2 4

SIDE SLIP ANGLE. BETA. DEGREES

T11 Si
TlOl51

CRBINC

-1.500
-1.500
-1 .500

PHIS
75.000
90.000

135.000

XS
O .000
0.000
0.000

ELEVTR
0.000
0.000
0.000

T 0]

REFERENCE INFCr'.MATIONcJ

SREF 7.8800 5). Ir
LREF 2.0260 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2460 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 DFGI

_ X ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.i
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X S R _.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

=I I=I I I ,I__ I_ II N I_

CrIFIIGURATICXJ DESCRIPTIN4

HSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

0 4 6

SLIP ANGLE. BETA. DEGREES
riB INC
-1 .500
-1 .500
-1 .500

PHIS

75.000
90.000
135.000

X3
0.000
0.000
O.000

ELEVTR

0.000
0.000
O.000

REFERENCE INFOC.MATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM RADIAL POSITION ON BASELINE HO TANK (ORBINC = -1.5 DEG)
e*K' _ - -r_ w i r I . I I . I I T I r- -- 

-. 6

-14 -12

OATA SET SYMC'OL

(A7101U ) R
tA71UI 2) O

1 4 4 I I I a I- I I I

I
-10 - 8 - 6

Si

.1
-4 -2

IDE SLIP
COIF I GURATI C-J OESCRIPTIC.l1

MSFC TWT 544 LAUNCH VEHICLE STUDIES T10ISI
DATA JNOT AVAILABLE F'RX ALL CrcIDITICNS
OATA N,"T AVAILACLE FOR ALL COINDITIC.NS

I I
0 2 4

ANGLE. BETA. DEGREES
ORBINC PHIS XS
-1 .500 75.000 0.000
-1. 500 90.000 0.000
-1.500 135.000 0.000

I I I
6 8 10 12 14

ELEVTR
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 7.8800 3S. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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DATA SET SYNOCGL ClFICGURnATICN DESCRIPTIC'.

(ATIUIO) M1SFC TWT 544 LAUNCH VEHICLE STUDIES
(A71011) H SFC TWT 544 LAUNCH VEHICLE STUDIES
(A710I1) O MSFC TWT 544 LAUNCH VEHICLE STUDIES

SLIP ANGLE. BETA. DEGREES
COBINC PHIS XS ELEVTR

T10151 -1 .500 75.000 0.000 0.000
T101oSI -1.500 90.000 0.000 0.000
T10151 -1.500 135.000 0.000 0.000

REFERENCE INFrAMATION

SREF 7.8800 So. IN
LREF 2.0280 IN.
eBPEF 4.4600 IN.
XMRP 3.3600 IN.
yHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF
.. ,

.6

- .4 

-. 5

-. 6
-14

DATA SET

eCC710U )
(BTI1o I)
(B71085 

SYMEIC. COCFIGURATION
MFC TWT 544 LAL
MSFC TWIr 544 LAI

O MSFC TWT 544 LAC

-8 -6 -4 -2 0 2 4

ANGLE OF ATTACK, ALPHA, DEGREES
DESCRIPTICK N C.RBINC PHIS XS

UNCH VEHICLE STUDIES T101SI -1.500 75.000 0.000
UNCH VEHICLE STUDIES T1l01S -1.500 75.000 0.624
UNCH VEHICLE STUDIES T1OISI -1.500 75.000 0.885

10 12

ELEVTR REFERENCE INFORMATION
O.OO0 SREF 7.8800 sQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 75 DEG)
.0 *r- I r G I . I r I r r I I ' T I ' I I T i

U
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-. 4_

-.5

-14 -12 -10 - S - 6 - 4

ANGL
OATA SeT SYMHCf ClC4FIGURATIC.N OESCRIPTICJ4
(C?1002) n HSFC TWT 544 LAUNCH VEHICLE STUDIES
(8?t013) fl HMFC TWT 544 LAUNCH VEHICLE STUDIES

DB71003) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA, DEGREES
CORBINC PHIS XS ELEVTR

TiO1SI -1.500 75.000 0.000 0.000
TIOISi -1.500 75.000 0.6Z4 0.000
T1OlSI -1.500 75.000 0.885 0.000

REFEIENCE INFjRnMATION
SREF 7.8800 SO. IN
LREF 2.0280 IN.
BrEF 4.4600 IN.
XHrP 3.3600 IN.
YNRP 0.0000 IN.
ZRP 0.Z480 0 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 75 DEG)

Is - -- r

8 6 4 - 2 0 2 4 6 8

ANGLE OF ATTACK. ALPHA ODEGREES
CrcJFIGURATION DESCRIPTICN

MSFC TWT 544 LAUNCH VEHICLE STUDIES T1iOlS
DATA NOT AVAILABLE FCRT ALL CrNDITIOCNS
MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI

CORBINC
-1 .500
-1 .500
-1 .500

PHIS
75.000
75.000
75.000

XS
0.000
0.624
0.885

ELEVTR
0.000
0.000
0.000

REFERENCE INFXRMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 tN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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ANGLE OF A
0ATA SET SyMi3JL COrFtGURATION DESCRIPTICN

(C71002) 2 MSFC TWT 544 LAUNCH VEHICLE STUDIES T10151
(871013) ZS OATA N0T AVAILABLE FOR ALL CONDOITIONS
(871083) 0 HSFC TWT 544 LAUNCH VEHICLE STUDIES T1051S(~171083) 0 HSFC lTmrT 544 LAUNCH VEHICLE STUD[ES Tir~tS1

UTTACK. ALPHA. DEGREES
(RBINC PHIS XS ELEVTR REFERENCE INFORMATICN

-1.500 75.000 0.000 0.000 SREF 7.8800 SQ. IN
-1.500 75.000 0.624 0.000 LREF 2.0280 'IN.
-1.500 75.000 0.885 0.000 BREF 4.4600 IN.

XNRP 3.3600 IN.
YNRP 0.0000 IN.
ZNRP 0.2460 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 75 DEG)

-10 - 8 - 6 - 4 - 2 0 2 4

ANGLE OF ATTACK. ALPHA. DEGREES
Cc*FIGUUrATIN DESCRIPTIrCJ

MsrC TWT 544 LAUINCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

TlI01 S
T 1 Sl -
Tl01 Sl

CE.BINC
-1 .500
-1.500
-1.500

PHIS
75.000
75.000
75.000

xS
0.000
0.624
0.885

ELEVTR
0.000
0.000
0.000

REFERENCE INF(r4MATItCN
SREF 7.8800 so. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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0.6

z

LU

LIJ

L~LLi

C

LU
U-1

C)LJ

-IJ

z

0.4

0.S

0.2

O.1

0.0

-0.1

-0.2

-0.3

-0.4

-0.5

-0.6

-0.7

-0.9

-1.0

-1 .1

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SCT SYMHCC4L C..FIGURATICN OESCRIPTICI C.RBINC PHIS XS
(C710o02) O M5FC TWT 544 LAUNCH VEHICLE STUDIES TIOIS1 -1.500 75.000 0.000
(871013) L SFC TWT 544 LAUNCH VEHICLE STUDIES T11SI1 -1.500 75.000 0.624
( 0 7 1 0 83H) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOCSI -1.500 75.000 0.885

ELEVTR REFERENCE INFCrHMATIrION
0.000 SREF 7,8800 S0. IN
o.000 LfEr 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 iN.
YMHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 75 DEG)

- __ ..
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-10 - 6 -- 4 -2

ANGLE OF ATTACM
OATA SET SYMCOC C,4NFIGURATICN DESCRIPTICON
ICC71 002) N MH.FC TWT 544 LAUNCH VEHICLE STUDIES TIOISI

lO71013) 1) DATA NWDT AVA[LABLE FCR ALL CC'JD[TI[r"NS
(071003) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOIS1

o a

K. ALPHA,. 
CORBINC PHIS
-1.500 75.000
-1.500 75.000
-1.500 75.000

4

DEGREES
xs

0.000
0.624
0.885

6

ELEVTR
0.000
0.000
0.000

10 12 14

REFERENCE INFOARMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 75 DEG)
......... w a W.......... -. I · A I a % . I .I I 

.......... _ 8 .. __,

_ 1 10 _21

DATA SET SYMNCOL CcNFIGURATICN DESCRIPTION
(C71tO02) R MSFC TWT 544 LAUNCH VEHICLE S
(671013) DATA NW'T AVAILABLE FAR ALL CO
(t71083) 0 MSFC TWT 544 LAUNCH VEHICLE S

ANGLE OF ATTACK. ALPHA. C
CCBINC PHIS

TUDIES TIC1S1 -1.500 75.000
ID I TI CNS -1.500 75.000

!TUOIES TIOISt -1.500 75.000

]EGREES
XS
0.000
0.624
0.885

ELEVTR
0.000
0.000
0.000

REFERENCE INFCRHATION
SREF 7.8800 S0. Itt
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 75 DEG)

-10 8 - 4 2 0 a 4

DATA SET SYMOICL

(871013 )
(871083) a

ANGLE OF ATTACK. ALPHA, DEGREES
CMNFIGURATI"ON DESCRIPTION CRBINC PHIS XS

NSFC TWT 544 LAUN4CH VEHICLE STUDIES T1iOlS -1.500 75.000 O.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T101S1 -1.500 75.000 0.624
MSFC TWT 544 LAUNCH VEHICLE STUDIES T11OS1 -1.500 75.000 0.885

ELEVTR
0.000
0.000
0.000

REFERENCE INFr4MATICON
SREF 7.8800 so. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 75 DEG)

.85
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.35
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.00

14 ~ ~ ~ -r tt .- .- 6 r -2 -- r68 l 1' 1

DATA SET 3YMEO:LC

(C71OO2)
(07lul1) c
(0t7083) 0

CCNFIGURATION DESCRIPTICr4

MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

ANGLE OF ATTACK,
e'rU

TUDIES TlOiS1 -1
TUDIES TICO SI -1
TUDIES T101 Si -1

ALPHA, C
BINC PHIS
.500 75.000
.500 75.000
.500 75.000

DEGREES
xs
0.000
0.624
0.885

ELEVTR
0.000
0.000
0.000

REFERENCE INF[.MHAT ',N
SREF 7.8800 51. IN
LREF 2.0280 1 N.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 1N.
SCALE 0.0040 SCALE
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EFFECT OF SRM LONGITUDINAl PfSITION (PHIS = 75 DEG)
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OATA SET SYMBrA
(C71002) 
(871013) 
(671083) 

ANGLE OF ATTACK. ALPHA. DEGREES
CrNFIG URATICN DESCRIPTI"N CRBOINC PHIS XS

HSFC TWT 544 LAUNCH VEHICLE STUDIES TIOIS1 -1.500 75.000 0.000

DATA N'.T AVAILABLE FORA ALL C'-JDITIONS -1.500 75.000 0.624

HSFC TWT 544 LAUNCH VEHICLE STUDIES T10151S -1.500 75.000 0.885

ELEVTR
0.000
0.000
0.000

REFERENCE INrOCMAT[ON

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 75 DEG)
· ' . . . I .r'-,Ir- . . . I " lI., ,' , , I I I I ,j

.55

o50

.45

.40

.55

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMOCrL CONFIGURATICON DESCRIPTICN CRBINC PHIS XS

ICt?102) M SFC TWT 544 LAUNCH VEHICLE STUDIES TtlISI -1.500 75.000 0.000
(871013) A DOATA NOT AVAILABLE FGCR ALL Cct/OITICNS -1.500 75.000 0.624
(B71083) 0 l SFC TWT 544 LAUNCH VEHICLE STUDIES TlOiS1 -1.500 75.000 0.885

ELEVTR REFERENCE INFC4HMATION
0.000 SREF 7.8800 So. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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ANGLE OF ATTACK. ALPHA. DEGREES
srHYCrL CONFIGURATION DESCRIPTIOC, CrlEINC PHIS XS

MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOS1 -1.500 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T10151 -1.500 75.000 0.624

O MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI -1.500 75.000 0.865

ELEVTR REFERENCE INFC.RMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4800 IN.

XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 75
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ANGL
)ATA SET SHMCL . CONFIGURATION DESCRIPTIC'I

C71002) H NSFC TWT 544 LAUNCH VEHICLE STUDIES
'871013) L MHSFC TWT 544 LAUNCH VEHICLE STUDIES
B?71065) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES

4 - 2 0

E OF ATTACK.
C4f

T1OlS1 -1
T101 Si -1
TIC.1S1 -1

DEG)

a

ALPHA. [
BISNC PHIS
.500 75.000
.500 75.000
.500 75.000

4

]EGREES
XS
0.000
0.624
0.885

6

ELEVTR
0.000
0.000
0.000

8 10 14

REFERENCE INFORMATION
SREF 7.8800 So. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZM4RP 0.2480 IN.
SCALE 0.0040 SCALE
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ITION (PHIS = 75 DEG)

ANGLE OF A
SY MCCJ CcONFICURATION, DESCRIPTICNi

MSFC TWT 544 LAUNCH VEHICLE STUDIES TICIlSI
DATA NJT AVAILABLE F'' ALL C"'NDITICJNS

O MSFC TWT 544 LAUNCH VEHICLE STUDIES TIO1SI

:H 1.97

ATTACK. ALPHA. DEGREES
CRBINC PHIS XS
-1 .500 75.000 0.000
-1.500 75.000 0.624
-1t.500 75.000 0.885

ELEVTR REFERENCE INFtGRMATION
0.000 SREF 7.8800 so. IN
0.000 LREF 2.0280 IN.
0.000 EREF 4.4600 IN.

XMRP 5.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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ANGLE OF ATTACK, ALPHA, DEGREES
DOATA SET SYMrCL

C7100b I
1071013)
B 71083) 0

CrcIFIGURATIr1J DESCRIPTICN
HSFC TWT 544 LAUNCH VEHICLE STUDIES T1OlS1
DATA NOT AVAILABLE FCOR ALL COCNDITICONS
MSFC TWT 544 LAUNCH VEHICLE STUDIES T1011t

CORBINC PHIS
-.1.500 75.000
-1.500 75.000
-1.500 75.000

XS
0.000
:0.624
0.885

ELEVTR
O.000
0.000
0.000

REFERENCE INFOCRMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.5600 IN.
YHRP 0.00OO IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALF
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.20
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DATA SET SyMHC'L COcIFIGURATI~C DESCRIPTICN

IC71002 ) N MSFC TWT 544 LAUNCH VEHICLE Si
(e71013) ) MSFC TWT 544 LAUNCH VEHICLE S
C07103e) 0 MSFC TWT 544 LAUNCH VEHICLE S

- 4 -2 0 2 4 a 8 10 12 14

ANGLE OF ATTACK, ALPHA, DEGREES
CRBINC PHIS XS ELEVTR REFERENCE INFrCXHATION

TUDIES T1OIS1 -1.500 75.000 0.000 0.000 SREF 7.8800 SQ. IN
TUDIES T1101S1 -1.500 75.000 0.624 0.000 LREF 2.0280 IN.
TUDIES T1OiSi -1.500 75.000 0.885 0.000 SREF 4.4600 IN.

XMRP 3.3600 IN.
YmRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 75 DEG)
.0 

.1e

.16

.14

.12

.10

.08

.06

- .12

-. 04

-. 06, 

-. 08

-. l0o -
-14 -12 -10 -8 - 6 - 4

ANGL
DAIA SET SyHMtC'L CCNFIGURATICON DESCRIPTIn4J

(C71002 O MSFC TWT 544 LAUNCH VEHICLE STUDIES
(C71013) MHSFC TWT 544 LAUNCH VEHICLE STUDIES
(071083) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES

4 - 2 a

E OF ATTACK.
CR

T10151 -1

T1015 S -1

2

ALPHA, C
BINC PHIS
.500 5 7.000
.500 75.000
.500 75.000

4

DEGREES
XS

0 624
0.885

6 8 10

ELEVTR
0.000
0.000
0.000

12

REFERENCE INFORMATION
SREF 7.6600 50. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YmRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20
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u
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w

Ue

w

14

-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Tl m-1''1

.,,~

- ~~~~~ ---- ~~~~~~~l

- - --~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-- - - -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i

k.--- - ---

f,. ---

PAGE 384



EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 75 DEG)
.0 L - . I I . . . . I. , . I I I I I I I I

.16

.16

.24

.12

.06

j

.04 _ _

J

) .02

w -. 02

-I

.04

-. 04

-. 08

- 14 -12 -10 - - -4 - 2

ANGLE OF A
OATA SET SYMBOC CrNFIGURATIC.I DESCRIPTION
tC71002) HFC TWT 544 LAUNCH VEHICLE STUDIES TI01SI
lC71013) t5 DATA N",T AVAILABLE FC.1 ALL CONDITIC'NS

t8l710833 0 HSFC TWT 544 LAUNCH VEHICLE STUDIES TliOISl

TTACK. ALPHA. DEGREES
CRBINC PHIS XS
-1.5 000 0.000
-1.500 75.000 0.624
-1.500 75.000 0.885

ELEVTR REFERENCE INFCHNATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM LONGITUDINAL POSITION [PHIS = 75 DEG)
.LO f I I Ir ' I . . . IiI I I 1 1 I I I I I I I I ' I . . w . .

.16

.16

.14

.12Z

m
U

z
Lii

Li
U

LL

LI

LuU
0~aJ

0
LL

-)

U

rY

!Ld

..J

X

,(

cbLI

.10o

.08

.06

.04

.02

.0oo

-.02

-. o04

-. 06

-. 08

-. 20
-14 -12 -10 - 8 - 6 - 4 - 2

ANGLE OF A
DATA SET SYHCC.L Cc"_NFIGURATItC DESCRIPFTI.N
(Co100u HMSC TWT 544 LAUNCH VEHICLE STUDIES TIeiS1
(B71013) DATA NOT AVAILAOLE Frr, ALL CCONIDITIONS
(871083) % NSFC TWT 544 LAUNCH VEHICLE STUDIES TIO1SI

kTTACK. ALPHA, DEGREES
rCB INC PHIS XS

-1 .500 75.000 0.000
-1 .500 75.000 0.624
-1.500 75.000 0.885

MACH 4.96

ELEVTR REFERENCE INFOc.MATION

0.000 SREF 7.8800 SO. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XNRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 75 DEG)
0.?

0.6

0.5

0.4

0.3

Z

U

I

Ld

U
LL

Ci

LL

-J

0
Cz

Z

0.2

O.1

0.0

-0. 

-0.2

-0.5

-0.4

-0.670 .G

-0.9

-1.0

-1.1

.9

DATA SET SYNM -4

(C71002) O
IB(071013)
(071083) 0

.S .7 .6 .S .4 .3

PITCHING
CONrFIGURATIOC DESCRIPT[CN

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

TIOI
TO1 !
T101'

-.2

MOMENT COEFFICIENT. CLM
CRIBINC PHIS XS ELEVTR

S1 -1.500 75.000 0.000 0.000
S1 -1.500 75.000 0.624 0.000
S1 -1.500 75.000 0.885 0.000

-. 4 -. 6

REFERENCE INFORMATION

SREF 7.8800 S0. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .61
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 75 DEG)
O.7 r I I I I I I I , I I I I i I I J I I I I I * · [ I * I I 1 ! I ' I I ' i

0.*

0.5

0.4

0.i

0.0

-0.1

-o0.2

-0o. 3

-0.4

-0.5

-0.6

-0, 7

-0.e8

-0.9 

-1 .0

.9

DATA SET SYMOCL
(C 71002)
(071013) 
(C71083) 0

PITCHING MOMENT COEFFICIENT. CLM
CCJNFIGURATICO DESCRIPTIOCN CEBINC PHIS XS ELEVTR REFERENCE INFCORMATION

MSFC TWT 544 LAUNCH VEHICLE STUDIES TiOIsl -1.500 75.000 0.000 0.000 SREF 7.8800 s5. IN
MSFC TWT 544 LAUNCH VEHICLE STUDIES TIrj1S1 -1.500 75.000 0.624 0.000 LREF 2.0280 IN.
MSFC TWT 544 LAUNCH VEHICLE STUDIES T10151 -1.500 75.000 0.885 0.000 BREF 4.4600 tN.

XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 75 DEG)
~~~~~~~~~~~i- -*- 

I~ II II

.__ _ _ _ _... ~ ~

.8 .7 .6 .5

CCr-IFIGURATICJ DESCRIPTICN'
MSFC TWT 544 LAUNCH VEHICLE S
DATA NfT AVAILABLE FcR ALL C"C
MSFC TWI 544 LAUNCH VEHICLE S

.4 .3 .2 .1 .0 -. 1 -. 2

PITCHING MOMENT COEFFICIENT. CLM
CR BINC PHIS XS ELEV

TUDIES TICOlSt -1.500 75.000 0.000 0.0E
Dt0ITlICJNs -1.500 75.000 0.624 0.0(
TUDIES TIOlSi -1 .500 75.000 0.885 0.01

-. 3 -. ,

TR

30
30

00

-. 5 -. 6

REFERENCE INFORMATION

SREP 7.8800 SQ. tN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE:

MACH 1.97

o.?

0.5

0.4

0.3

z
u

z
LL

LL
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LL
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Z
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0.1

O.0
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-0.2

-0.3

-0.4

-0.6-o *6

-0.?7

-0.e

-0.9

-1.0

-1.1

- .2 

DATA SET 
(C C71002 )
(8?1013)
(871083)

9

SY MrOOL

srcr

.!
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PAGE 389



EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 75 DEG)

.-'

t S X X X ~~~~~~~~--/=

, .- =....==._.=. :__

.,la .a .?~~~~~ ~ ~ ~ ~ ~ .6 .o4 $ .2 _.l ._-l-Z-3. ..

PITCHING
CrNFIGURATICN DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE STUDIES T1ClS
OATA NjT AVAILABLE FORC ALL CONDITIONS
HSFC TWT 544 LAUNCH VEHICLE STUDIES TIOIS

MOMENT COEFFICIENT. CLM
CRBINC PHIS XS E

St -1.500 75.000 0.000 I
-1.500 75.000 0.624

Si -i1.500 75.000 0.885

LEVTR
0.000
0.000
0.000

REFERENCE INFct4MATION
SREF 7.88o00 5. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96

0.?

0.e

0.5

0.4

0.3

0.2

Z
U

Z

U-LL

LJ

Cy

LL

I

0

0.1

0.0

-0.1

-0.2

-0.3

-0.4

-0.5

-0.6

-0. .7

-0.8

-0.9

-1.0

-l .

-1.2

SY MCJLDATA SET
(C71002)
(E71013)
(071083)
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS : 90 DEG)
.0 L . . r . I I I . . . . . .. . . . .

.8

.?

.6

.5

-.4

-. 5

-14 -12 -10 - 8 - 6

DATA SET
( C71005 )
(871015)
(871085)

-4

ANGLE
SyHO'cL CCFIGURATICN DESCRIPTICJ4

HSFC TWT 544 LAUNCH VEHICLE STUOIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

O SHFC TWT 544 LAUNCH VEHICLE STUDIES

-a2 0 2 4

OF ATTACK, ALPHA, DEGREES
CRBINC PHIS XS

Tt01SI -1.500 90.000 0.000
TIOlsI -1.500 90.000 0.624
T7Ii S1 -3.500 90.000 0.885

6

ELEVTR
0.000
0.000
0.000

8 10 12

REFERENCE [NFCRMAT[ON
SREF 7.8800 So. tN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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.6

.o

.5

Z
LdLd

.2

'-S4 -12 -SO -8 -G -4

U

L~~~~~ANI-GL

-. 4

-. 5

ANGLI
DATA SET SYM"E.L C'JNFIGURATIcN DESCRIPTICN

(C7t005) MrFC TT 544 LAUNCH VEHICLE STUDIES
(l710tS) R MSFC TWT 544 LAUNCH VEHICLE STUDIES
(871085) 0 HSFC TWT 544 LAUNCH VEHICLE STUDIES

- 2 0 2 4 6

E OF ATTACK. ALPHA. DEGREES
C'a1INC PHIS XS ELEVTR

TiLOl S -1.500 90.000 0.000 0.000
TIO151 -1.500 90.000 0.624 0.000
TIOlSi -1.500 90.000 0.885 0.000

REFERENCE INFO.RMATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.19 PAGE 392



ANGLE OF ATTACK. ALPHA. DEGREES
SYMBOL' CCrFICGURATtON DESCRIPTION CRBINC PHIS XS

MSFC TWT 544 LAUNCH VEHICLE STUDIES TIS1015 -1.500 90.000 0.000
a DATA NOT AVAILABLE FOR ALL CONDITIONS -1.500 90.000 0.624
O MSFC TWT 544 LAUNCH VEHICLE STUDIES TiOlSI -1.500 90.000 0.885

ELEVTR REFERENCE INFORMHATION
0.000 SREF 7.8800 50Q. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97

.6

.S5

.JI-

LLIL

LL

0LO
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.4
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.2

.I
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OATA SET
(C71005)
(8¢7015)
(871085)
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FFFFF:T nF CRM I lNGtITUIIillnAI POISITT1PIN fPHIS : qn nFl D1

-12 -10 -8 -6 4

ANGLE OF ATTACM
CCOHFIGUTRATION DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI
DATA NOT AVAILABLE FOR ALL CC.NDITIC'4S
HSFC TwT 544 LAUNCH VEHICLE STUDIES T101S1

K. ALPHA, DEGREES
CORbINC PHIS XS
-1 .00 90.000 0.000
-1.500 90.000 0.624
-1.500 90.000 0.885

:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:
l.... :1-

J~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

;~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.

.p:

.I 

ELEVTR REFERENCE INFCORMHATION
0.000 SREF ?7.800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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DATA SET SYHOC..
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 90 DEG)
o.t F" I' r -r- I I I ' I , r , I IT , l I I I r .· 

ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMCOL C*4FIGURATIC AN DESCRIPTICO
(C700o5) MSFC TWT 544 LAUNCH VEHICLE STUDIES T101 SI
(B71015) MSFC TWT 544 LAUNCH VEHICLE STUDIES T101SI

(B71085) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES T101SI

CRfBINC PHIS XS ELEVTR REFERENCE INFCORMATION

-1.500 90.000 0.000 0.000 SREF 7.8800 SQ. IN
-1.500 90.000 0.624 0.000 LREF 2.0280 IN.
-1.500 90.000 0.885 0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .60
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 90 DEG)07 I I I TIT I I . I .T . . .I I
O .e _

o.S

0.4

0.5

z
u

z

L1LLtl
u
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Li

J

z

Lbr

0.2

0.1

O.0
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-0.2

-0.3

-0.4

-0.5

-0.6

-0.9

-1 .0

-8.1

-1.2 L-
14

DATA SET SYMDOL

(C71005 )
(871015)
(871065) 0

-12 -10 - 8 - 6 4

ANGLE
CraiJFIGURAT7ICN DESCRIPTIC,_

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES

OF A

T101 SI
T101 S1
T101 S1

2 0 2

ATTACK. ALPHA. C
cR8INC PHIS
-1 .500 90.000
-1.500 90.000
-1 .500 90.000

4

DEGREES
XS

0o.oo000
0.624
0.885

1A

6 t10 12 14

ELEVTR
0.000
0.000
0.000

REFERENCE INFGRMATION
SREF 7.8800 0S. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2460 IN.
SCALE 0.0040 SCALE

MACH 1.19
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 90 DEG)
0 .? 
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-1.2 -
-14

DATA SET SyMHOCL

(C71005 0
(l7?i1 5)
c0I008IO ~ 0

1
-12 -10 - I - 6 - 4 - 2

ANGLE OF ATTACP
CckJFICURATICO DESCRIPTICI4

nSFC TWT 544 LAUNCH VEHICLE STUDIES T101OS
DATA WN'T AVAILADLE FCR ALL CONDITIONS
HSFC TWT 544 LAUNCH VEHICLE STUDIES TlOiSI

0 2

K, ALPHA, C
CABINC PHIS

-1 . 500 90.000
-1 oo.500 90.000
-1 .500 90.000

4

DEGREES
XS
0.000
0.624
0.885

I 8

ELEVTR
0.000
0.000
0.000

10 12

REFERENCE INFORMATICON
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 5.3600 IN.
YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 90 DEG)
vnt--w *, ,i E~rrT -s r- w iff igl ,El ,i E'I i llr-a i , l l'l fh | W W W *'~7* t.
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-12 -10 - a
I

- 6 -4ANGLE

ANGLE
Cr.NFIGURATICN DESCRIPTICJ

MSFC TWT 544 LAUNCH VEHICLE STUDIES
DATA lNOT AVAILABLE FCR ALL CrJNDITICAiS
MSFC TWT 544 LAUNCH VEHICLE STUDIES

-2 0 2

OF ATTACK. ALPHA. C
CQBINC PHIS

TiOlSI -1.500 90.000
-1 .500 90.000

T10ISI -1. 500 90.000

4

DEGREES
xs
0o.ooo
0.624
0.885

6

ELEVTR
0.000
0.000
0.000

a 10 12

REFERENCE INrOCHATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 90 DEG)
.e o
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.10
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-14

OATA SET SYMOOLD
(C71005)
(871015) 
(B71085) O

-12 -10 - 8 - 6 -4

ANGLE
CCNFIGURATIcO DESCRIPTICN

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSrC TWT 544 LAUNCH VEHICLE STUDIES

- 2 0 4

OF ATTACK. ALPHA. DEGREES
ORBINC PHIS XS

TI OIS1 -1.500 90.000 0.000
T1 01 S -1 .500 90.000 0.624
TIOIS1 -1 .500 90.000 0.885

6 10 12

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 90 OEG)

. I
2 4 6 10 12 14

ANGLE OF ATTACK. ALPHA. DEGREES
Cc44FIGURATICN DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

T101 S
TIO1S 
TloS1 1

CB8INC
-1.500
-1.500
-1.500

PHIS
90.000
90.000
90.000

XS
0.000
0.624
0.885

ELEVTR
0.000
0.000
0.000

REFERENCE INFO4RMATION
snEF 7.8800 so. IN
LREF 2.0280 IN.
OREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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OATA SET
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DATA SET SYHMCEO

(C71005) R
(B71015)
¢B71085) 0

CrcFIGURATICN DESCRIPTION
HSFC TWT 544 LAUNCH VEHICLE S
DATA N'OT AVAILABLE FOR ALL CC*
MSFC TWT 544 LAUNCH VEHICLE S

-4 - 2 0 2 4

ANGLE OF ATTACK. ALPHA. DEGREES
C0BINC PHIS XS

TUDIES TiCSI -1.500 90.000 0.000
,NDITICNS -1.500 90.000 0.624
TUDIES T101s -1.500 90.000 0.885

ELEVTR
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 7.8800 SQ. tN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97
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)ATA SET SYMCOrL
( C71005) 
, 71015) 
071085) 0

ANGLE OF ATTACI
CcIFICGURATIr" ODESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI
DATA N.,T AVAILADLE FrC4 ALL C'"JDITICNS
MSFC TWT 544 LAUNCH VEHICLE STUDIES TI01Si

K,. ALPHA. DEGREES
COBINC PHIS XS
-1.500 90.000 0.000
-1.500 90.000 0.624
-1 .500 90.000 0.885

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
O.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP O0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 90 DEG)
.40

.. 5

.30

.25

.20

.15

.10

.05

.00 -
.14

DATA SET SYHOOL

(B71015)
(I7l105) 0

k.__

.' , _ _.. . .

_ I - I - a - I I - a - a - a-. - .- -
-10 - 8 6 - 4 -2 0 2 4

ANGLE OF ATTACK. ALPHA, DEGREES
CCONFIGURATION DESCRIPTION ORBINC PHIS XS

MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI -1.500 90.000 0.000
HMsF TWT 544 LAUNCH VEHICLE STUDIES TlOjSl -1.500 90.000 0.624
MSFC TWT 544 LAUNCH VEHICLE STUDIES TIO1SI -1.500 90.000 0.885

ELEVTR
0.000
0.000
0.000

a 0tO 1i44

REFERENCE INFORCATION
SREF 7.8800 50. IN
LREF 2.0280 IN.
EREF 4.4600 IN.
XHRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .60
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 90 DEG)
FT .7 s ,17 r-i--r -Tr-w 1- T- -rrr -,--- w--r i-r-W w- -v--u -i-r, -rrr ? T1XE

-___ _..._..

-12 -10 - 8 - 6 -

ANGL
L CCNrIGURATICN DESCRIPTICkN

HSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES
HSrC TWT 544 LAUNCH VEHICLE STUDIES

4 - 2 0

E OF ATTACK.
CE

T101 51 -1
TIOISi -1
1011SI -1

2 4

ALPHA. DEGREES
WINC PHIS
.500 90.000
.500 90.000
1.500 90.000

XS
0.000
0.624
0.885

6

ELEVTR
0.000
0.000
0.000

8 10

REFERENCE INF'CHMATI0,

SREF 7.8800 SQ. IN
LAEF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZmRP 0.2480 IN.
SCALE 0.0040 SCALE
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ANGLE OF ATTACK. ALPHA. DEGREES
)ATA SET SYMDC'L

C71085) 0

CCOFIFGURATIOC4 DESCRIPTION
MHFC TWT 544 LAUNCH VEHICLE STUDIES T1OiS1
DATA NOT AVAILABLE FC4R ALL CCONDITICNS
nSFC TWT 544 LAUNCH VEHICLE STUDIES TlOISI

GRBINC PHIS
-1.500 90.000
-1.500 90.000
-1.500 90,000

XS
0.000
0.624
0.885

ELEVTR
0.000
0.000
0.000

REFERENCE INFOCHMATION
SREF 7.800 so. ItP
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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.40

ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SyMOr'C

(CI70U5) 
( BTl°8s) O

CrJFIGUURATICN DESCRIPTION
MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISi
DATA NOT AVAILABLE FcO ALL COAODITION4S
MSFC TWT 544 LAUNCH VEHICLE STUDIES TItOS1

CRBINC PHIS
-1.500 90.000
-1.500 90.000
-1.500 90.000

XS
0.000
0.624
0.885

ELEVTR
0.000
0.000
0.000

REFERENCE INFCORMATION
sREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.

mHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96 PAGE 406



EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 90 DEG)

_ .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.

~'. ~ =::=:= ... __..

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.I

'4-2-O-8-6 'l __ ._ _____

CCNFrIGURATICr4 DESCRIPTIOCI

MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

ANGLE OF ATTACK.

5TUDIES T10151 -1
1TUDIES T S0151 -1
1TUDIES T S10151 -1

ALPHA. DEGREES
BINC PHIS XS

.500 90.000 0.000

.500 90.000 0.624

.500 90.000 0.885

ELEVTR REFERENCE INFORAATtON

0.000 SREF 7.8800 s5. IN
O.000 LREF I 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN..
SCALE 0.0040 SCALE
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EFFECT OF SRH LONGITUDINAL POSITION (PHIS = 90 DEG)
.20
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Ld
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LL
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X

Ll
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m

.10
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.04
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.00

.oz

-. 04

-. 06

-. 08

-. 10 4
-14

OATA SET SYMcrL
(C71005) n
(c71085) 0

-12
I

-10
I

- 6 -4ANGLE

ANGLE
CrlIFtGURAT1tI, OESCRIPTIC*!

MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT S44 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

-2 0 2

OF ATTACK. ALPHA. C
C4B INC PHIS

TiOC 51 -1.500 90.000
TtrOt S -1. s00 90.000
TI01 SI -1.500 90.000

4

DEGREES
XS
0.000
0.6Z4
0 .885

6

ELEVTR
0.000
0.000
0.000

10 12

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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POSITION (PHIS = 90 DEG)

ANGLE OF ATTACK. ALPHA. DEGREES
CCNFIGURATICN DESCRIPTION 'RBINC PHIS XS ELEVTR

MSFC TWT 544 LAUNCH VEHICLE STUDIES TlO1SI -1.500 90.000 0.000 0.000
DATA NOT AVAILABLE FcOR ALL CtONDITlO4S -1.500 90.000 0.624 0.000
HSFC TWT 544 LAUNCH VEHICLE STUDIES T7OS1 -1.500 90.000 0.885 0.000

REFERENCE INFORHATION
SREF ?.8800 So. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97
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DATA SET SYMBO'

(B71005) C
( e 71085) 0
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EFFECT OF SRM LONGITUDINAL POSITION [PHIS = 90-DEG)
" i ! ~ i v · i f ~ i , i ! i · i i ! · i ; · ! i ! i 1' i ! v i , i ! ! ~ I ! d

~' · Y ~ 1
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iii .la-

-12 -10 -8 - 6 -4 -Z

ANGLE OF ATTACK
CCOFIGURATICN DESCRIPTION

HSFC TWT 544 LAUNCH VEHICLE STUDIES TIOIS1
DATA NOT AVAILAELE FC.1 ALL CCODITIC*JS
HSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI

I I I 40 2 4

(K, ALPHA. DEGREES
CRBINC PHIS Xs

-1 .500 90.000 0.00U
-1.500 90.000 0.624
-1.500 90.000 0.885

ELEVTR
0.000
o.00o
0.0o00

14

REFERENCE INFCHMATI'.N
SREF 7.8600 So. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XmRP 5.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 410MACH 4.96

.0 r

.16

.i6

.14

.12z

m

uC..)

z
u-

LL

Z

C)

ILILd

U

C)U
LL

LL

-J

x

L Ld

.)

m

.10o

.08

.04

.02

.00

-. 02

- .04

-. 06

-. 08

-I

DATA SET
(C71005)
(871015)
(871005)

14

SYMBO'L

0

II

II

I

I I I I I I I1

r ,

6 a 1lu 1c



EFFECT
o. F -r

0.4

0.5

0.4 - __ __ __....

0.2 ______
0.1 

I-

J -0___ ___ ___ __.3 _ _

LL

-0.6 _____

-0.7
-0.-

-0.9

-1.0

.9 .8 .7 .6 .5 .4 .3 .2 . 0 -. 1 -. 2 -. 3 -. 4 -. -._

PITCHING MOMENT COEFFICIENT. CLM
OATA SET SHYMCOL COcNFIGURATtON DESCRIPTICt RBtINC PHIS XS ELEVTR REFERENCE INFCtMATION
(C71005) R NSFC TWT 544 LAUNCH VEHICLE STUDIES TlOISI -1.500 90.000 0.000 0.000 SREF 7.8800 SQ. IN
(C710125)i MSFC TWT 544 LAUNCH VEHICLE STUDIES TI01Si -1.500 90.000 0.624 0.000 LREF 2.0280 IN.
(B71085O) 0 SFC TWT 544 LAUNCH VEHICLE STUDIES T1I1Sl -1.500 90.000 0.885 0.000 BREF 4.4600 IN.

XNRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH PAGE 411
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PITCHING
OATA tET SYM2C0.

(072085) 0

C-IrFICURAATcIlI DESCRIPTICFr4
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TUT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

T1OIS
T101S
TiO1 

MOMENT COEFFICIENT. CLM
COIBINC PHIS XS E

$1 -1 .500 90.000 0.000
S1 -1.500 90.000 0.624
Si -1.500 90.000 0.885

ELEVTR
0.000
0.000
0.000

REFERENCE INFOHiMATICN
SREF 7.6800 so. IN
LREF 2.0280 IN.

RErF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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.7 .6 .5 .4

CONFIGURATIC'J DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE S
DATA NOT AVAILABLE FCR ALL CO
MSFC TWT 544 LAUNCH VEHICLE S

PITCHING MOMENT COEFFICIENT. CLM
ORBDINC PHIS XS E

STUD IES T101 51 -1 .500 90.000 O.00O
ND ITI CTIS -1.500 90.000 0.624
STUDIES Tl101 S -1.500 90.000 0.885

ELEVTR
0.000
0.000
O.OOO

REFERENCE INFORMATION
SREF 7.8800 S0. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YNRP 0.0000 IN,
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97
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-1 .0
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OATA SET
(C 7100SQ
[071015)
et71085)

SY MCOL

0

.1 .0
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EFFECT
0.7 ' .

SYMHOL CCeFrIGURATICN DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE S

2 DATA NC"T AVAILABLE FCR ALL CO
O MSFC TWT 544 LAUNCH VEHICLE S

PITCHING MOMENT COEFFICIENT, CLM
CRBINC PHIS XS E

iTUDIES TIOI SI -1.500 90.000 0.000
ADIT rINS -t.500 90.000 0.624
iTUDIES TlOtIS1 -1.500 90.000 0.885

:LEVTr REFERENCE INFCORATION

0.000 SREF 7.8800 s0. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96
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ANGL
DATA SET SYMCOL CcA4FIGURATICN DESCRIPTIC*4
-C7l.OO ) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(871017) Z HSFC TWT 544 LAUNCH VEHICLE STUDIES
(871087) 0 HSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
CRBINC PHIS XS

T11OSI -1.500 135.000 0.000
TIOlSi -1.500 135.000 0.624
T10151 -1.500 135.000 0.885

ELEVTR REFERENCE INFCHMATIOJ
0.000 SREF 7.8800 SQ. IN)
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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JR



EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 135 DEG)
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ANGLE
SYMHCO. C.PFICURATIC,4 DESCRIPTIC-J

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

O MSFC TWT 544 LAUNCH VEHICLE STUDIES

- 2 0 2 4

OF ATTACK. ALPHA, DEGREES
OR0INC PHIS XS

TIOIS -1.500 135.000 0.000
TIl IS1 -1.500 135.000 0.624
TIO1 S1 -1.500 135.000 0.885

6

ELEVTR
0.000
0.000
0.000

8 10 12

REFERENCE INFCRIUATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
OREF 4.4600 IN.

XHRP 3.3600 IN.
YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 135 DEG)
.1
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ANGLE OF ATTACK, ALPHA, DEGREES
SYMHOCL CcONFIGURATIC44 DESCRIPTIC'

MSFC TWT 544 LAUNCH VEHICLE STUDIES TI.lSl
DATA N'JT AVAILABLE FrC( ALL CCJO[ITICNS

O MSFC TWT 544 LAUNCH VEHICLE STUDIES TI1tSI

CRBINC PHIS

-1.500 135.000
-1.500 135.000
-1.500 135.000

XS
0.000
0.624
0.885

ELEVTR REFERENCE INF~rMATION
0.000 SREF 7.8800 So. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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OATA SET 5¥YMCOC
(C71008) I

B(671087) 
(B710e7! 

ANGLE OF ATTACK. ALPHA. DEGREES
Cr-F IGURATIci DESCRIPTICON ORBINC PHIS XS

MSFC TWT 544 LAUNCH VEHICLE STUDIES T151S1 -1.500 135.000 0.000
DATA NOT AVAILABLE FCR ALL CCN4DITIOIS -1.500 135.000 0.624
MSFC TWT 544 LAUNCH VEHICLE STUDIES TO11SI -1.500 135.000 0.885

ELEVTR REFERENCE INrcAHNATION

0.000 SREF 7.8800 SO. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 135 DEG)

.
-12

I
-10

I
- 8 -6 -4 - 2

ANGLE OF ATTACI
DATA SET SYMBHAL

(C710 7) C

CCNFtGURATICON DESCRIPTInIN
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
msrC TWT 544 LAUNCH VEHICLE STUDIES

TIll1 Si
TI01 51
T1o1S1

I
O 2

K. ALPHA. C
COR INC PHIS
-1.500 135.000
-1.500 135.000
-1.500 135.000

4

DEGREES
xs
0.000
0.624
0.885

6

ELEVTR
0.000
0.000
0.000

a 10 12 14

REFERENCE INFRNMATION
SREF 7.8800 0SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 135 DEG)
o.? f * I * * I i i . .i * I * I I m * * I * 

O.6

0.S

0.4

O.2

0.1

0.0

-0.1

-0.2

-0.5

-0.4

-0.5

-0.6

-0.7

-0.8

-0.9

-1.1

-1.2

OATA SET SYHMCOL

(C71000) Q
(871017)

ANGLE OF ATTACK, ALPHA. DEGREES
CC'NFI GURATICJ DESCRIPTICN CERBINC PHIS XS

HSFC TWT 544 LAUNCH VEHICLE STUDIES T1OISI -1.500 135.000 0.000
HSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI -1.500 135.000 0.624
HSFC TWT 544 LAUNCH VEHICLE STUDIES TiOISi -1.500 135.000 0.6e5

ELEVTR REFERENCE INFCORMATIC-N

0.000 SREF 7.8800 SO. IN
0.000 LREF 2.0260 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20
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LL
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z

0,6
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0.1

0.0

-0.1

-0.2

-0.3

-0.4

-0.5

-0.6

-o0.

-0.8

-0.9

-1.0

-1.1

-1.2 L-
14

DATA SET SYMHO,-

(C 7 1008)

(871087?) 0

ANGLE OF ATTACK, ALPHA. DEGREES
C'NF IGURATIcN DESCRilPTION CORBINC PHIS XS

MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOlSI -1.500 135.000 0.000
OATA Nr'T AVAILAeLE FCR ALL CGNDITICNS -1.500 135.000 0.624
MSFC TWT 544 LAUNCH VEHICLE STUDIES TIO1SI -1.500 135.000 0.885

14

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.8800 50. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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U

z -O.

LL 
-0 - ___ _

LL

LLJ -0.2

W -0.4

< -0.5

-0 6

-0.7

-0.8

-0.9

-1.2 ..
-14 -12 -10 - 8 - 6 - 4 - 2

ANGLE OF A
DA1A SET S.rMNCO CCIFIGURATIcN ODESCRIPTIONc

C7OB1008) MSFC TWT 544 LAUNCH VEHICLE STUDIES T1IOSI
(871017) R DATA NOT AVAILABLE F'" ALL COtJDITICNS
(B71087) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOIS1

TTACK. ALPHA, OEGREES
CAB INC PHIS XS
-1.500 135.000 0.000
-1.500 135.000 0.624
-1.500 135.000 0.885

ELEVTR REFERENCE INFORMAT7ION
0.000 SREF 7.8800 $S. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96 PAGE 422



POSITION (PHIS = 135 DEG)

syHC'L CjINFIGURATIOcN DESCRIPTI 4
SFC TWT 544 LAUNCH VEHICLE S

HMSFC TWT 544 LAUrNCH VEHICLE S
O MSFC TWT 544 LAUNCH VEHICLE S

ANGLE OF ATTACK. ALPHA. DEGREES
ORBINC PHIS XS E

STUDIES T10C1Si -1.500 135.000 0.000
STUDIES T10151 -1.500 135.000 0.624
STUDIES Ti0SI -1.500 135.000 0.885

ELEVTR
0.000
0.000
0.000

REFERENCE INFCHMATIONI
SREF 7.8800 S0. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .61
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OATA SET
(C7100s)
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EFFECT
.0 S . . .

.55 

.45

.35_
J

.30

L

C

.J
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.05.DS

.00. -
-14 -12 -10 - 8 - 6 - 4 - 2

ANGLE OF A
DATA SET SYMBOL CA4NFIGURATION DESCRIPTICJN
(CTo008) MSC TWT 544 LAUNCH VEHICLE STUDIES T101s1
(87101) MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOIS1
(871087) . MSFC TWT 544 LAUNCH VEHICLE STUDIES TI015

~TTACK. ALPHA, DEGREES
ORfBINC PHIS XS ELEVTR REFERENCE INFrRMATION

-1.500 135.000 0.000 0.000 SREF 7.8800 SO. IN
-1.500 135.000 0.624 0.000 LREF 2.0280 IN.
-1.500 135.000 0.885 0.000 BREF 4.4600 IN.

XHMRP 3.3600 IN.
YMRP 0.0000 IN.
ZmRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20
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Z
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L
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L
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I
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 135 BEG)

.55

. 50

.45

Li
z
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LL
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x

.40

.35

.25

.20

.15

.10

.05

.00 o, -12 -10

DATA SET SYMHOL CC*NFIGURATICON DES
IC7lOo8) * MSFC TWT 544 LAUNCH
(C7101t7) DATA WNT AVAILABLE
(e71087) 0 HSFC TWT 544 LAUNCH

p-X- -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-i-

8 - 4 -2 0 2 4

ANGLE OF ATTACK. ALPHA. DEGREES
SCRIPTIC *4 CRBINC PHIS XS
H VEHICLE STUDIES TIOISI -1.500 135.000 0.000
FcA ALL CCO*.ITICJS -1.500 135.000 0.624

H VEHICLE STUDIES TIOIS1 -1.500 135.000 0.885

6

ELEVTR
O .000
0.000
0.000

O10 12 14

REFERENCE INFORMATICN
SREF 7.8800 so. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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DATA SET SYMHCCA

(C7008o) R
(T1U017)
(071087) 0

ANGLE OF ATTACK, ALPHA. DEGREES
C0NFIIGURATIO'N DESCRIPTIC*I C4RB[NC PHIS XS ELEVTR

HSFC TWT 544 LAUNCH VEHICLE STUDIES TOl SI -1.500 135.000 0.000 0.000

DATA NOT AVAILABLE FC4x ALL CCr*DITIC4S -1.500 135.000 0.624 0.000
MSFC TWI 544 LAUNCH VEHICLE STUDIES TIOiSI -1.500 135.000 0.885 0.000

REFERENCE tNFCRMt4ATION
SREF 7.88eo00 . It
LREF 2.0280 I N.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMnP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE O.0040 SCALE
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 135 DEG)

-

. 7 w --T ' w i ! · r--T-- i w TT i ! E E T i i ~ ! i i r l --- T 1-F-TTr

-12 -10 - 8 -6 -4

ANGLE
SYMCCOL CCr4FCGUnATION DESCRIPTICON

SFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

O MSFC TWT 544 LAUNCH VEHICLE STUDIES

- 2 0 2

OF ATTACK. ALPHA. C
CRBINC PHIS

TIC2lSI -1.500 135.000
T101S1 -1.500 135.000
TilOSI -1.500 135.000

4

]EGREES
Xs
0.000
0 624
0 .885

6

ELEVTR
0.000
0.000
0.000

8 10

REFERENCE INFCCnHATION
SREF 7.8800 5Q. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .61
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.15

.10

.05

.00L

DATA SET
¢C71008! 
(871017)
(871U,37)

14
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 135 DEG)

I
-10 - a

I
CrF FI GURATIC*4 DESCRIPTICk4

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAU14CH VEHICLE STUDIES
MSFC TWT 544-LAUtNCH VEHICLE STUDIES

- 4 - 2

ANGLE OF ATTACI

T101 SI
TI1 S51
TIOI 51

U 2 4

K. ALPHA. D
CRBINC PHIS
-1.500 135.000
-1.500 135.000
-1.500 135.000

DEGREES
XS
0.000
0.624
0.885

6

ELEVTR
0.000
0.000
0.000

I
1U

REFERENCE
SREF
LREF
CREF
XHRP
YHRP
ZMRP
SCALE

12 14

E tNFRHATIC,,J
7.8800 SQ. IN
2.0260 IN.
4.4600 IN.
3.3600 IN.
0.0000 IN.
0.2480 IN.
0.0040 SCALE
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 135
.40
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DATA sET SYMHOO

(C710O' )
(871017) 1
(871087) 0

-12 -10 - 8 - 6 - 4 - z

ANGLE OF ATTACP
CONFIGURATIECN DESCRIPTICO

MSFC TWT 544 LAUNCH VEHICLE STUDIES TIl1Si
DATA NOT AVAILABLE FPC. ALL CCDJOITIONS
MSFC TWT 544 LAUNCH VEHICLE STUDIES T1OIS1

0 2

K, ALPHA. C
CRBINC PHIS
-1.500 135.000
-1.500 135.000
-1.500 135.000

4

]EGREES
xs
0 .Duo
0.624
i .855

6

ELEVTR
0.000
0.000
0.000

108

REFERENCE INr(CAMATION
SREF 7.8800 So. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97
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.40

OATA SET SYH0MCI
(C71OOS) 
¢871017) 
(B?7087j 0

ANGLE OF ATTACK. ALPHA. DEGREES
CClIFIGURATION DESCRIPTION ORBINC PHIS XS

MSFC TWT 544 LAUNCH VEHICLE STUDIES T101S1 -1.500 135.000 0.000
DATA NOT AVAILACLE FCR ALL COlNDITIONS -1.500 135.000 0.624
MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI -1.500 135.000 0.885

ELEVTR REFERENCE INFCORHATIONJ
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
yNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 135 DEG)
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tA -12 -to - 8 - 6 - 4 - 2 0 2 4 6 8 10 12 14

ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATIC*N DESCRIPTI'N

MsFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

TIO1 IS1
TlCOlSI
T101 51

ORBINC PHIS
-1.500 135.000
-1.500 135.000
-1.500 135.000

XS
0.000
0.624
0.885

ELEVTR
0.000
0.000
0.000

REFERENCE INFr¢CMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .61
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 135 DEG)
.20

.16

.16

.12

Ia-
z
LL

LL

LI

LLJ

LI

X

W

m

.10

.08

.06

.04

.00

- .02

-. 04

-. 06

- .08

-. 10
14

OATA SET SYMHOC
(C71000 0
(871017)1.1

-12 -10 - 8 - 6 -4

ANGLE
Cr-NFIGURATICJ DESCRIPTICJ4

USFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES

-2 0 2

OF ATTACK. ALPHA, O
O"RBINC PHIS

Tl'IlSI -1.500 135.000
TIOl SI -1.500 135.000
TIO151 -1.500 135.000

4

DEGREES
xs

o .ooo
0.624
0.885

ELEVTR
0.000
0.000
0.000

~~~~~~~~~~~~~~~~~~~~~~~~~~~-I-

__ _._........e_. 

C ~~~~~~~~~~~~~~~~~~~~~~~~~.!. _i

REFERENCE INFCHMATION
SREF 7.8800 so. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZmRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 135 DEG)
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ANGLE OF ATTACK.
DATA SET SYMOHC COCtFIGURATICk DESCRIPTIOCJ CR
(C71OO8) MHSFC TWT 544 LAUNCH VEHICLE STUDIES T01.Sl -1

(871017) DATA tJrT AVAILABLE Fc.R ALL CCJ IDTIC44S -1
(071087) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES T1OlISI -1

ALPHA, DEGREES
RBINC PHIS
.500 135.000
.500 135.000
.500 135.000

Xs
0.000
0.624
0.885

ELEVTR
0.000
0.000
0.000

REFERENCE INFrRMHATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHMRP 0.2480 IN.
SCALE 0.0040 SCALE
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.20

.18

cn
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Ld
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-. 04 

-.-0-. 0.

-- 14 -12 -10 -8 - 6 -4 - 2

ANGLE OF A
DATA SET SYNHC- CONFIGURATION DESCRIPTICON
(7100co) NSFC TWT 544 LAUNCH VEHICLE STUDIES TIOlSI
(07101 7) DATA NOT AVAILABLE FOR ALL C'NODITIONS
(t710871) MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI

~TTACK. ALPHA. DEGREES
CRBINC PHIS XS
-1.500 135.000 0.000
-1.500 135.000 0.624
-1.500 135.000 0.885

ELEVTR REFERENCE INFrfHNATION
0.000 SREF 7.8800 50. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 135 DFG1
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.9 .S .7 ., .5 .4 .4 .2 .t .0 -.1 -.Z -. 3 -. 4 -. 5 -. ,e

CCJNFIGURATIC*I DESCRIPTION
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE

PITCHING MOMENT COEFFICIENT. CLM
CRBINC PHIS XS ELEVTR

STUDIES TIt151 -1.500 135.000 0.000 0.000
STUDIES TIOISI -1.500 135.000 0.624 0.000
STUDIES T1OSI -1.500 135.000 0.885 0.000

REFERENCE INFORMATION
SREF ?.8800 SQ. IN
LREF 2.0260 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM LONGITUDINAL POSITION [(PHIS = 135 DEG)
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S1

SYMHC.L CONFIGURATION OESCRIPTIC94
sFC TWT 544 LAUNCH VEHICLE STUDIES

MSFC TWT 544 LAUNCH VEHICLE STUDIES
O MSFC TWT 544 LAUNCH VEHICLE STUDIES

PITCHING MOMENT COEFFICIENT. CLM

T101 SI

TIO ISI

CiRBINC PHIS
-1.500 135.000
-1.500 135.000
-1.500 135.000

XS

0.000
0.624
0.885

ELEVTR
0.000
0.000
0.000

REFERENCE INFORMATION

SREF 7.8800 SO0 IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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DATA SET
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0a.?

0.6

0.5

0.4

0

O.e

0.1

o.0

-o0.

-0.2

-0.3

-0.4

-0.6

-0.?

-0.8

-0 .9 

-1.0

-1.2

DATA SET SyMCOC

c7100Oe)

(871087) O

COcFIGURATIlCJ DESCRIPTIrCI
MSFC TWT 544 LAUNCH VEHICLE S
DATA NOT AVAILABLE FC,' ALL CO
MSFC TWT 544 LAUNCH VEHICLE S

PITCHING MOMENT COEFFICIENT, CLM
C.RBINC PHIS XS El

STUDIES T101S1 -1. 500 135.000 0.000
NDITIIONS -1.500 135.000 0.624
TUD DIES T1OtS1 -1.500 135.000 0.8 5

LEVTR REFERENCE INFORMATtON
0.000 SREF 7.8800 SQ. IN
O.000 LREF 2.0280 IN.
0.000 6REF 4.4600 IN.

XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 135 DEG)
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.4 .3

PITCHING
CC4FITGURATIC¢ DESCRIPTICI4

MSFC TWT 544 LAUNCH VEHICLE STUDIES T101'
DATA NOT AVAILABLE FOR ALL CCJO0ITINCS
MSFC TWT 544 LAUNCH VEHICLE STUDIES T1Ol

.2 .1 .0 -. 1 -. 2

MOMENT COEFFICIENT, CLM
CRB1INC PHIS XS ELEVTR

t51 -1.500 135.000 0.000 0.000
-1 .500 135.000 0.624 0.000

51 -1.500 135.000 0.885 0.000

-. 3 -. 4 -. 5 -. 6

REFtRENCE INFOCRMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
eREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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DATA SET
(C 7100 )
(e701 7)
(07107? 

I I

MACH 4.96



SIDE SLIP ANGLE. BETA. DEGREES
SYHCOL COCNFIGURATICN DESCRIPTIl' CR8 INC PFHIS XS

MSFC TWT 544 LAUNCH VEHICLE STUDIES TO1IS1 -1.500 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T10151 -1.500 75.000 0.624

O MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI -1.500 75.000 0.885

ELEVTR REFERENCE INFORCMATtON
O.000 SREF T.8800 SG. Irt
O.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALt

MACH .60
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DATA SET
C71010 )

(A71014)
(A71084 )
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.08

.04

.02

.00

-. 02

-. 04

-. 06

-. 08

-12 -10 - 8 - 6 - 4 -

SIDE SLIP ANGLE. BETA. DEGREES
OATA SET SYMC'X CC4FIGURATI4'N DESCRIPTlC4J CORBINC PHIS Xs
(C?7010) n sFC TWT 544 LAUNCH VEHICLE STUDIES TO11SI -1.500 75.000 0.000
(A 7 1014) HSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI -1.500 75.000 0.624
(7A10084) 0 HSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISi -1.500 75.000 0.885

ELEVTR
0.000
0.000
0.000

REFERENCE INFORRMATION
SREF 7.8800 SO. tN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
Z2RP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 75 DEG)

-. 10 _
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L

>~~~~~~ o

ii<- 

-12 -10 8 - 6 -4 -2 2 4 6 8 10 12

DATA SET SYHDC0C
(C7C010) I
(A7101t4 )
(A71084) 0

SIDE SLIP ANGLE. BETA. DEGREES
CONF IGURATION DESCRIPTICO ORBINC PHIS XS

ISFC TWT 544 LAUNCH VEHICLE STUDIES TSOlSI -1.500 75.000 0.000
DATA tJT AVAILABLE Forz ALL Cc'jiDITClJS -1.500 75.000 0.624
HSFC TWT 544 LAUNCH VEHICLE STUDIES TIOIS1 -1.500 75.000 0.885

ELEVTR REFERENCE INFrRMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YHMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.96
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OATA SET SYMCC'4

CA71014 )
(A71084) c

SIDE SLIP ANGLE. BETA. DEGREES
CCJFIGURATICe DESCRIPTICON ORBINC PHIS XS ELEVTR

MSFC TWT 544 LAUNCH VEHICLE STUDIES TICo1S -1.500 75.000 0.000 0.000

DATA NOT AVAILABLE FOR ALL C(ODITIONS -1.500 75.000 0.624 0.000

HSFC TWT 544 LAUNCH VEHICLE STUDIES TIOIS1 -1.500 75.000 0.885 0.000

REFERENCE INFCRMATION
SREF 7.8800 q0. IN
LREF 2.0280 IN.
CREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96 PAGE 442



EFFECT
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-2514 -12 -10 - - 6 

SIDE
DATA SET SYHMCL4 CONFIGURATIC¢* DESCRIPTICON
(C71010) n MSFC TWT 544 LAUNCH VEHICLE STUDIES
IA71014) M MSFC TWT 544 LAUNCH VEHICLE STUDIES
(A71084) 0 HSFC TWT 544 LAUNCH VEHICLE STUDIES

MACH .60

SLIP ANGLE, BETA. DEGREES
CORBINC PHIS XS

TIO1 S1 -1.500 75.000 0.000
TOi1 SI -1.500 75.000 0.624
T10151 -1.500 75.000 0.885

ELEVTR REFERENCE INFCHNATYION
0.000 SREF 7.8800 50. IN
0.000 LREF 2.0280 IN.
0.000 OREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 75 DEG)
.25 

.20

.15

.oo

-. 05

-. 10

-.15

-.20

~~ -- O -T- -- ..

-.25 I
-14

OATA SET SYMBOA

(Ci1010) CCA71U14 )
(A?1084 ) 

-12 -10 - 8 - 6 - 4 - 2 0 2

SIDE SLIP ANGLE. BETA. DE
CCt*lFIGURATICN DESCRIPTIClI RlBINC PHIS

MSFC TWT 544 LAUNCH VEHICLE STUDIES TI'1S1 -1.500 75.000
HSFC TWT 544 LAUNCH VEHICLE STUDIES TlOJ1SI -1.500 75.000
HSFC TWT 544 LAUNCH VEHICLE STUODIES TlOlS1 -1.500 75.000

4

EGREES
XS

0.624
0.e85

6 8 10

ELEVTR
0.000
0.000
0.000

a2

REFERENCE INFCORATtOcN
SREF 7.8800 30. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 444
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DATA SET SYMOCGL
(C71010)
(A?1014)
(A71004) O

ITION (PHIS = 75 DEG)

SIDE SLIP ANGLE. BETA. DEGREES
CClNFIGURATICN DESCRIPTIOCN ORBINC PHIS XS

MSFC TWT 544 LAUNCH VEHICLE STUDIES T1O1SI -1.500 75.000 0.000
DATA N'T AVAILABLE FC"a ALL CrNDITICNS -1.500 75.000 0.624
MSFC TWT 544 LAUNCH VEHICLE STUDIES T1,S11 -1.500 75.000 0.885

ELEVTR REFERENCE INFCSMATION
O.000 SREF 7.88e00 S. I N
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 35.600 IN.
YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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OATA SET SYMHCB,

(A71014) )
( A7?)34 ) O

-4 -

SIDE SLIP
Cc4FIGURATICI DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE STUDIES TO151
DATA NOT AVAILABLE F'R ALL CCJNDITItJNS
HSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI

4.96

Z 0 2 4 6

ANGLE. BETA. DEGREES
CRBINC PHIS XS ELEVTR
-1.500 75.000 0.000 0.000
-1.500 75.000 0.624 0.000
-1. S00 75.000 0.885 0.000

REFERENCE INFORMnATICN
SREF 7.8800 SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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OATh SET SYMOCCL CC4IFIGURATIC4 OESCRIPTICN
(C7O0101) n MSFC TWT 544 LAUNCH VEHICLE S
IA71014 ) L MSFC TWT 544 LAUNCH VEHICLE S
(A71084) NMSFC TWT 544 LAUNCH VEHICLE S

- 4 - 0 2 4 6 8 10 12 t4

SIDE SLIP ANGLE. BETA. DEGREES
COBINC PHIS XS ELEVTR REFERENCE INFRCAMATION

iTUOIES TIOl1S -1.500 75.000 0.000 0.000 SREF 7.e8s0 SQ. IN
!TUDIES T1OIS1 -1.500 75.000 0.624 0.000 LREF 2.0280 IN.
jTUOIES TIOISI -1.500 75.000 0.885 0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP O.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 75 DEG)
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SIDE
DATA SET SYHBC'L

(C71010) Q
(A71014 )
(A71084 ) O

CcAIFIGURATIOC DESCRIPTION
NSFC TWT 544 LAUNCH VEHICLE STUDIES
MsFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

SLIP ANGLE. BETA. DEGREES
CtBINC PHIS XS

TIOl.SI -1.500 75.000 0.000
TIOl SI -1.500 75.000 0.624
TlCItS -1.500 75.000 0.885

ELEVTR
0.000
0.000
0.000

REFERENCE INFCrHNATION
SREF 7.8800 S0. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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OATA SET SYmHC'- L
(C7t010)
(471014)
(A71084) 0

CONFIGURATICON DESCRIPTICR4
MSFC TWT 544 LAUNCH VEHICLE S
DATA NOT AVAILABLE FrC4 ALL CO
MSFC TWT 544 LAUN4CH VEHICLE S

;ITION (PHIS = 75 DEG)

- 4 -2 0 2 4

SIDE SLIP ANGLE. BETA. DEGREES
ORBINC PHIS XS

STUDIES T10151 -1.500 75.000 0.000O
40DT I OJNS -1.500 75.000 0.624
STUDIES TIOlSi -1.500 75.000 0.885

ELEVTR REFERENCE INFrMHATION

0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.96
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POSITION (PHIS = 75 DEG)

SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMHOCA C',4JFIGURATOCN DESCRIPTION ORBINC PHIS XS ELEVTR
(C710?IU) M FC TWT 544 LAUNCH VEHICLE STUDIES T101OS -1.500 75 000 0.000 0.000
(A71014 ) 1 DATA NOT AVAILACLE FC.i ALL C".IDITIN4S -1.500 75.000 0.624 0.000
(A71084) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISi -1.500 75.000 0.885 0.000

REFERENCE INFOlMATION
SREF 7.8800 SQ. IN
LREF 2.0200 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT
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OATA SET 5YMHOC
C7C01 I) D
A?7I086) 0

SIDE SLIP ANGLE. BETA. DEGREES
CrtFlIGURATICN DESCRIPTION cCRBINC PHIS XS

MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI -1.500 90.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES TlOS11 -1.500 90.000 0.624
HSFC TWT 544 LAUNCH VEHICLE STUDIES TlOl1Si -1.500 90.000 0.885

.60

ELEVTR REFERENCE INFRAIMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 OREF 4.4600 IN.

XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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OATA SCT
(C710t1 
(471016)
(A71086)

SIDE SLIP ANGLE. BETA. DEGREES
SYNMC._ C,,JrIGURATIC" DESCRIPTIONN CRBINC PHIS XS ELEVTR

HFsC TWT 544 LAUNCH VEHICLE STUDIES T101IS1 -1.500 90.000 0.000 0.000

HSFC TWT 544 LAUNCH VEHICLE STUDIES T101S1t -1.500 90.000 0.624 0.00

O MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOlSI -1.500 90.000 0.8T5 0.000

REFERENCE INFORHMATION
srEF 7.800 SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 90 OEG)
= I i i , i . i i ! ! i _ _ _ _ _ , ' _ _ _ _ _ _ _ i ! m i i ! ~, ! ii I ~ i T- -- r-'
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SIDE
CCkFIGURATION DESCRIPTICN

MSFC TWT 544 LAUNCH VEHICLE STUDIES
DATA NOT AVAILABLE FC. ALL CO¢JDITIC JS
HSFC TWT 544 LAUNCH VEHICLE STUDIES

- 2 0 2 4

SLIP ANGLE. BETA, DEGREES
CBINC PHIS XS

TIOl S -1.500 90.000 0.000
-1.500 90.000 0.624

T1O1SI -1.500 90.000 0.885

6 8 iO tZ 14

ELEVTR
0.000
0.000
0.000

REFERENCE INFrORMATICON
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 90 DEG)
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DATA SET SYMBOL
(C?71011 ) 
(A71016)
IA710881 0

CcOrF IGURATION DESCRIPTION
MSrC TWT 544 LAUNCH VEHICLE S
DATA NOJT AVAILABLE FC4' ALL COC
MSFC TWT 544 LAUNCH VEHICLE S

- 4 - 2 0 2 4

SIDE SLIP ANGLE. BETA. DEGREES
ORBINC PHIS XS

TUDIES TIOI St -1 .500 90.000 0.000
oDt TIOCNS -1 .500 90.000 0.624

TUDIES TiO1SI -1.500 90.000 0.885

ELEVTR
0.000
0.000
0.000

REFERENCE INFORMATION

SREF 7.8800 s0. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 8.$600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 90 DEG)
i u I _ * i i r iT -T- r i ! ! i i i -! i i ! , i !lr i i i s i · I · i ! 7-r--lr~- T-I-t--rT
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-12 -10 -8 - 6

CONFIGURATICOI DESCRIPTICON
HSFC TWT 544 LAUNCH VEHICLE S
HSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

-4 -2 0 2 4

SIDE SLIP ANGLE. BETA. DEGREES
CABINC PHIS XS

TUDIES TiOCt51 -1.500 90.000 0.000
TUDIES Tl01 S1 -1.500 90.000 0.624
TUDIES TiOlS1 -1.500 90.000 0.885

6 8 10

ELEVTR
0.000
0.000
0.000

REFERENCE INFC4RMATICN
SREF 7.8800 So. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 35.600 IN.
YMRP 0.00Oo IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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DATA SET
(C71011)
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SIDE SLIP ANGLE. BETA, DEGREES
DATA SET SYMOC. CONFCIGURATION DESCRIPTION ORBINC PHIS XS ELEVTR
(C71011) I HSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI -1 500 90.000 0.000 0.000
(A 7 10161 HSFC TWT 544 LAUNCH VEHICLE STUDIES TIO1S1 -1.500 .90.000 0.624 0.000
(A71086) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES 1TOISI -1.500 90.000 0.885 0.000

MACH 1.20

REFERENCE INFrRMATION
SREF 7.8800 q0. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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SIDE SLIP
DATA SET SYMrCL C"FNrGURATICN DESCRIPTIO"N
(C71011) MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOIS1
(A71016) Y DATA NOT AVAILABLE FOR ALL CONDITICONS
(AUIo86) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES T1'eiS1

ANGLE. BETA. DEGREES
CRSINC PHIS XS
-1.500 90.000 0.000
-1.500 90.000 0.624
-1.5$00 90.000 0.885

ELEVTR REFERENCE INFCRMNATICN
0.000 SiEF 7.8800 So. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZmRP 0.2480 IN.
SCALt 0.0040 SCALE
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 90 DEG)
.~r . . w T ; . I _ i , i . w , . . . . . . ; · '. . . . . ' [ . . .' . -[ r-'-T-
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SIDE SLIP ANGLE
DATA SET SYMB4OL CCAIFIGURATICM DESCRIPTIC'J
(C71011 ) MHFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI
¢A71016) DATA NO'T AVAILADLE FOR ALL CCTDITI"NS
CA7T1086) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES TIO1S1

I
0 2 4

E. BETA. DEGREES
CrBINC PHIS XS
-1 .500 90.000 0.000
-1.500 90.000 0.624
-1.500 90.000 0.685

I
6

ELEVTR
O.000
0.000
0.000

8 10
12

14

REFERENCE INFORMHATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

4.96 PAGE 458
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SYMeCA CcRtFtGURATI C. OEsCRIPTION
MSFC TWT 544 LAUNCH VEHICLE S
NS FC TWT 544 LAUtICH VEHICLE S

0 MSFC TWT 544 LAUNCH VEHICLE S

- 4 - 2 a 2 4

SIDE SLIP ANGLE. BETA. DEGREES
CRBINC PHIS XS

TUD I ES TIO1S -1.500 90.000 0.000
STUDIES TIOISI -1.500 90.000 0.624
STUDIES T1ISI -2.500 90.000 0.885

ELEVTR REFERENCE INFrHRMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 eREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .60
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DATA SET
(C71011)
(AT1016)
¢A71086)
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DATA SET
(C710, I)
¢A?I016)
(A71006)

SIDE SLIP ANGLE. BETA. DEGREES
SYM COC CCI-FGURATIOCN DESCRIPTIr'N CRBINC PHIS XS ELEVTR

NSFC TWT 544 LAUNCH VEHICLE STUDIES TiOISI -1.O 90.000oo 0.000 0.000

MSFC TWT 544 LAUNCH VEHICLE STUDIES T1OISI -1.S00 90.000 0.624 0.000

O MSFC TWT 544 LAUNCH VEHICLE STUDIES T1OIS1 -1.500 90.000 0.885 0.000

REFERENCE INFCRMAATIcON
SREF 7.8800 SQ. IN
LREF 2.0Z80 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1. 20 PAGE 460



SymCC'o CCNMrIGURATIOC DESCRIPTICN
MSFC TWT 544 LAUNCH VEHICLE S
DATA NhJT AVAILABLE FOR ALL CC

O MSFC TWT 544 LAUNCH VEHICLE S

-4 -2 0 2 4

SIDE SLIP ANGLE. BETA. DEGREES
CR8 INC PFIIS XS

STUDIES TIllSI -1.500 90.000 0.000
,ND IT IONS -1.500 90.000 0.624
STUDIES T S10151 -1. 500 90.000 0.885

ELEVTR REFERENCE INFCRHMATION
0.000 SREF 7.8800 S0. IN
0.000 LREF 2.0280 IN.
0.000 8REF 4.4600 IN.

XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.96
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DATA SET
(C7101 )
A701 6)

CAT7106)
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 90 DEG)
.t, , , 7 T"r v , .TT',. T'i. TT .1T " t ' T v l Tlf 7t .. _ '- T---r---

,_

.5

.. - .. ,,

.4

._.2

·.1

.0 - - -> - . _ ___

.1

.4

_4411- t t 

- . . . . .I - - - I . . . .I .I I . _
~ · ~ ~"L

ELEVTR
0.000
0.000
0.000

10 22 14

REFERENCE INFrnRMATION
SREF 7.8800 3Q. IN
LREF 2.0280 IN.
OREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
zNRP 0.2480 IN.
SCALE 0.0040 SCALE

I
-12 -10 - 8 - 6 - 4 - 2 0 Z 4

SIDE SLIP ANGLE. BETA. DEGREES
SY4"C.L C,.FIGUrATIeC.'. D0ESCRIPTIOt4 CRBINC PHIS XS

MSF'C TWT 544 LAUNCH VEHICLE STUDIES T10151 -1.500 90.000 0.000R DATA r.JT AVAILABLE FCOR ALL C"J0IDTICr4S -1.500 90.000 0.624
O MSFC TWT 544 LAUNCH VEHICLE STUDIES TI0IS1 -1.500 90.000 0.885
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-_-I
-. 14

DATA SET
(C71011 )
(A71016)
(A71046)

. a
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O

X

-. 02u

u

-.0 2

O
Z

-. 06
IJ
O

-. 04

s14 -12 -0o - - -

SIDE
D0,TA SET SYMB4.. CC¢JFIGURATIOCN DESCRIPTIOCJ

,:71012) M3FC TWT 544 LAUNCH VEHICLE STUDIES
?A 7 10 1 8) NL MSFC TWT 544 LAUNCH VEHICLE STUDIES
(A T IOeS) O HSFC TWT 544 LAUNCH VEHICLE STUDIES

SLIP ANGLE. BETA. DEGREES
CRBINC PHIS XS

TI0OIS1 -1.500 135.000 0.000
TIOISI -1.500 135.000 0.624
TI01ISI -1.500 135.000 0.885

ELEVTR REFERENCE INFCOMATION

0.000 SREF 7.8600 So. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .60 PAGE - 463



EF
.10

.0S

.06

.04

.02

.00

-.02

- .04

-.06

-. 08

FECT OF SRM LONGITUDINAL POSITION (PHIS = 135 DEG)

-.14

DATA SET SYMrC.
(C7101t) -
(AT71010) 

-12
.1

-10 -6 -4

SIDE
CCJlFlrGURATICrJ DESCRIPTIC.N

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES

0 4

SLIP ANGLE. BETA. DEGREES
CRBINC PHIS XS

TiOlSi -1.500 135.000 0.000
TlO101 -1.500 135.000 0.624
TlOISI -1.500 135.000 0.885

6

ELEVTR
0.000
0.000
O.OOD

8 10 12 14

REFERENCE INFOrHATICON
SREF 7.8800 So. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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SYMCoL CC'NFIGURATICNI DESCRIPTICHI
HSFC TWT 544 LAUNCH VEHICLE S
DATA NOT AVAILABLE FcR ALL CC

O MSFC TWT 544 LAUNCH VEHICLE S

- 4 -2 0 2 4

SIDE SLIP ANGLE. BETA. DEGREES
CORBINC PHIS XS

;TUDIES TI1SI1 -1.500 135.000 0.000
,NDITIONS -1.500 135.000 0.624
STUDIES TO1Si -1.500 1355.000 0.885

ELEVTR REFERENCE INFORMATION
0.000 SREF ?7.800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.96
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Z
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DATA SET
(C71012)

A71l018)
(A71088 )
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 135 DEG)
.10
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-14 -lz -10

DATA SET SYHEMr

(C71012) 2
(A71018)
(A71088) 0

-8 - 6 -4

SIDE
CCONFIGURATION1 DEsCRIPTION

HSFC TWT 544 LAUNCH VEHICLE STUDIES
DATA NOT AVAILABLE FcRn ALL CC4NDITIONS
MSFC TWT 544 LAUNCH VEHICLE STUDIES

-2 0 2 4

SLIP ANGLE, BETA. DEGREES
CORBINC PHIS XS

TI01SI -1.500 135.000 0.000
-1.500 135.000 0.624

TiOiSI -1.500 135.000 0.885

6

ELEVTR
0.000
0.000
0.000

8 10 12

REFERENCE INFORHATION
SREF 7.8800 So. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 135 DEG)
L I' ! · ! & ! ! w i m T' f ! i ! i I ! ~ I ! i I w i' i I ~ I ! i ! J ~ ,-'11--' ~ ~' ~ --T-- lr

,,, [ ....

-. 25 '--
-14

DATA SET SYMC"Ji

(C71012)
9AD10Z )

A7103)8) 0c

-12 -10 - 8 6 -4

SIDE
CriAFIGURATIC4 DESCRIPT'ICO

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSrC TWT 544 LAUNCH VEHICLE STUDIES

-2 0 2 4

SLIP ANGLE. BETA. DEGREES
Cn8INC PHIS XS

To10l1 -1.500 135.000 0.000
Tr10151 -1.500 135.000 0.624
T10151S -1.500 135.000 0.885

6 8 10 12 14

ELEVTR
0.000
0.000
0.000

REFERENCE INFRAQMATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALL

MACH .60
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 135 DEG)
. r w W W w W w r W # r w T s w . s w X s g g w w s r # | W - T - -r ~~~~--T~9r-'T---- t-' v '}

.. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. i _ ______,

f~ ~ ~ ~ ___ _

-12 -10 - 8 - 6

CrCNFIGURATIOCN DESCRIPTIC.N
MSFC TWT 544 LAUNCH VEHICLE S
MrFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

-4 - Z U 2 4

SIDE SLIP ANGLE. BETA. DEGREES
'RBINC PHIS XS

TUDIES TIOlS1 -1.500 135.000 0.000
iTUDIES T1CISi -1.500 135.000 0.624
iTUDIES T101S1 -1.500 135.000 0.885

ELEVTR
0.000
0.000
0.000

REFERENCE INrORHMATION
SREF 7.8800 So. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 135 DEG)
. S r r· -r- '- [ I I ,- [ I .r T . I , , , , I , , i 
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DATA SET SYMBCOL
IC71012) R
(A7101 8)
(A71088) 0

SIDE SLIP ANGLE. BETA. DEGREES
CC4rFIGURATICON DESCRIPTICON CABINC PHIS XS

MSFC TWT 544 LAUNCH VEHICLE STUOIES TlOISl -1.500 135.000 0.000

DATA NOT AVAILACLE FtGR ALL CCON0T[CJNS -1.500 153.000 0.6Z4

MSFC TWT 544 LAUNCH VEHICLE STUOIES TIOISI -1.500 135.000 0.885

ELEVTR REFERENCE INFOM.NATION

0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0260 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 135 DEG)
i r i ' _ · i " r'~ i i i $ i i ~ ! ~.. -r~"i' -

F~~ .__

E-.L 

=_r -_ _

- 6 -4

SIDE ,
CCrF I GURATICrJ DESCRIPTI CN

MSFC TWT 544 LAUNCH VEHICLE STUDIES
DATA N<,T AVAILABLE FCGR ALL CrtlDITIC..4S
MSFC TWT 544 LAUNCH VEHICLE STUDIES

- 2 0 2 4

SLIP ANGLE. BETA. DEGREES
C.4rINC PHIS XS

TlOjISI -1.500 135.000 0.000
-1.500 135.000 0.624

TIOIS1 -1.500 135.000 0.885

6

ELEVTR

0.000
0.000
0.000

10 12 14

REFERENCE IJF~HMATI"I

SREF 7.8800 SQ. I"
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 135 DEG)
.7 , , I I , - . I I i . i I . I . I I I I .I
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-14 -

OAIA SET SYM(ccL

(.C1012)
(A710088)0

CClF I GURATIJN
MSFC TWT 544 LAI
MSFC TWT 544 LA
MSFC TWT 544 LA

-8 -6 -4 -2 Oa 4

SIDE SLIP ANGLE. BETA, DEGREES
DESCRIPtIc'N C rB41NC PH S XS

VUNCH VEHICLE STUDIES T01IS1 -1.500 135.000 0.000

UNCH VEHICLE STUDIES T1015S1 -1.500 135.000 0.624

UNCH VEHICLE STUDIES TI0lSI -1.500 135.000 0.885

10 12 14

ELEVTR REFERENCE INFCRMATIC[J

0.000 SREF 7.8800 50. IN
0.000 LREF 2.02eo IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .60

.6

.5

.4

.3

.2

.I

.0

-.1i

-. 2

z

U

LI.
L

U
LL

U-)

I

Of

LL

JL-

------- -------

PAGE 471



EFFECT OF SRM LONGITUDINAL POSITION (PHIS = 135 DEG)
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-10 8 - 6 -4

SIDE
DATA SET SYHCMJ' CcAJF[GURATIC.N DESCRIPTICAJ
(C71012) n MHFC TWT 544 LAUNCH VEHICLE STUDIES
IA7t0It9 12 MSFC TWT 544 LAUNCH VEHICLE STUDIES
( A7109T ) O MSFC TWT 544 LAUNCH VEHICLE STUDIES

- 2 0 2 4

SLIP ANGLE. BETA. DEGREES
ORBINC PHIS XS

TiOC1s -1 .500 135.000 0.000
TIFoiSt -1.500 135.000 0.624
TrOIS1 -1.500 135.000 0.885

6

ELEVTR
0.000
0 .000
0.000

8

REFERENCE INFrC'MATICrL
SREF 7.8800 s5. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACtH 1.20
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SYMOCJL C*NFICGURATION DESCRIPTION
HSFC TWT 544 LAUNCH VEHICLE SR DATA NOT AVAILABLE FC'C ALL CO

0 MS3FC TWT 544 LAUNCH VEHICLE S

SIDE SLIP ANGLE. BETA, DEGREES
CORBINC PHIS XS

TUDIES TOlS1S -1.500 135.000 0.000
cIDI Tl.NS -1.500 135.000 0.624
TUDIES TIO1S -1.500 135.000 0.885

ELEVTR REFERENCE INFCRMATI tI
O.OO0 SREF . 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YMRP 0.0000 IN.
Z2RP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.96
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OATA SET
(CIDiZ)
(A?7108)
(471088)
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c:.: .3

z
.2 _

LI.

LJl

C)

-. 4 _.

-14 -12 -10 -8 -6 -4 -2

SIDE SLIP
DOATA SET SYMCOOL CCJNFIGURATION DESCRiIPTION
CCT71O0I MSFC TWT 544 LAUNCH VEHICLE STUDIES T1JIlSI
(A71010) DATA NC'T AVAILABLE Frf ALL CCo4DITIC¢IS
(A 7IO ,3 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES TIO151

ANGLE. BETA. DEGREES
rCBINC PHIS XS

-1.500 135.000 0.000
-1.500 135.000 0.624
-1.500 135.000 0.d85

ELEVTR REFERENCE INFrRHATIcN
0.000 SREF 7.88o0 S0. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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ANGLE OF ATTACK. ALPHA, DEGREES
Ct FIGURATICt*4 DESCRIPTICt OQRBINC PHIS XS

HSFC TWT 544 LAUNCH VEHICLE STUDIES T1'-ISI -1.500 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES TZO1SI -1.500 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T30IS1 -1.500 75.000 0.000

ELEVTR REFERENCE INFC.RMATION
O.000 SREF 7.0800 SQ. IN
0.000 LREF 2.0200 IN.
0.000 eREF 4.4600 IN.

XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20

.9

.7

.5

.4

.2

.2

.0

-. 1

-. 2

-. 3

-i

U

LL
LL
Ll

C.)

F--
Z

LIJ

:

z

I
C.)
I--

a-

-. 4

-. 14

DATA SET
(071002)
(B71033)
.C710355)
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EFFECT OF BASELINE HO TANK NOSE SHAPE

-12 -10 - - 6 -4

ANGLE
SYMCOL. CC*'FIGURATI'-,I DESCRIPTIOCN

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

0 HSFC TWT 544 LAUNCH VEHICLE STUDIES

- 2 0 2 4

OF ATTACK. ALPHA, DEGREES
CRBINC PHIS XS

TIOS01 -1.500 75.000 0.000
T201S1 -1.500 75.000 0.000
T301S1 -1.500 75.000 0.000

6

ELEVTR
0.000
0.000
O.000

8 10 12 14

REFERENCE INFORHATION
SREF 7.8800 Q5. IN
LREF 2.0280 IN.
DREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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.1 .4
U

- .2 _
LL

LLJ

-. 4

-.5

-'14 -12 -10 - S - - 4

ANGL
DATA SET SYMWC. CC4FIGURATICN DESCRIPTION
(O71002} HMSFC TWT 544 LAUNCH VEHICLE STUDIES
Ie71O33)3 L MSFC TWT 544 LAUNCH VEHICLE STUDIES
.(71035) O HSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA, OEGREES
CORBINC PHIS XS

TICOSIS -1. 500 75.000 0.000
T201'IS -1. 00 75.000 0 .000
T301t51 -1.500 75.000 0.000

ELEVTR REFERENCE INFCORMATION
0.000 SREF 7.8800 SQ. 1'4
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZmRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF BASELINE HO TANK NOSE SHI
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DATA SET SYNCCL_
(071002) Q
IB71033 I
(871035) O

CrCJFIGCURATI6N DESCRIPTI N
SFrC TWT 544 LAUNCH VEHICLE S

MNFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

-4 - 2 u 2 4

ANGLE OF ATTACK, ALPHA, DEGREES
rCIaINC PHIS XS

TUDIES TIOISI -1.500 75.000 0.000
iTUDIES T201 1 -1.500 75.000 0.000
1TUDIES T301S1 -1.500 75.000 0.000

ELEVTR REFERENCE INF'JHATION
0.000 SREF 7.880U So. IN
D.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YNRP 0.0OOO IN.
2HRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF BASELINE HO TANK NOSE SHAPE
O. 7 ' --rT---r-r-"-I , .-- I I - I- . .--- ."I. . . t
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ANGLE OF A
DATA SET SYMEIOL CcrIFIGURATICN DESCRIPTICIJ

DO7100U2 MSFC TWT 544 LAUNCH VEHICLE STUDIES T10151
8711033) MSFC TWT 544 LAUNCH VEHICLE STUDIES T2O1S

CB71035) 0 SFC TWT 544 LAUNCH VEHICLE sTUDIES T301S

TTACK. ALPHA. OEGREES
CORBINC PHIS XS ELEVTR REFERENCE INFORMATION

-1.500 75.000 0 .000 0.000 SREF 7.8800 30. IN
-1.500 75.000 0.000 0.000 LREF 2.0280 IN.
-1.500 75.000 0.000 0.000 EREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0,0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20
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EFFECT OF BASELINE HO TANK NOSE SHAPE
0,7 . I I I .i I r .I . T r I I . I, 
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ANGLE OF A
DATA SET SYHf:L CrJIFIGURATI'AJ DESCRIPTIC*J

DO71002) mSFC TWT 544 LAUNCH VEHICLE STUDIES TI0ISI
(0713 55) mSFC TWT 544 LAUNCH VEHICLE STUDIES T20151

(071U35) 0 HSFC TWT 544 LAUNCH VEHICLE STUDIES T301S1

TTACK. ALPHA. DEGREES
CRBINC PHIS XS ELEVTfi REFERENCE INFORMATION

-1.500 75.000 0.000 0.000 SREF 7.800 50. IN,

-1 500 75.000 0.000 0.000 LREF 2.0280 IN.

-1.500 75.000 0.000 0.000 BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97

z

C-

U-L_
LL

C.

-J

z
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EFFECT OF BASELINE HO TANK NOSE SHAPE
o.Q , f I I I I I I I I , I, , I I I I I I I I

ANGLE OF ATTACK. ALPHA. DEGREES
sYHMBOL CtrlF IGURATI.*l DESCRIPTION CI OBINC PHIS XS

HSFC TWT 544 LAUNCH VEHICLE STUDIES TIO1S1 -1.500 75.000 0.000R 'SFC TWT 544 LAUNCH VEHICLE STUDIES T201SI -1.500 75.000 0.000
0 MSFC TWT 544 LAUNCH VEHICLE STUDOIES T30151 -1.500 75.000 0.000

ELEVTR REFERENCE INFORMHATION
0.000 SREF 7.8800 30. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YMRP 0.000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48

Z

0.1

Z ooI-
-0o.

LL

L, -0.2

LL

ID

LCJ -0.3

-0°9

-0.6

-t .0

- 1.

-0.2

OATA SET

I071032)
(7 71033)
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EFFECT OF BASELINE HO TANK NOSE SHAPE
0. i ' ? , . i i i , !'

Z

ILl

LLI

C)

-o.r .0.

LI

LL

-0.6

-0.8

-0.9-11

14 -12 -10 - 8 - 8 -

ANGL 
DATA SET SYMBOL CONFICGiURATICN DESCRIPTIC¢J
(D1OUZ1 ) HSFC TWT 544 LAUNCH VEHICLE STUDIES
t(710331 MSFC TWT 544 LAUNCH VEHICLE STUDIES
(871O35) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES

MACH

E OF ATTACK, ALPHA. DEGREES
ORBINC PHIS XS

TICISI1 -1.500 75.000 0.000
T201 S1 -1.500 75.000 0.000
T301S1 -1.500 75.000 0.000

4.96

ELEVTR REFERENCE INFrM4HATCtON
0.000 SREF 7.8800 50. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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BASELINE HO TANK NOSE SHAPE

ANGLE OF ATTACK. ALPHA. DEGREES
SyHCm't CCIjFIGURATICJ4 DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

O MSFC TWT 544 LAUNCH VEHICLE STUDIES

T101Si
T201 SI
T301 51

rE6 I NC

-1. 500
-1 .500
-1 .500

PHIS
75.000
75.000
75.000

XS
0.000
0.000
0.000

ELEVTR REFERENCE INFCRMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20

DATA SET

(071002)
I.71033 )

(871035)
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ANGLE OF ATTACK. ALPHA, DEGREES
SYHOCL CCrJFICGUATI. Nk DESCRIPTIC4N C4BlNC PHIS Xs

MSFC TWT 544 LAUNCH VEHICLE STUDIES TO111 -1.500 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T0Z1S -1.500 75.000 I0.000

O MSFC TWT 544 LAUNCH VEHICLE STUDIES T30151 -1.500 75.000 0.000

ELEVTR REFERENCE INFORMATION
0.000 SREF ?.8d00 So. INI
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97

.5S

U
.40

L-
z

LL
LL

C)

U

L .15

.20

.05

.00

OATA SET
(D71002)
(e71033)
(871035)
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EFFECT OF BASELINE HO TANK NOSE SHAPE

-10 - 6 -2 O

ANGLE OF ATTACK, ALPHA, DEGREES
CrC*FIGURATI-ck DESCRIPTICON

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES

TIOI St
T20ISI
T301 Si

CEOBINC

-1. 500
-1 500
-1 .500

PHIS
75.000
75.000
75.000

XS
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFCjRMATItO
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48

.40 

.55

.45

u

z

LLI
LU

CLI
U

LL

--

X

.40

.35

.30

.25

.20

.15

.10

.05

_
-12

DATA SET SYMCCOL

(071002 ) IR
0C710335)

(0C71035) 0

4 10 12 14

I I I ! i i I l i ~ I i i I ! 1 ! i l i~ i

I

4

I

I

'"-t4
nn

4i-
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.55

z
Li]

LJ

LL
LL

LiJt
L)

CY
LL

X

.50

.45

.40

.35

.25

.20

.15S

.10

.05

.O

DATA SET SYMOC4

tODlOOZ) t
(C71035)
(C71035) O

CONrFIGURATICiN DESCRIPTICJ4
HSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 344 LAUNCH VEHICLE S

ANGLE OF ATTACK. ALPHA. DEGREES
ORB INC PHIS XS

TUDIES TIOISI -1.500 75.000 0.000
TUD I ES T20151 -1. 500 75.000 0.000
TUDIES T3OI SI -1.500 75.000 0.000

S

ELEVTR REFERENCE INFCRMHATCON
0.000 SREF T.8800 SO. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96

I------
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,, f .l ,$ -w .~ ,~ ,l -l -tl-r .s ,'I ,l it ,. ,,, ,,, a -?t--rlr -t "-T'

__L. _ _____

=.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:

_ _ _ _ _ _.____~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:

__. 

. _ _ __ __ _ _ __ _ _ __~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:

- 8
I

6 - 4 - Z

ANGLE OF ATTACI
CcNFPIGURATIC4N DESCRIPTICN

msrC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC T7T 544 LAUNCH VEHICLE STUDIES

T101 51
T20S 1
T01 SI

0 2

K. ALPHA. [
COBINC PHIS
-1.500 75.000
-1.500 75.000
-1.500 75.000

4

DEGREES
XS
0.000
0.000
0.000

6

ELEVTR
0.000
0.000
0.000

10 14

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 487

EFFECT OF BASELINE HO TANK NOSE SHAPE
.40

.35

.50

.25

.20

.15

.10

Li
.

z

U

U-LL

CD

U
0

LL

-J

x

0
CD

int3

LL

-10

OATA SE1
(D71002)
(071053)
(871035)

1 .
-IZ a I2

MACH 1.20



.40

L .0SO

LL

U

.

LJ.
LL

U

LL .2o
L.)

LL

X .1

:,

Lr1

LL

.05

.00 -
-14

DATA SET syMU'OL
(071002)
(071033 )
(-71035) 0

CJ¢NFIGURATION DESCRIPTIctk
HSFC TWT 544 LAUNCH VEHICLE S
MsFC TWT 544 LAUNCH VEHICLE 5
MSFC TWT 544 LAUNCH VEHICLE S

- 4 -2 0 2 4 6

ANGLE OF ATTACK. ALPHA. DEGREES
?CBINC PHIS XS ELEVTR

,TUDIES T101 Si -1 .500 75.000 0.000 0.000
STUDIES T201SI -1.500 75.000 0.000 0.000
STUD I ES T301 S -1 .500 75.000 0.000 0.000

REFERENCE INFrCXMATION
SREF 7.800 0SQ. IN
LREF 2.0280 IN.
CREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE O.0040 SCALE

MACH 1.97

I------
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.40

.35

BASELINE HO TANK NOSE SHAPE

LL
. 30

U

LLJ

CJ .25 _ _ _

LL

LL

LI

Ld.! .20

Cr

LL_

_J

Ld
0~ .1O

.05

L ...

.00 --

-14 -12 -10 - a - 6 - 4

ANGLI
DATA SET SYM.Cr- C"NFIGURAT.ICN DESCRIPTICII

(0D7002) R MSFC TWT 544 LAUNCH VEHICLE STUDIES
I(71033) R H MSFC TWT 544 LAUNCH VEHICLE STUDIES
(071035) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES

4 - t 0 2 4 6

E OF ATTACK, ALPHA, DEGREES
CRBINC PHIS XS ELEVTR

T1015t -1.500 75.000 0.000 0.000
T2015SI -1.500 75.000 0.000 0.000
T30151 -1.500 75.000 0.000 0.000

REFERENCE INFrC(RMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48 PAGE 489



.40

.35

LL .30

z
LU

LL

.OS .20 .
Cu

c.

Cr

oLiu
O-

LC

.05

-14 -12 -10 - 8 - 6 - 4 - 2

ANGLE OF A
DATA SET SYMCOL CcrIFIGURATI-c DESCRIPTICYJ
(D71002) M MSFC TWT 544 LAUNCH VEHICLE STUDIES T101 S
(071033) MSFC TWT 544 LAUNCH VEHICLE STUDIES T201SI
(071035) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES T301SI

ATTCK, ALPHA. DEGREES
CORINC PHIS XS ELEVTR REFERENCE INFCRMATION
-1.500 75.000 0.000 0.000 SREF 7.8800 SQ. IN
-1.500 75.000 0.000 0.000 LREF 2.0280 IN.
-1.500 75.000 000 0.000 0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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[NE HO TANK NOSE SHAPE

ANGLE OF ATTACK, ALPHA, DEGREES
SY ICrX CCFIFrIGURATION DESCRIPTION( CORBINC PHIS XS

MSFC TWT 544 LAUNCH VEHICLE STUDIES T10151 -1.500 75.000 O.000
H MSFC TWT 544 LAUNCH VEHICLE STUDIES T20151 -1.500 75.000 0.0oO

0 HSFC TWT 544 LAUNCH VEHICLE STUDIES T301S1 -1.500 75.000 0.000

ELEVTR REFERENCE INFORHATION
0.000 SREF 7.8800 SO. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XNRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20

m

Zz
w

LL
LL
LdW

u
Ld

U

tL

J

X
W

OATA St r
(07100i; )
(871033 )
( 71035 )
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EFFECT OF BASELINE HO TANK NOSE SHAPE
.0 o

.10

.16

.14

.12

.20

.08

.06

.04

.02

.00

-.04

-.06

-. 08

-. 10 L
-14 -10 - 8

DATA SEI SYMNCOL CONFIGURATIONc DESCRIPTI
(071002) MSFC TWT 544 LAUNCH VEHIC
(071033) MSFC TWT 544 LAUNCH VEHIC
g871035) 0 )MSFC TWT 544 LAUNCH VEHI(

-6 -4 -2 0 2

ANGLE OF ATTACK, ALPHA, C
, N ORCBINC PHIS

CLE STUDIES T101oS -1.500 75.000
CLE STUDIES TO21SI -1.500 75.000
CLE STUDIES T30151 -1.500 75.000

4

DEGREES
XS

0o.o000
0o.oo000
0.00ooo

8

ELEVTR
0.000
0.000
0.000

a 0 12 a4

REFERENCE INFCRMATItON

SREF 7.8800 Sq. IN
LREF 2.0280 IN.
EREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 492
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EFFECT OF BASELINE HO TANK NOSE SHAPE
.20

.16

.16

.14

.12

m

cJ

z
LZi

LL
LI
LIJ

X

LiJ

)L.

0
LL

x

.10

.08

.06

.04

.02

.00

-. 02

-. 04

- .06

-. 08

-. 10 T
14

DATA SET SYOCOL

(D71002) O
(8710335)
(871035) 0

.... . .... ........ _.

, . . . ~~~~~~~~_r._,

2

ALPHA, E
BINC PHIS
1.500 75.000
.500 75.000
.500 75.000

4

)EGREES
xs
0.000
0.000
0.000

6

ELEVTR
0.000
0.000
0.000

a 0 1 I _ I

REFERENCE INFrRMATION
SREF 7.8800 S0. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

.I.- . ..I_ -_ _ .I .._ . . . I. . . .. ... .___..___

-12 -10 - a - 6 - 4 - 2 0

ANGLE OF ATTACK.
CONrFIGURATION DESCRIPTIOCN

HSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

TIIS1
T215S1
T301 S

-1
-1
-1
-1

MACH 3.48

I4

.1

-.1-I I j JI I I I I III I

3

lU 12
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.10

DATA SET SYMC'4 C,"NFIGURATI"'4 DESCRIPTI-OC

Dt1002U) i MSFC TWT 544 LAUNCH VEHICLE S
(C71033) 11 MSFC TWT 544 LAUNCH VEHICLE S
(C81035) 0 MSFC TWT 544 LAUNCH VEHICLE S

-4 - 2 0 Z 4

ANGLE OF ATTACK. ALPHA. DEGREES
ORBINC PHIS XS

STUDIES TOISI -1.500 75.000 0.000
STUD IES T201 1 -1. 500 75.000 0.000
STUDIES T3l $51 -1.500 75.000 0.000

ELEVTR REFERENCE INFC-K MATI O N

0.000 SREF 7.8800 5o. I N

0.000 LREF 2.0280 IN.
0.000 OREF 4.4600 IN.

XHRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96 PAGE 494



0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0

-0.1

-0.2

-0.3

-0.4

-0.5

-o * 

-0o. 

-0s.9

-1.2
.9 .8 .7 .6 .5 .4 .3

PITCHING MC
DATA SET SYM0COL CrIF IGURATICGN DESCflIPTI1t4
(0710027) C MSFC TWT 544 LAUNCH VEHICLE STUDIES T10151
(871033) HSFC TWT 544 LAUNCH VEHICLE STUDIES T2O1SI
(E71035) O HSFC T(WT 544 LAUNCH VEHICLE STUDIES T3JS1SI

-. 3 -. 4

DMENT COEFFICIENT, CLM
CRBINC PHIS XS ELEVTR REFERENCE INFcRHATION
-1.500 75.000 0.000 0.000 SREF 7.8800 SO. IN
-1.500 75.000 0.000 0.000 LREF 2.0280 IN.
-1.500 75.000 0.000 0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20

z

Zz
LI

LL

LL

-J

X:

]
z

-. 6
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EFFECT OF BASELINE HO TANK NOSE SHAPE

_ rg~~~~~~~~~~~~~~

= = . - .. . = _ L=
~~~~~~~~~~~~.

.. _ .. _ , . . .

. _ _ w . _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~ , ~_' - O - -. 2 . ° .5 -.

PITCHING
CC*4FIGURATION DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNtCH VEHICLE STUDIES

T101 
T2OIS
T34jls

MOMENT COEFFICIENT. CLM
CRBINC PHIS XS ELEVTR

S1 -1.500 75.000 0.000 0.000
S. -1.500 75.000 0.000 0.000
S1 -1.500 75.000 0.000 0.000

REFERENCE INFC'HMATION
SREF 7.8800 5q. Itp
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97

0.?

O.:

0.

0.4

0.3

0.2

0.1

0.0

-O. 1

-0.2

-0.3

-0.45

-0.6

z
u

z
LIJ

Lt_

u-

C)

LI
Li

--LL

_J

II

z

-0.7

-0.8

-0.9

-1 .0

-l.1

-1.2
.v

OATA SET 5Y
(071002)
(e71033)
(e71035) o

.8 ., .6 .,
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SrMOC.L CcJNFIGURATICN DESCRIPTICN
HSFC TWT 544 LAUNCH VEHICLE S
N MSFC TWT 544 LAUNCH VEHICLE S

t) MSFC TWT 544 LAUNCH VEHICLE S

PITCHING MOMENT COEFFICIENT. CLM
CRBINC PHIS XS E

STUDIES TIOISI -1.500 75.000 0.000
STUDIES T201S1 -1.500 75.000 0.000
STUDIES T3OIS1 -1.500 75.000 0.000

:LEVTR REFERENCE INF$ rMATION
0.000 SREF 7.8800 SO. IN
0.000 LREF 2.0280 IN.
0.000 EREF 4.4600 IN.

XMRP 3.3600 IN.
YmRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0

-0 .

-0.2

-0.3

-0.4

-0.6

U

zZ

C)

LL
Li.
LIJ

CL-)

LIJ

Li)

-JY

._

-0.7

-0.9

-1.0

-1.2

DATA SET
(071002)
(e71033)
(071035)

PAGE 497



EFFECT OF BASELINE HO TANK NOSE SHAPE

_ .)

-_.,._.. ,..... . _ ..... ...

__ __ , - _ __~~~~~~~~~~~~~. ................... l_

--- ~~~~~~~~~ _i_2....... __ _

.9. _..... ____, 

.8 .7 .6 .5 .4 .3

PITCHING
CCrFIGURAT[CrI OESCRIPTI'j

MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

T101 S
T201 $
T301 $

.2 .1 .0 -. 1 -. 2

MOMENT COEFFICIENT. CLM
CRBINC PHIS XS ELEVTR

Sl -1.500 75.000 0.000 0.000
51 -1.500 75.000 0.000 0.000
S1 -1.500 75.000 0.000 0.000

-. 4 -._

REFERENCE INFOR.HATtON
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.35600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96

0.5

0.4

0.5

z
u

I--

LLI

t,

IL
LL
LIJ
F)
C)

L0
CJ

0.2

0.1

0.0

-0.2

-0.3

-0.4

-0.5

-0.6

-0.7

-0.8

-O.9

-1.0

-5.1

-1.2

OATA SEI
(071002
(871U33 }
(B71U35

.i9

SY MHer

O

-. e

o .1
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Un

x

.04
C)

m

C-

.o-

C.)

LL
LL
L)s

I-
z

o- -. 04

0
z

-J -. 06

0,

-. 10

-14 -12 -10 - b - 6 - 4

SIDE
OATA SET SYMDBOL COCNFIGURATION DESCRIPTION

(871010) MSFC TWT 544 LAUNCH VEHICLE STUOIES
(A7tO34) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(A71036) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES

SLIP ANGLE. BETA. DEGREES
CORDINC PHIS XS

TiO1 S -1.500 75.000 0.000
T2015 1 -1.500 75.000 0.000
T30151 -1.500 75.000 0.000

ELEVTR REFERENCE INFCOHATION

0.000 SREF 7.8800 SO. IN
0.000 LREF 2.0280 IN.
0.000 eREr 4.4600 IN.

XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20 PAGE 499



EFFECT
.10 r I- 

X

<

cI

>-4

LL

Ca
OS

u

_J

C

L-

c

c

Li

Ii

CE

2L

[

I-

I

C

.0o

.06

.04

D

.02

'J .02

L
L
LJ

n -. 02
Z

r

z

J -. 06
J
D

- .08

-14

DATA SET SYMCOL
(A 7 036lo )
(AA,034 ) 
¢A71036) 0

C-JF IGURATIO OESCR IPT I CrJ
M5FC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

- 4 - Z Z 4 

SIDE SLIP ANGLE. BETA. DEGREES
ORB INC PHIS XS ELEVTR

STUDIES TIOIS1 -1 .500 75.000 0.000 0.000
STUDIES TZrISI -1 .500 ?5.000 0.000 0.000
STUDIES T30151 -1.500 75.000 0.000 0.000

REFERENCE INFCRHMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACIl 1.96

.. - I --
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EFFECT OF BASELINE HO TANK NOSE SHAPE
.10 rI - * I I , *I I I I I I I I I TI I 

SYMHCL C~4IFIGURATICAJ DESCRIPTI'IJR MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

0 MSFC TWT 544 LAUNCH VEHICLE S

- 4 -2 0 2 4

SIDE SLIP ANGLE, BETA. DEGREES
CRBINC PHIS XS

STUDIES TIOlS -1.500 75.000 0.000
STUDIES T201S1 -1 .500 75.000 0.000
STUDIES T301 Si - .500 75.000 0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFICMATtON
SREF ?.8800 50. IN
LREF 2.0280 IN.
eREF 4.4600 INt.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48

.08

.06

.04

.02

.00

-. 02

-. 04

-. 06

En

X

0

(J
ci

U

I-
LL
LL)

z

U

CD
Z

J

0

-.08

-. 10

DATA SET
(071010)
(A 71034)
(A71036)

4
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EFFECT
,tO t

.0o

.06

.04

.OU

5 -.04

-o

-J -. 06
J

I -,

.as0

-. 10
-14

OATA SET SYMBCL
(071010) C)
(A71U34 ) 
(A71036) O

SIDE SLIP ANGLE. BETA, DEGREES
Cc.JF I GURATIc'J DESCRIPTICtJ C(RBINC PHIS XS ELEVTR

MSFC TWT 544 LAUNCH VEHICLE STUDIES TIO'ISI -1.500 75.000 0.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T2011S -1.500 75.000 0.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T3OiS1 -1.500 75.000 0.000 0.000

REFERENCE INFRMNATION
SREF 7.8800 50. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
¥HRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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CON4FIGURATICN4 DESCRIPTI14
MSFC TWT 544 LAUNJCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

- 4 -2 0 2 4

SIDE SLIP ANGLE. BETA. DEGREES
ORBINC PHIS X5

TUDIES TIil0 S -1.500 75.000 0.000
TUDIES T201S1 -1.500 75.000 0.000
;TUDIES T301 S1 -1.500 75.000 0.000

ELEVTR
0;000
0.000
0.000

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20

.25

.20

>- .10

O
m

z
> .05

z
UL .00

-.
LL

LLJ
O -. 05

z

-. 15

-.20
-. 20

- 1ZS

DATA SET
(871010)
(A71034)
(A71036)

SYPHLO
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EFFECT OF BASELINE HO TANK NOSE SHAPE
.25 - , . . ' · ' . . I. . r I --r. . I*' ,

SYMBOL CONFIGURATION OESCRIPTICON
MSFC TWT 544 LAUNCH VEHICLE S1
MSFC TWT 544 LAUNCH VEHICLE S$

O MSFC TWT 544 LAUNCH VEHICLE SI

-4 -2 0 2 4

SIDE SLIP ANGLE. BETA. DEGREES
CROBINC PHIS XS

TUD I ES TIO1S1 -1.500 75.000 0.000
TUD ES T201 Si -1.500 75.000 0.000
TUD I ES T3OISi -1.500 75.000 0.000

ELEVTR REFERENCE INFC(HMATION

0.000 SREF 7.8600 SQ. IN
0.000 LREF 2.0280 IN.
0.000 EREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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.20

U)

Xx

tC

m

z

z
LLJ

LL
LL
Ld

0

LI
z
Ld

Z

.15

.10

.05

.00

-. 05

-. 10

-.15

-.20

-.25_

DArA SEr
(e71010)
(471034 )
( A71036)
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EFFECT OF BASELINE HO TANK NOSE SHAPE
.25 

.20

LI)

X

n

(I)m

z

Ll

C.

LL

LuJ

CD

z
Ld

0

z
<o

.15

.10

.05

.00

-. 05

-. 15

-. 20

-. 25 -
-14

DATA SET SY1CcOL
(871010 )
IA 71034 )R
(A71036) 0

-12 -10 - 6 -4 0 2

SIDE SLIP ANGLE. BETA. DEGREES
CONF IGURATICJN DESCRIPTIol OCRBINC PHIS XS

MSFC TWT 544 LAUNCH VEHICLE STUDIES TiOIS1 -1.500 75.000 0.000
HSFC TWT 544 LAUNCH VEHICLE STUDIES T201S1 -1.500 75.000 O.000
MsFC TWT 544 LAUNCH VEHICLE STUDIES T30151 -1.500 75.000 0.000

. -,! *; , l T- ,m .l .m ffm Ti -m I, , * **m*!* , - T-, -~-

~~~~~~~~~_

4 $ 8 10 12 14

ELEVTR
0.000
0.000
0.000

REFERENCE INFCRMAHTICON
SREF 7.8800 Q0. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 5053.48MACH



EFFECT OF BASELINE HO TANK NOSE SHAPE
.25

.20

U)

x

0o

m

r
C-)

LL
LL

z
Ld

_<
3
z

.15

.10

.05

.00

-.05

-. 10

- .15

0I 
-. v

-. 25 _
-14

DATA SET SYHf-,L

(071010 )
A?71034;

(A71036) O

.1
-12 -tO - e - 6

CcNFIGURATIN DOESCRIPTIOrN

MSFC TWT 544 LAUNCH VEHICLE S
HSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

i1I

I

_ . i i _ .__._.

- 4 -2 0 2 4

SIDE SLIP ANGLE, BETA. DEGREES
CRBINC PHIS XS

STUDIES T01iSI -1.500 75.000 0,000
STUDIES T20151 -1.500 75.000 0.OO000
STUDIES T301.51 -1.500 75.000 0.000

6

ELEVTR

0.000
0.000

I 
e

i
10 12 14

REFERENCE INFrc.MAT[I©H

SREF 7.8800 50. IN
LREF 2.0260 IN.
OREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96

I

_

i I I
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U

LL
L-
LIJ

C)

£)
LU..

-:

_J

-- J

OATA SET SYMCOL
(I7101I) )
(A71034 1
(A7103S6) 0

CrtIFIGUIRATYIc- DESClIPTICON
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNICH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

-4 -2 0 2 4

SIDE SLIP ANGLE. BETA. DEGREES
CRB INC PHIS XS

TUDIES TlOI SI -1.500 75.000 0.000
TUOIES T201SI -1.500 75.000 0.000
TUDIES T30151 -1.500 75.000 0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFCCMATION
SREF 7.8800 So. IN
LREF 2.0280 IN.
CREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF BASELINE HO TANK
.7 .. , I. . ., . . i , .- , ,

SY MCCL CONtFIGURATION DESCRIPTION
MSFC TWT 544 LAUNCH VEHICLE Si

4 MSFC TWT 544 LAUNCH VEHICLE S
O HSFC TWT 544 LAUNCH VEHICLE S1

-4 - 2 0 z 4

SIDE SLIP ANGLE. BETA. DEGREES
OR8INC PHIS XS

TUD IES TIO1Si -1.500 75.000 0.000
TUD IES T201 I --1. 500 75. 000 0.000
TUDIES T30151 -1.500 75.000 0 .000

ELEVTR REFERENCE INFORMATiON

0.000 SREF 7.8800 5. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACIH 1.96
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DATA sErT

(071010)
¢A71034 )
(AIO036)
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EFFECT OF BASELINE HO TANK NOSE SHAPE
.T r [ I . [ ! I T [ , ! i , I r ! ! [ I

uJ

Z
L'i

LL
LL

C)

LlIU)

LL

LdLi

DATA SET 5YMBCO

1A7 10 3O4 )
( A 71036) O

SIDE SLIP ANGLE. BETA. DEGREES
Cr.FIGURATlATII OESCRIPTIO CRBDINC PHIS XS

MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI -1.500 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T2OISI -1.500 75.000 0.000
MSFC TWT 544 LAU1NCH VEHICLE STUDIES T30S1S -1.500 75.000 0.000

ELEVTR REFERENCE INFCrMNATION
0.000 SREF 7.8800 50. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF BASELINE HO TANK NOSE SHAPE
,? I . . I .I I I I I . ' I .I I I I I

.5

.4

.2

.I

.0

-. 1

-. 2

-. 4

-. 6

-. 7
-14 -2

DATA SET SYHCLr

(r71010) R
(A71O34)
(A71036) C)

SIDE SLIP ANGLE. BETA, DEGREES
COcIFtIGURATI[,J DESCRIPTICI ORB INC PHIS XS

MSFC TWT 544 LAUNCH VEHICLE STUDIES TOISI -1.500 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES TZOISI -1.500 75.000 0.000
MHFC TWT 544 LAUNCH VEHICLE STUDIES T30tSi -1.500 75.000 0.000

ELEVTR REFERENCE INFCRHATIGN
0.000 SREF 7.6800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96
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- - 6 -4 - 4 6 6 10 O 2 14

DATA SET SYMOCC
(E71DOOZ) 
(871047) 
(e71033)
(B71049) 8

ANGLE OF ATTACK. ALPHA, DEGREES
CONFIGURATICN4 DESCRIPTION cRBINC PHIS XS ELEVTR

MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI -1.500 75,000 0,000 0,000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T5OISI -1.500 75,000 0.000 0.000

DATA NjT AVAILACLE FOR ALL CCNDITICNS -1.500 75.000 0.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T601Si -1.500 75,000 0.000 0.000

REFERENCE INFCRHRATI:,N
SREF 7.8800 0S. IN
LREF Z.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .61

EFFECT
., -Tr-1
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EFFECT OF HO TANK NOSE SHAPE AND DIAMETER
.9 ; , i i ', I . . . I . . . I i i i I , i' ,,. I i. I

-. 4

-.5 

-. 6-
-14

DATA SET
C tE OUZ )
(C71047)
(C71033)
(071049 )

ANGLE OF ATTACK. ALPHA. DEGREES
SYHCC4 CClrlIGURAT[IC. DESCRIPTION CTBINC PHIS XS

MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISt -1.500 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T151SI -1.500 75.000 0.000

6 DATA NOT AVAILABLE FCR ALL CINDITIONS -1.500 75.000 0.000
S MFC TWT 544 LAUNCH VEHICLE STUDIES T60151 -1.500 75.00D O.000

ELEVTR REFERENCE INFORMATICON
0.000 $REF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 DREF 4.4600 IN.
O.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .90
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EFFECT OF HO TANK NOSE SHAPE AND DIAMETER
-[ r ! ! !s ! . ! ! I ! ! i [ , , . , [ . r · , I , E v , ! ! * ! . ! . ! * [ *.* * t ~

. . 1i

_ __ ._ _ _ ._. _._ _~~~~~~~~~~~~~~~~~~~~

-12 -10 - 8 4 - 2 o 2 4 6 10

CAIJFIGURATION DESCRIPTICO4
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNtCH VEHICLE

ANGLE OF ATTACK, ALPHA, DEGREES
cRBINC PHIS XS

STUDIES TlOIS1 -1.500 75.000 0.000
STUDIES T501S1 -1.500 75.000 0.000
STUDiES T201Si -1.500 75.000 0.000
STUDIES T601 SI -1.500 75.000 0.000

ELEVTR
0.000
0.000
0.000
0.000

REFERENCE INFC4HMATION
SREF 7.8800 S0. IN
LREF 2.0280 IN.
DREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 513
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DATA SET
E71002 )

(871047)
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EFFECT OF HO TANK NOSE SHAPE AND DIAMETER

.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
i

.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~'

g ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~'

1
-12 -10 - e

SYMNBCL CCJFIGURATIC.M DESCRIPTION
MSFC TWT 544 LAUNCH VEHICLE
2 SFC TWT 544 LAUNCH VEHICLE

O MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE

-4

ANGLE

STUDIES
STUDIES
STUDIES
STUDIES

I
-2 0 2 4

OF ATTACK. ALPHA. DEGREES
CRBINC PHIS XS

TIO SI -1.500 75.000 0.000
TSOlS1 -1.500 75.000 0.000
T201SI -1.500 75.000 0.000
T601SI -1.500 75.000 0.000

ELEVTR
0.000
0.000
0.000
0.000

8 10 12 14

REFERENCE INFORMATION

SREF 7.8800 SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 514
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DATA SET
CE7J002)
(871047)
(871033)
(871049)
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_J
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.1
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-. 4

-DAA 4 -12 -10 - 8 - 6 4

ANGL
DATA SET SYMcCrA CONF IGURATIC4 DESCfIPTIC 
(E71002) R MsFC TWT 544 LAUNCH VEHICLE STUDIES
(071047) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(871033) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES
(871049) MSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK, ALPHA. DEGREES
CiBINC PHIS XS

TlOI S1 -1. 500 75 .000 0.000
T501SI -1.500 75.000 0.000
T201 S1 -1.500 75.000 0.000
T601S1 -1 .500 75.000 0.000

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALC
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EFFECT OF HO TANK NOSE SHAPE AND DIAMETER
.0

.6 

,.7

.6

.S

.4

.3

.2

.1

.0

-. 1

-.2

-.3

-. 4

-. 5

-. 6 
-14 -1

DATA SET $SYmHC ' -

t]7'l'2 ) ()
C(070Q47)

(871033) 
(8 71049 )

12 -10 8 -6

CkI(FIGURATICN DESCRIPTICN
MSFC TWT 544 LAUNCH VEHICLE
HSFC TW'T 544 LAUNCH VEHICLE
MSFC TIWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE

I
- 4 - 2 0 2 4

ANGLE OF ATTACK. ALPHA. DEGREES
CRBINC PHIS XS

STUDIES T101 S1 -1.500 75.000 0.000
STUDIES T501SI -1.500 75.000 0.000
STUDIES T20151 -1.500 75.000 0.000
STUDIES T601S1 -1.500 75.000 0.000

6

ELEVTR
0.000
0.000
0.000
0.000

I
a 10 12

1.1 4

REFEfiENCE INFORMATI'1(

SREF 7.8800 SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96
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EFFECT OF HO TANK NOSE SHAPE AND DIAMETER
iT*E 'l '-,, ,,,: .. ., _T-

.==_= == 
=t =jJ=t=a 

. === = dS z . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:--.

-12 - - 6 -4 -2 a 2 4 6 10 12 14

DATA SET SYMCrL
(E71OUZ)
D(071047

(071033)
(V71049) 

ANGLE OF ATTACt
CC-4FIGURATI'ON DESCRIPTICNJ

MSFC TWT 544 LAUNCH VEHICLE STUDIES TOIS710151
MSFC TWT 544 LAUNCH VEHICLE STUDIES TO51S1
DATA NOT AVAILABLE FOR4 ALL CrC.DITIcrNS
MSFC TWT 544 LAUNCH VEHICLE STUDIES T601SI

K, ALPHA, O
CRBINC PHIS
-1.500 75.000
-1.500 75.000
-1.500 75.000
-1.500 75.000

)EGREES
XS
0.000oo
0 .oo00
o .ooo
0 .000

ELEVTR
0.000
0.000
0.000
0.000

REFERENCE INFrCjMATIti
SREF 7.8800 SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .61
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0.7

z

o

ILJ
LL
L~J

LIJ

-J

Oz

0.6

0.5

0.4

0.3

0.2

0.1

0.0

-0. 

-O .3

-0.4

-0.5

-0.6

-0. 

-0.9

-P ....

-1.1

-14 -12 -10 - 6 -4 - 2

ANGLE OF A
OATA SET SYMHC'. CrJtFIGURATIcO N DESCRIPTI'-J

(E71002) Q MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI
(e70o471, i HMSFC TWT 544 LAUNCH VEHICLE STUDIES TSO1S1
(871033}) ~ DATA NOT AVAILABLE FOR ALL Cr'DITIrCIS
(071049) U MSFC TWT 544 LAUNCH VEHICLE STUDIES T601SI

0 2 4

~TTACK. ALPHA, DEGREES
OR8 BINC PHIS XS
-1.500 75.000 0.000
-1.500 75.000 0.000
-1.500 75.000 0.000
-1.500 75.000 0.000

ELEVTR REFERENCE INFC4MAlT ItOt

0.000 SREF 7.8800 53. rN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

Y*NRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF HO TANK NOSE SHAPE AND DIAMETER
0.? -- , I v .- . I -- Tr I I II-- ' I -I I I I' I
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z
U
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LL
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0.0

-0.1

-0.2

-O.3

-0.4

-0.5 

-0.6

-0,7 -

-0.8

-0.9

-1 .0

-1.2 1

OATA SET SYHOMrL

IE71002 ) 

t710433 ) 
(071049) 

ANGLE OF ATTACK. ALPHA. DEGREES
CCOJFIGURATIOC DESCRIPTIOI CORBINC PHIS XS

MsFC TWT 544 LAUNCH VEHICLE STUDIES TiOlsi -1.500 75.000 0.000

MSFC TWT 544 LAUNCH VEHICLE STUDIES T5Ols1 -1.500 75.000 0.000

MSFC TIWT 544 LAUtNCH VEHICLE STUDIES T201sl51 -1.500 75.000 0.000

MSFC TWT 544 LAUNCH VEHICLE STUDIES T601S1 -1.500 75.000 0.000

ELEVTR REFERENCE INFORMATICON

0.000 SREF 7.8800 S0. IN
0.000 LREF 2.0280 IN.
0.00 BREF 4.4600 IN.
0.000 XMR4P 3.3600 IN.

YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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ANGL
SYM(CrL CCrrIGURATIrC4 DESCRIPTtICt4

MHSFC TWT 544 LAUNCH VEHICLE STUDIES
H MSFC TWT 544 LAUNCH VEHICLE STUDIES

.M jFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

:HF 1.97

E OF ATTACK. ALPHA. DEGREES
cWrBINtC PHIS XS

TIOISi -1.500 75.000 0.000
T50151 -1.500 75.000 0.000
T20151 -1.500 75.000 0.000
T6GC1S1 -1.500 75.000 0.000

ELEVTR REFEfRENCE INFCtrMAT[IO

0.000 SREr 7.8800 SQ. IN
0.000 LREr 2.0280 IN.
0.000 PrEr 4.4600 IN.
0.000 XMRP .3l6UO IN.

YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCAlE

z
u

0.1

- -0.1
LL
Lo

LhJ -0.2
-3

()

-0.4

< -0.5

O -0.6z

-a.e

- .9

-1 .0

-1 .2

OATA SET

(E?7 002)
(C71047)
(C71033 
(e71049)
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O.?

0O

a1

0.4

O

z

z

LL
LL
LiJ

C)

C-)

LL

-I

O(E
z

0.2

0.1

0.0

-0.1

-0.2

-0.3

-0.4

-0.5 

-0.6

-o .e

-. ....

-1.1

-14 -1Z -10 - 8 - 6 - 4

ANGLI
OATA SET SYMHEC CCOFIGURATICr DESCRIPTICN
(E71002) M MSFC TWT 544 LAUNCH VEHICLE STUDIES
(B71047) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(871033) > MSFC TWT 544 LAUNCH VEHICLE STUDIES
C71049) MSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
C4RBINC PHIS XS

TIOISI -1.500 75.000 0.000
T50151 -1.500 75.000 0.000
T21OS1 -1.500 75.000 0.000
T601S1 -1.500 75.000 0.000

ELEVTR REFERENCE INFCAXMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF HO TANK NOSE SHAPE AND DIAMETER
o0. F_--. . . ., , , · Ti . 1 I

Z

z
LLJ

LL
LL
U

LL

0
LL

J

0

0o.

0.4

0.3

0.2

0.1

0.0

-0.1

-0.2

-0.3

-0.4

-0.5

-0. 

-0.

-. 09

-1.1

-14 -12 -t0 - -6 - 4 -

ANGLE OF A
OATA SET SYM*C41 CONFIGURATIIJ OESCEIPTI CJ
(E71002 MHFC TWT 544 LAUNCH VEHICLE STUDIES T101SI
(871047) MSFC TWT 544 LAUNCH VEHICL.E STUDIES T7501S1
(071033) O MSFC TWT 544 LAUNCH VEHICLE STUDIES Tl 151
(871049) HSFC TWT 544 LAUNCH VEHICLE STUDIES T601SI

TTACK, ALPHA. DEGREES
COBINC PHIS XS ELEVTR REFERENCE INFOrIFMATION

-1.500 75.000 0.000 0.000 SREF 7.8800 SQ. IN
-1. 500 75.000 0.000 0.000 LREF 2.0280 IN.
-1.500 75.000 0.000 0.000 BREF 4.4600 IN.
-1.500 75.000 0 .000 0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.004U SCALE
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EFFECT OF HO TANK NOSE SHAPE AND DIAMETER
.60 I

.55

.50

.45

.40

.30

.25

.20

.15

.t10

.05

.00
14 -10 -6 -4

Cc4rFIGURATION4 OESCRIPTION
MSFC TWT 544 LAUNCH VE1HICLE S
MSFC TWT 544 LAUNCH VEHICLE S
DATA NCIT AVAILABLE FOC4 ALL CrC
MSFC TWT 544 LAUNCH VEHICLE S

ANGLE OF ATTACK, ALPHA. DEGREES
ORBINC PHIS XS

TUDIES T101SI -1.500 75 .000 0 .000
TUDIES T50151 -1.500 75.000 0.000
NDITIONS -1.500 75 .000 0.000
TUOIES T601SI -1.500 75.000 0.000

ELEVTR
0.000
0.000
0.000
0.000

REFERENCE INFrC MATION
SREF 7.8800 SQ. It
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHmP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .61

z
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tli
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LC.

LL

X

SYBMOCL

a

DATA SET
CE7100 )
(071047)
(871033 )
(071049)
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EFFECT OF HO TANK NOSE SHAPE AND DI
.WE o1- , .I .. . ,,, . . . . . .

.55

.50 

.45

.40

.35

.30

.05

~~L~~ANGLE

J

.10

.0!

-14 -12 -10 -8 -6 -4

ANGLE
DATA SET SYHM"C.L Crc4FIGURATtIC OESCRtPTICN
(E71002) MFC C.TWT 544 LAUNCH VEHICLE STUDIES
(071047) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(e71033) < DATA NCOT AVAILABLE FC4 ALL Cr'-DITIC"NS
1(71049) MSFrC TWT 544 LAUNCH VEHICLE STUDIES

OF ATTACK. ALPHA. DEGREES
CRBINC PHIS XS

T10151 -1.500 75.000 0.000
T501S1 -1.500 75.000 0.000

-1.500 75.000 0.000
T601SI -1.500 75.000 0.000

ELEVTR REFERENCE INFC4rMATION
0.000 SREF 7.8000 59. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 524MACH .90



NOSE SHAPE AND DIAMETER

ANGLE OF ATTACK. ALPHA, DEGREES
SYML:tr' CONFICGURATTION DESCRIPTICN4 CORIINC PHIS Xs

MSFC TWT 544 LAUNCH VEHICLE STUDIES T101SI -1.500 75.000 0.000
MHFC TWT 544 LAUNCH VEHICLE STUDIES T50151 -1.500 75.000 0.000
H MSFC TWT 544 LAUNCH VEHICLE STUDIES T2OISl -1.500 75.000 0.000

MSFC TWT 544 LAUNCH VEHICLE STUDIES T60S11 -1.500 75.000 0.000

ELEVTR REFERENCE INF'ORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20

(-
.40

I-
z
LdJ

(I .30

LL-

tL_

I .2

.10

X

.o5

.00_OS

DATA SET
( E71002 )
({71047)
(E71033)
( 0 71049)
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.e60

. 0

,43

.40

Z

} .35

LL

LL

LJ

.20

.10

.05

.00 - - -
-14 -12 -10 - O - -4

ANGL
DATA SET SYMOCC CCJtrGCURATICA4 DESCRIPTION

(C7luOZ ) M HSFC TWT 544 LAUNCH VEHICLE STUDIES
(e71047) I HSFC TWT 544 LAUN4CH VEHICLE STUDIES
(e7t133) M NSFC TIT 544 LAUNCH VEHICLE STUDIES
(871049) MSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
ORDINC PHIS XS ELEVTR

TICIS5 -1 .500 75.000 0.000 0.000
T5,01 S -1i .500 75.000 0.000 0 .000
TZ01 S1 -1 .500 75.000 0.000 O.00
T60O151 -1 .500 75.000 0.000 0.000

14

REFERENCE INFC4OMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
PiREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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SY MC'L CCNFIGURATI[CI DESCRIPFTICA
MSFC TWT 544 LAUNCH VEHICLE 51
MSFC TWT 544 LAUNCH VEHICLE S
M HSFC TWT 544 LAUNCH VEHICLE SI
MSFC TWT 544 LAUNCH VEHICLE S

ANGLE OF ATTACK. ALPHA. DEGREES
cRS INC PHIS XS

TUDI ES TIsl i -1.500 75.000 0 .000
itUDIES T501 1 -1.500 75.000 0 .000
TUODIES T20151 -1.500 75.000 0.000
TUDIES T60151 -1.500 75.000 0.000

ELEVTR REFERENCE INFORMATION
0.000 SPEF 7.8800 So. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.
0.000 XHRP 3.3600 IN.

YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48
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DATA SET
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EFFECT OF HO TANK NOSE SHAPE AND DIAMETER
. T, 1 -' J T I I r r I I i f I I I I

.53

.50

.45

I

LL
LL

LiJ
0
(.J

LL

C

X

.40

.35

.50

.25

.20

.1°

.0 - - .,
-14 -12 -10 - -6 -4

ANGL
OATA SET SYH.C'L C'NJFIGURATI'ON DESCRIPTICN
ILJ)002) NSFC TWT 544 LAUNCH VEHICLE STUDIES
(871047) 47 MSFC TWT 544 LAUtJCH VEHICLE STUDIES
(871 0 33) SFC TWT 544 LAUNCH VEHICLE STUDIES
(T71049) NSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
COR81NC PHIS XS

T10151 -1.500 75.000 0.000
TSOIS1 -1.500 ?5.000 0.000
T201S1 -1.500 75.000 0.000
T6J 1S1 -1.500 75.000 0.000

ELEVTR REFERENCE INFc.RMATION

0.000 SnEF 7.8800 So. IN
0.000 LREF 2.0280 IN.
0.000 EREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YNRP O.000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF HO TANK NOSE SHAPE AND DIAMETER
.40 T- r-- ' '-1rI ' T g I ' I I I I I I

LL

< .30

UL .205_ 
_

U- -

Ch

LL

[L1

U

L II .20 .....

LL 0

* -Z - 615 4

4:

CD

II)

-14 -12 -10 -8O -8 - 4 - 2

ANGLE OF A
DATA SET SYM0C4- C'.4FIGURATI O N DESCRIPTIC-J

tE71002 MSFC TWT 544 LAUNCH VEHICLE STUDIES T1OISI
(071047) MSFC TWT 544 LAUNCH VEHICLE STUDIES T501S1
(871033) 0 DATA Nr'T AVAILABLE FrAR ALL CONDITcIOjS
(071049) MSFC TWT 544 LAUNCH VEHICLE STUDIEs T601S1

*TTACK, ALPHA. DEGREES
CRBINC PHIS XS ELEVTR

-1.500 75.000 0.000 0.000
-1.500 75.000 0.000 0.000
-1.500 75.000 0.000 0.000
-1.500 75.000 0.0 0.000

REFERENCE INFORMATICNJ

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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-8 -6 -4 4

ANGLE OF ATTACK, ALPHA. DEGREES
SYMHCL CONFIGURATION DESCRIPTION CORBINC PHIS XS

n MSFC TWT 544 LAUNCH VEHICLE STUDIES T1OlSI -1.500 75.000 0.000

MSFC TWT 544 LAUNCH VEHICLE STUDIES T5O1SI -1.500 75.000 0.000

DATA NO'T AVAILABLE FOR% ALL COdNDITIONS -1.500 75.000 0.000

MSFC TWT 544 LAUNCH VEHICLE STUDIES T60 1S -1.500 75.000 0.000

ELEVTR REFERENCE INFORXMATION
0.000 SREF 7.8800 so. IN
0.000 LREF 2.0280 IN.
0.000 DREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .90
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(071049)
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LL

U .25

z

LL
LL
LO

L*J

Of

LL

-J

X .15

al

DATA SET SYMP('-C-

(C71033) B

.1049EB71049 

ANGLE OF ATTACK. ALPHA. DEGREES
C'JrFIGURnATIC34 DESCRIPTIC C RBIINC PHIS XS

HMFC TWT 544 LAUNCH VEHICLE STUDIES TIOiS1 -1.500 75.000 0.000
HSFC TWT 544 LAUNCH VEHICLE STUDIES T501SI -1.500 75.000 0.000
HSFC TWT 544 LAUNCH VEHICLE STUDIES T2OISI -1.500 75.000 0.000
MHSFC TWT 544 LAUNCH VEHICLE STUDIES T601SI -1.500 75.000 0.000

ELEVTR REFEREHCE I JFrC NATIC1r
0.000 SfiEF 7.8800 SO. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.
0.000 XHRP 3.3600 IN.

YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF HO TANK NOSE SHAPE
.40 I T I I .' I . I I , T I

° .30

LL

Ld

(J .20

CI)
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Lu .20 ____

YLi
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_J

.15 - _ _ .. _'.

C1

m

Li

.10

.o0 - .... 
-14 -12 -10 - 8 -6 -4

ANGL
OATA SET SYMCr'- C-'JFIGUFIATIC.I DESCRIPTICN
(E71002) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(B71047) HSFC TWT 544 LAUNCH VEHICLE STUDIES
(710t33) M NSFC TWT S44 LAUNCH VEHICLE STUDIES
(I71049) HSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
CRBINC PHIS XS

TIOISI -1.500 75.000 0.000
T501S1 -1.500 75.000 0.000
T201S1 -1.500 75.000 0.000
T601Si -1.500 75.000 0.000

ELEVTn REFERENCE INFCrMHATION
0.000 SREF 7.8800 So. IN
0.000 LREF 2.0250 IN.
0.000 BREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YMRP 0.00o0 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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.40

.35

LL

Lu

U.

Lii .20 ___ .
C)

.15 

LO~~I.~ANGL

.05

ANOL

DATA SET SYHLML_ C'NFIGURATION1 DESCRIPTIC-N

IE71002) Q MSFC TWT 544 LAUNCH VEHICLE STUDIES
(071047) M5 HSFC TWT 544 LAUNCH VEHICLE STUDIES
(D71033) m MSFC TWT 544 LAUNCH VEHICLE STUDIES
(B71049) HSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
CRIlNC PHIS XS

T101'S1 -1.500 75.000 0.000
TSOISI -1.500 75.000 0.000
T20151 -1.500 75.000 0.000
T60tISI -1.500 75.000 0.000

ELEVTR REFERENCE INFCRMATIOtN
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.
0.000 XHRP 3.3600 IN.

YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF HO TANK NOSE SHAPE AND DIAMETER
.40 = . . ., m I . [ I , I _ .I I I - .I

.3O

.25

.20

.sO

.05

.00 .-
-14

DATA SET SYMEOC
(E71002) n
(071047)
(071033 )
(C71049) a

-12
I-10 -a

I
CONFIGURATIrCI DESCRIPTICON

MSFC TWT 544 LAUNCH VEHICLE
HMFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE

-4 -2 0 2 4

ANGLE OF ATTACK. ALPHA. DEGREES
CORBINC PHIS XS

STUDIES TlOiSi -1.50 5 .000 075.000 000
STUDIES T50151 -1.500 75.000 0.000
STUDIES T201 Si -1.500 75.000 0.000
STUDIES T601oS -1.500 75.000 0.000

6

ELEVTR
.o00

0.00ooo
0.000

.ooo0

a Io 12

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.J600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF HO TANK NOSE SHAPE AND DIAMETER

[~~~~~~~~~~~~~~~~~~~~~~~

i ii - . i i i i1,1 i ,

- 6 - 4

ANGLE

- 2

OF A
CONFIGURATION DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE STUDIES T101SI
MSFC TWT 544 LAUNCH VEHICLE STUDIES T501S1
DATA NOT AVAILABLE FCR ALL CO4DITIC4hS
MSFC TWT 544 LAUNCH VEHICLE STUDIES T6015

I
0 2

TTACK, ALPHA. E
O'BINC PHIS
-1.500 75.000
-1.500 75.000
-1.500 75.000
-1.500 75.000

4

DEGREES
XS
0.000
o.o000

0.000

I
6

ELEVTR
0.000
0.000
0.000
O.000

10 12 I4

REFERENCE INFCRMATION
SREF 7.8800 sa. ZN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALi

MACH .61
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SY HCOL

a

DATA SET
(C71002)
(071047)
(871033)
(871049)
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4

SYMHCL. CON4FIGURATION DESCRfiPTION
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE 5
DATA NOT AVAILABLE FOR ALL CrC.
MSFC TWT 544 LAUNCH VEHICLE S

ANGLE OF ATTACK. ALPHA, OEGREES
ORBINC PHIS XS

TUDIES T1011S -1.500 75.000 0.000
TUDIES T501S1 -1.500 75.000 0.000
ND I T IONS -1.500 75.000 0.000
TUDIES T601SI -1.500 75.000 0.000

ELEVTR REFERENCE INFr.MATICON
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.
0.000 XHRP 3.3600 IN.

YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .90
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DATA SET
C E71002 )
(871047 )
(871033)
(e71049)
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m
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ANGLE OF A
DATA SET SYMCA.E CCNFIGURATICIN DESCRIPTIrCN

(E71002) MSFC TWT.544 LAUNCH VEHICLE STUDIES TI01SI

(D71047) MSFC TWT 544 LAUNCH VEHICLE STUDIES TSs151

(7T1033) MSFC TWT 544 LAUNCH VEHICLE STUDIES T20IS1
(871049) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES T601S1

,TTACK, ALPHA, DEGREES
RABINC PHIS XS ELEVTR REFERENCE INFrCHMATION

-1. 500 75.000 0.000 0.000 SREF 7.8800 3S. IN

-1.500 75.ODD000 0.000 0.000 LREF 2.0280 IN.
-1.500 75.000 0.000 0.000 EREF 4.4600 IN.
-1.500 75.000 0 .000 0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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-12 -10 - 8 - 4 -

ANGLE OF ATTACK. ALPHA. DEGREES
s3HyCCr CC.rFI GURATIcN DESCRitPTI'ON

n HSFC TWT 544 LAU*NCH VEHICLE STUDtES
MsFC TWT 544 LAUNCH VEHICLE STUOIES
HMSFC TWT 544 LAUNCH VEHICLE STUDIES

SFC TWT 544 LAUNCH VEII1CLE STUDIES

T101 St
750151
T20Z St
T601 S1

iHRBINC PHIS XS
-1.500 75.000 0.000
-1.500 75.000 0.000
-1.500 75.000 0.000
-1.500 75.000 0.000

ELEvTR )REFREnCE INFOrRHATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.
0.000 XHtRP 3.3600 IN.

YmRP 0.0000 IN.
ZIRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 538

.1t

.16

.14

.12

.10

.08

.06

.04

.02

.bo

-. 02

..04

m

U

z
Ld

LL.

U
LO

C)L)

X
C

Lm

03

·.06

- .08

OATA SET
( E7002 )
(071047)
(071033)
(r71049)

4

MACH 1.97
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ANGL
OATA sET SYHMCL CCNFIGURATICON DESCRIPTICON

(E71002) M MSFC TWT 544 LAUNCH VEHICLE STUDIES

(C71047) ZI MC TWT 544 LAUNCH VEHICLE STUDIES

(71.053) HSFC TWT 544 LAUNCH VEHICLE STUDIES

(e7?049) U MSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES

TiOISI
T20151
T201Sl
T604 SI

CRBINC PHIS XS

-1.500 75.000 0.000
-1.500 75.000 0.000
-1.500 75.000 0.000
-1.500 75.000 0.000

ELEVTR

0.000
0.000
0.000
0.000

REFERENCE INFr'iHATION

SREF 7.88BO SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP . o600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT
.ao r, I I,

.16

.16

.14

.12

m

z
LiJ

LL
LL
w
QO

LL

UIL

C

LL

n

az

.10

.08

.04

.02

.00

-. 04

-. 06 _

-. 08 

-. 10I
4-14

OATA SET SYMHCJL
(E£7t1002 ) 
(071047)
(871033) 
(071049) 

CCkIFI CURATIC*-4 OESCRIPT1ICJ4
MSFC TWT 544 LAUNCH VEHICLE S
MHsC TWT 544 LAUNCH VEHICLE S
MHSC TWT 544 LAUNCH VEHICLE S
MSFC TMT 544 LAUNCH VEHICLE S

-4 - 2 0 2 4

ANGLE OF ATTACK, ALPHA. DEGREES
COBINC PHIS XS

TUDIES TiOtSt -1.500 75.000 0.000
TUDIES T50ISt -1.500 75.000 0.000
TUDIES T201 S1 -1.500 75.000 0.000
TUDIES T601S1 -1 .500 75.000 0.000

ELEVTR REFERENCE INFCRMATICON
0.000 SREF 7.8800 So. IN
0.000 LREF 2.0280 IN.

.000 REF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96

-- -- ---
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EFFECT OF HO TANK NOSE SHAPE AND DIAMETER
a.T 7Tr f i -T-r---r F Irr- I IT I -7TT * *T 

0.6

0.S

0.4

0.3

0.2

0.1

0.0

-0. 

-0.2

-0.3

-0.4

-0.5

-0.6

-0 o

-0.8

-1.0

-1.1

.8 .O .7 .6 .5 .4

PITCHI
DATA SET SYMOCL C,4'JFIGURATCl'i DESCRIPTIC,4
(E71002) I MSFC TWT 544 LAUNCH VEHICLE STUDIES
(B7104 H MSFC TWT 544 LAUNCH VEHICLE STUDIES
(B710331 ~ DATA NOT AVAILABLE F'Kl ALL Cr4DIITICINS
(871049) a MSFC TWT 544 LAUNCH VEHICLE STUDIES

ING MOMENT COEFFICIENT. CLM
ORBINC PHIS XS E

Til S0151 -1.500 75.000 0.000
T501S1 -1.500 75.000 0.000

-1.500 75.000 0.000
T60151 -1.500 75.000 0.000

LEVTR REFERENCE tNFCaMATION
0.000 SREF 7.8800 SQ. IN
0.000 LiEF 2.0280 IN.
0.000 BREF 4.4600 IN.
0.000 XHRP 3.3600 IN.

YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .61

z
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U
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0,7

z

LL
LULI

LA

LL

-j

LC
Z

0.5

0.4

0.3

0.2

O.1

0.0

-O. i 1

-0.3

-0.4

-0.5

-0.6

-0.7

-0.8

PITCHING MOMENT COEFFICIENT, CLM
OATA SET SYMBOL CONFIGURATItc DESCRIPTION

(E71002) n HSFC TWT 544 LAUNCH VEHICLE STUDIEs TIO1S1
(871047) HSFC TWT 544 LAUNCH VEHICLE STUDIES T50151
(871033) C DATA NOT AVAILABLE FOC4 ALL CONDITIONS

B071049) a NSFC TWT 544 LAUNCH VEHICLE STUDIES T601SI

C.ABINC PHIS XS ELEVTR REFERENCE INFrRAMATION

-1.500 75.000 0.000 0.000 SREF 7.8800 SQ. IN
-1.500 75.000 0.000 0.000 LREF 2.0280 IN.
-1.500 75.O 0.000 0.000 BREF 4.4600 IN.

-1.500 75.000 0.000 0.000 XMR P 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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SY MOOL CGNFIGURATION
MSFC TWT 544 LA

2 MSFC TWT 544 LA"8 MSFC TWT 544 LA
0 MSFC TWT 544 LA

.6 .5 .4 .3 .2 .1 .0 -.1 -

PITCHING MOMENT COEFFICIENT. CLM
DESCi IPTIJl CQB I NC PHIS XS El

UNCH VEHICLE STUDIES TlOCSl -1.500 75.000 0.000 C
UNCH VEHICLE STUDIES T5l5SI -1.500 75.000 0.000 C
UNCH VEHICLE STUDIES T2O'ISI -1.500 75.000 0.000
UNCH VEHICLE STUDIES T601S1 -1.500 75.000 0.000 C

-. 2

LEVTR REFERENCE INFORMCATION
0.000 SREF 7.8800 0SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
- ZmRP 0.2480 IN.

SCALE 0.0040 SCALE

MACH 1.20

0.?

0.4

0.5

0.4

0.3

0.2

0.1

0.0

-0.2

-0.3

-0.4

-0 5

-0.6

z
U

C-J
U-
LL

Lli

U

C.)
LLJ

-0.7

-0.8

-0.9

-1.0

-1.1

DATA SET
tE71002)
(071047)
(871033)
(071049)
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EFFECT OF HO TANK NOSE SHAPE AND DIAMETER
f * 

'

· iw i~ i ! 1 d ! i I i '! E i i I i ! ! ! i ! i ! ~ irT · ! E i v II' * i r ·i ·!i r · · I t ;i- ! I · V'

_. ., ... _ 

....... 4 i / ._._._. _:
i _.... .

, . - . e · I , t n-_! __ _S _. .5 -

q. .e o .e *w .° -

PITCHING MOMENT COEFFICIENT, CLM
Ccr4F IGURATI"C OESCRIPTIC"4

MSFC TWT 544 LAUNCH VEHICLE
HSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE

STUDIES
STUDIES
STUDIES
STUDIES

T11l Sl
TSO1 Sl
T201 sl
T601 S I

CRB INC
-1. 500
-1. 500
-1.500
- . 500

PHIS
75.000
75.000
75.000
75.000

XS
0.000
0.000
0.000
0.000

ELEVTR
O .000
0.000
0.000
O ,ODD

REFERiENCE INFPrMATION
SREF 7.8800 SQ. IN
LfrEF 2.02e8 IN.
EREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP O.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97

O.7

0.)

o,S

0.4

0.3

z
L)

Z

LL

Li

LL

W

LL

._J

-I

E

0

0.2

0.1

0.0

-0.1

-0.2

-0.3

-0.4

-0.6

-0.7

-0.8

-0.9

· 7..0 

-.0,

--o.g

-1.0

-1.1

-1 .2

OATA SET

(E71002)
(871047)
(871033
(C71049

D

8

I 

.7 .e .5.o
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EFFECT OF HO TANK NOSE SHAPE AND DIAMETER
-r---r _ i d g ! · w ! ! i f _ _ , _ _ w , ,f , I g w i ! e ! ff ~ w t i i , I ! f w w ~ -T-T !! T E!'T j

_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~l .... _

_ ..................

_ .1___

_ _ . __._~~~~~~l

.6 .5 .4 .J .2 .1 .0 -. t - 2 - 3 - v _ s _ ^~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

DATA SET SYMHOj L

(B710024 7) L
(871033) 

71049) 8

COTF I GUR A T I ON
MSFC TWT 544 LAI
HSFC TWT 544 LAL
MSFC TWT 544 LA'
HSFC TWT 544 LAI

PITCHING
IDESCR IPT I ON

U)NCH VEHICLE STUDIES T101
,UNCH VEHICLE STUDIES T501
UNCH VEHICLE STUDIES T201
UNCH VEHICLE STUDIES T601

S
S
S
S

e .. . w -..

MOMENT COEFFICIENT, CLM
'CCBINC PHIS XS E

S1 -1.500 75.000 0 .000
S1 -1.500 75.000 0.000
iS -1.500 75.000 0.000

S1 -1.500 75.000 0.000

ELEVTR
0.000
0.000
0.000
0.000

REFERENCE INFr'MATAICNt
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
EREF 4.4600 IN.
XRP 3. 3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48

o.?

o0.

0.S

0.4

0.3

0.2

0.1

O.0

-0.1

-0.2

-0.3

-0.4

-0.5-0.6

Z

u
z
LU

Li

LL
LL

LO

U

LL

UO
T-

-0.7

-0.8

-0.9

-1.0

-1.1

-1.2
e . ..o -. 4 -. 5 -.-
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SYMHBL Crt JFIGURATI'ON DESCRIPTICN
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

PITCHING MOMENT COEFFICIENT. CLM
CRBINC PHIS XS E

'TUDIES T101 S1 -. 500 75.000 0.000
TUDIES TSO1Si -1.500 75.000 0.000 1
TUDIES T201IS1 -1.500 75.000 0.000
TUDIES T60151 -1.500 75.000 0.000

ELEVTR REFERENCE 1NFORMATION
0.000 SREF ?. 800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 1N.
0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96

0.7

0.S

0.5

0.4

0.3

0.2

z

Z 0.0

-0.1
LLI

U

- -0. 

C_)

LL! -0.3 

Ur
U:

r

-o.0

-0.8

_J

-0.5

-0.9

-1 .0

-1 .2

DATA SET
(E71002)

e721047)
(071033)
(071049)
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Co

C)

m

Q-
z
u

LL'

LL

-.

LIJ

z

-J
J
O

DATA SET SyMOC'L
IA71OIO) 
(A71048) 

I A71050) 

SIDE SLIP ANGLE. BETA, DEGREES
CCONFIGURAT[CN DESCRIPTIcrt4 OCBINC PHIS XS

HSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI -1.500 75.000 0.000

MSFC TWT 544 LAUNCH VEHICLE STUDIES TSOISI -1.500 75.000 0.000

DATA NOT AVAILABLE FCO ALL CrJDITICNS -1.500 75.000 0.000

MSFC TWT 544 LAUNCH VEHICLE STUDIES T60i51 -1.500 75.000 0.OD

ELEVTR
0.000
O.000
0.000
O.000

REFERENCE NFroRMATIOrN

SREF 7.8800 S). IN
LREF 2.0280 IN.
EREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMHOJL CCr4FIGURATICl OESCRIPTIC CnRBINC PHIS XS

tA71010) n SFC TWT 544 LAUNCH VEHICLE STUDIES T1OIS1 -1.500 75.000 0.000

IA71048) i M5HFC TWT 544 LAUNCH VEHICLE STUDIES TC501SI -1.500 75.000 0.000
(A71034) O DATA NOT AVAILABLE FCR* ALL CC.NDITICS -1.500 75.000 0.000
(A710501) ,ISFC TWT 544 LAUNCH VEHICLE STUDIES T601SI -1.500 75.000 0.000

MACH .90

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.
0.000 XMRP $.3600 IN.

YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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.10

u)

X

>- .04oi
o

_J
mD .02

LLLI

F--
z

Ld .

- - .04

J -. 06

Of

-. 04

- .0

DATA SET SYHMO'A
(A?1010)
(A71048)
CA71034)
(A71050)

4SIDE

SIDE
CCrIFIGURATIC.N DESCRIPTION

HSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

1.20

4 - 2 0 2 4

SLIP ANGLE, BETA. DEGREES
CRBINC PHIS XS

TICOSI -1.500 75.000 0.000
TSOSSI -1.500 75.000 0.000
T201 S1 -1. 500 75.000 0.000
T60 S1 -1.500 75.000 0.000

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.8esoo S. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.
0.000 XHRP 3.3600 IN.

YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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-. 08

-. 10.
-14

OATA SET
(A71010)
(471048)
(A71034 )
¢A71050)

I

SYNIBCA CONFIGURATI0N C

MSC TWT 544 LAUI
SFC TWT $44 LAUI

MSFC TWIT 544 LAUI
MSFC TWT 544 LAUI

-8 -6 - - a a a 4 6

SIDE SLIP ANGLE. BETA. DEGREES
DESCRIPTIN ORBtINC PHIS XS ELEVTR

INCH VEHICLE STUDIES T11OS1 -1.500 75.000 0.000 0.000
INCH VEHICLE STUDIES T501SI -1.500 75.000 0.000 0.000
NCH VEHICLE STUDIES T20151 -1.500 75.000 0.000 0.000
NCH VEHICLE STUDIES 760151 -1.500 75.000 0.000 0.000

10 12 14

REFERENCE INFOrCMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.9 

EFFECT
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EFFECT OF HO TANK NOSE SHAPE AND DIAMETER
.1t0 r---T-- ] , 

.00

0

_0-

m
U

z
Ld

LL.
LL-
LL

U

I-
z
LJ

O
2O

Z

J
-J

.06

.04

.0o

- .02

-. 04

- .06

-. 08

-. 1u _
-14

OATA SET SYMCOL

(A71100 ) 
(A710480) 
(A71 0 34 )

(A71050)

-12 -10 -8 -6

CcJFIGCUfiAT[Ieft DESCRIPTIC'4J

MHFC TWT 544 LAUNCH VEHICLE STUDIES
HMFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES

-4 - 2 0 Z 4

SIDE SLIP ANGLE. BETA. DEGREES

T501 SI

T201 51
T601 S1

CIRINC
-1 .500
-1 .500
-1 .500
-1 .500

PHIS
75.000
75.000
75.000
75.000

XS
0.000
0.000
0.000
0.000

__ __ 9 <_s _--_ _._~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~----
! ___ ___ ___ ___ __ __ a ___

ELEVTR
0.000
0.000
0.000
0.000

-7 , -?l

REFERENCE INFCHNATIC.N

SREF 7.8800 So. IN
LREF 2.0280 IN.
EREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF HO TANK NOSE SHAPE AND DIAMETER
.1o

.0o

.o0

.04

.00

- .02

-. 04

-. 06

- .08

· f - I' f t . , , . , ! v ! i ! i s _ u . . i ! · . v ~ ! I * y * * * * , , , i

-j
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·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

_~~~~ ... ____ _

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I 
~, ,_ ,... _, _ _ _ ____-__ _..___

_F.

_ i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
-. 10 I I 

-14

DATA SET SYMUI'L
(A71010 )
(A71048) ]
(A?1034 )
(AT1050 )

i1
-12 -10 a

CrONFIGUnATlZ4J DESCRIPTI~CJ
MSFC TWT 544 LAUNCH VEHICLE S
HSFC TWT 544 LAUNCH VEHICLE S
MFrC TWT 544 LAUNCH VEHICLE S
MsFC TWT 544 LAUNICH VEHICLE S

I1 ] I
- 4 - 2 0 2 4

SIDE SLIP ANGLEo BETA. DEGREES
rj8BINC PHIS XS

TUDIES T1i01SI -1.500 75.000 0.000
TUDIES TS01Si -1.500 75.000 0.000
TUDIES T20151 -1.500 75.000 0.000
TUDIES 760'S1 -1.500 75.000 0.000

.1
G

ELEVTR
0.000
0.000
0.000
0.000

I I
I

_ la . ._

REFERENCE INFORiHATIC'N
SREF 7.8800 s0. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF HO TANK NOSE SHAPE AND DIAMETER
2 . = ' I t I - I -TT I . . .' I ' 1 ' I . '.

SYMBOL CCNFICGURATICN DESCRIPTIA4N
MSFC TWT 544 LAUNCH VEHICLE S

SFC TWT 544 LAUNCH VEHICLE S

DATA NOT AVAILACLE FC'R ALL CO
MS5FC TWT 544 LAUlNCH VEHICLE S

SIDE SLIP ANGLE. BETA, DEGREES
CORIaNC PHIS XS ELEVTR

TUDIES T1o Si -1 .500 75.000 0.000 0.000
TUDIES T50151 -1.500 75.000 0.000 0.000
5ND ITIC'S $ -1.500 75.000 0 .000 0.000
TUDIES T60151 -1.500 75.000 0.000 o.0oo

REFERENCE INFCRMATION

SREF 7.8800 50. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .60
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OATA SET
(A71010)
( A71048)
(A 7 1034 )
tA71050 )
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EFFECT OF HO TANK NOSE SHAPE AND DIAMETER
.25 - I I I I I I I I I r I I T r 1 1 * I I I I I I I I I . I

W

Cl
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Z
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r

z
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LL
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1
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-L

.10

.05
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J .05
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-. 20

- .2-

DATA SET SYMOOL

IA71010)
.A710401
(A71034 

AtJ OS

( A 7105 

SIDE SLIP ANGLE. BETA, DEGREES
CCNFIGURATICN DESCRIPTIC44 CiRBINC PHIS XS

M5FC TWT 544 LAUNCH VEHICLE STUDIES T101SI -1.500 75.000 0.000

NsFC TWT 544 LAUNCH VEHICLE STUDIES TSAISi -1.500 75.000 0.000
DATA NOT AVAILABLE FrOR ALL CrCNDITIONS -1.500 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIZ2 T601S1 -1.500 75.000 0.000

ELEVTR REFERENCE INrORM.ATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 EREF 4.4600 IN.
0.000 XMR P 3.3600 IN.

YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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SIDE SLIP ANGLE. BETA. DEGREES
SyHMBr CTNFIGURATICN DESCRIPTION C4R'INC PHIS XS

HSFC TWT 544 LAUNCH VEHICLE STUOIES T101SI -I.500 75.000 0.000
HSFC TWT 544 LAUNCH VEHICLE STUDIES T50151i -1.500 75.000 0.000

SFC TWT 544 LAUNCH VEHICLE STUDIES TZ0151 -1.500 75.000 0.000B HSFC TWT 544 LAUNICH VEHICLE STUDIES T601sl -1.500 75.000 0.000

ELEVTR REFERENCE INFCRHATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 OREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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OATA SET
(A71010)
(A71048)
(A 71034)
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SYMCOL CCFrIGUR/ATICN DESCRIPTI[K
HSFC TWT 544 LAUNCH VEHICLE S
MFC TWT 544 LAUNCH VEHICLE S

M MSFC TWT 544 LAUNCH VEHICLE S

a MSFC TWT 544 LAUNCH VEHICLE S

H 1.96

- -2 0 a 4 6

SIDE SLIP ANGLE, BETA, DEGREES
COBINC PHIS XS ELEVTR

TUDIES T1Ol1SI -1.500 75,000 0.000 0.000
!TUDIES T51SI1 -1.500 75.000 0.000 0.000
TUDIES T20151 -1.500 75.000 0.000 0.000
ruDIES T601SI -1.500 75.000 0.000 0.000

REFERENCE INFORMATIOHr
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
Z2RP 0.2480 IN.
SCALE 0.0040 SCALE
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OATA SET
(A71010)

A 71040 )
(A71048 

(A71050U
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x

n.1
CO

Z

3 -°05 _

-,.

L-

SIDE

UO

DATA SET SYMOC- Cr--NIF[URATI(-X* )EsCRIPTI'Ir

(A7101I) ' MSFC TWT 544 LAUNCH VEHICLE STUDIES
(A?70485 MSFC TWT 544 LAUNCH VEHICLE STUDIES
(A71034) > MSFC TWT 544 LAUNCH VEHICLE STUDIES
(A7t050P HSFC TWT 544 LAUNCH VEHICLE STUODES:A71Q5O: Li NSFC TW 544 LAUNCH VEHICLE STUDIES

SLIP ANGLE. BETA. DEGREES
rClBINC PHIS Xs ELEVTR

T1I1SI -1.500 75.000 0.000 0.000
TSOISI -1.500 75.000 0.000 0.000
T20151 -1.500 75.000 0.000 0.000
T6015I -1.500 75.000 0.000 0.000

REFERENCE INFORCATION

SREF 7.8800 $S. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48
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EFFECT OF HO TANK NOSE SHAPE AND DIAMETER

.15

.10

.05

,00

- .05

-. 10

-. 15

-.20

-.25

~~~~~~~~~~~~~~~~~~~~1 3

i~~~~~~~~~~~~~~~~~~~~~~~~~~ - - . _ _ _ L

-,~ -_ - .0 -_ g -_ __ 4 B 8 ~O 1._

DATA SET SYHC-A.
(A71010 )

JA71034 )
(A71050 ) 

CC4FIGURnATTrN DESCRIPTIC'N

MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE

SIDE SLIP ANGLE, BETA. DEGREES
CRBBINC PHIS XS

STUDIES T10C1S1 -1.500 75.000 0.000
STUDIES T501Si -1.500 75.000 0.000
STUDIES TZOI1SI -1.500 75.000 0.000
STUDIES T601S1 -1.500 75.000 0.000

ELEVTR
0.000
0.000
0.000
0.000

REFERENCE INFO41MATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4G00 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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.6

u .3

O .2

_
---

-.LL
LLI

.0

C.)
Li

LLj -. 2

-. 4

-. 7

DATA SET SyIHOJL

(A71010)
(A71048)
(A71034) 8
(A71050)

CCNFIGUR ATI¥CA DESCRf[PTIr'Z

MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
DATA NOT AVAILABLE FOR ALL C.r
MSFC TWT 544 LAUNCH VEHICLE S

- 4 - 2 0 2 4

SIDE SLIP ANGLE. BETA. DEGREES
COBINC PHIS XS

iTUDIES T101SI -1.500 75.000 0.000
TUDIES TI501S -1.500 75.000 0.000
I401TIW4S -1.500 75.000 0.000

iTUDIES T601St -1.S00 75.000 0.000

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .60 PAGE 559



EFFECT OF HO TANK NOSE SHAPE AND DIAMETER

...... 1--~ 

-12 -10 - - 6 -4 _ -2

SIDE SLIP
CONFIGURATION¢ DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI
HSFC TWT 544 LAUNCH VEHICLE STUDIES T501S1
DATA N'iT AVAILABLE FC., ALL CONDITIONS
MSFC TWT 544 LAUNCH VEHICLE STUDIES Y60151

0 2 4

ANGLE. BETA. DEGREES
CERBINC PHIS XS
-1.500 75.000 0.000
-1.500 75.000 0.000
-1.500 75.000 0.000
-1.500 75.000 0.000

6

ELEVTR
0.000
0.000
0.000
0.000

8 10 t2 54

REFERENCE INFORMATION

SREF 7.8800 SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 560

.? t

.6

.4

z
LL

LL
LL

LU

LL
Liu
U-

-0
LU
:I

-J

.3

.2

.I

.0

-. 1

-. 2

.3

.4

".5

-. 6

-. 7 L_
-14

DATA SET

(A71010)
(A 71048)
(A71034)
(A71050)

SYNMCL

8

L
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SIDE
SYHOCt CONFICURATICON DESCRIPTION

HSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MFC TWT 544 LAUNCH VEHICLE STUDIES
a MFC TWT 544 LAUNCH VEHICLE STUDIES

AH 1.20

SLIP ANGLE. BETA. DEGREES
CORBINC PHIS XS

TlOlSl -1.500 75.000 0.000
TSO5S1 -1.500 75.000 0.000
T20CIS1 -1.500 75.000 0.000
T60151 -1.500 75.000 0.000

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.6800 S5. IN
0.000 LREF 2.0280 IN.
0.000 eREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

VMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCAIE

C)-

LL
L-
ULJ

Lk:

J

Lu

C-

-J

DATA SET
(A?71010)
(A71048)
(A71034)
(A71050)
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EFFECT OF HO TANK NOSE SHAPE AND DIAMETER
, 7 - r . .i ! ! i i i i ! '

SYHMBOL COrNFICURATION DESCRIPTICN
rMSFC TWT 544 LAUNCH VEHICLE S

a MSFC TWT 544 LAUNICH VEHICLE S
P4SFC TWT 544 LAUNCH VEHICLE S
MSFC TWIT 544 LAUNCH VEHICLE S

-4 - 2 0 2 4

SIDE SLIP ANGLEo BETA. DEGREES
COBINC PHIS XS

MTUDIES T10lS1 -A.500 75.000 0.000
!TUDIES T501S1 -1.500 75.000 0.000
!TUDIES T201E51 -1 .500 75.000 0.000
!TUOI[E!, 76j$S1 -1.500 75.000 0.000

ELEVTR REFERENCE INFOCRNATION
0.000 SREF 7.8800 sQ. IN
0.000 LREF 2.0260 IN.
0.000 BREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

HMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1 96

.6

.5

.4

U

C-
Z
LL

LL

LL

U

W

0
LLI

I.-

-J

.5

.2

.1

.0

-.1

-. 2
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-. 4

-. 5

-. 7 _
-14

OATA SET
(A71010)
(A71040 )
(A71034)
(A71050 )
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EFFECT OF HO TANK NOSE SHAPE AND DIAMETER
. 7 * 1 - i v '" - I - ! · I . . I · I . . . I ' m ,

z
U

LL
LL
Ld

U

LdI
C)

LL

-J

Li

-J

DATA SET SYMBOL.

( A71046 )
(A71034)
(A71050) 

SIDE SLIP ANGLE. BETA. DEGREES
CcONFIGURATICN DESCRIPTICN CRBINC PHIS XS

MSFC TWT 544 LAUNCH VEHICLE STUDIES T1C1S1 -1.500 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T50151 -1.500 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T201S1 -1.500 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T601S1 -1.500 75.000 0.000

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.8800 So. I1
0.000 LREF 2.0280 IN.
0.000 6REF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YHRP 0.0000 IN.
ZHRP 0.2460 IN.
SCALE 0.0040 SCALE
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DIAMETER

-10 -8

SIDE SLIP ANGLE. BETA. DEGREES
SYMCDL. C*IFIGURATICON DESCRIPTICI CRtBINC PHIS XS ELEVTR

MSFC TWT 544 LAUNCH VEHICLE STUDIES tlOSIS -1.500 75.000 0.000 0.000
2 MSFC TWT 544 LAUNCH VEHICLE STUDIES T501S1 -1.500 75.000 0.000 O.000

hSFC TWT 544 LAUNCH VEHICLE STUDIES T20151 -1.500 75.000 0.000 0.000
a SFC TWT 544 LAUNCH VEHICLE STUDIES `GOS1 -1.500 75.000 O.000 0.o00

10 82 1 4

REFERENCE INFCOMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
tHRP 0.0000 INt

ZmRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96
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OATA SET
rA70l10)

(A71040 
(A710 34)
(A ?tO )
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DATA SET SYMCOL C.cNFIGURATICN DESCRIPTI.A4

(E71002) N HSFC TWT 544 LAUNCH VEHICLE
(B71041) 4 MSFC TWT 544 LAUNCH VEHICLE

I
0 2 4 6

ANGLE OF ATTACK. ALPHA. DEGREES
ORBINC PHIS XS

STUDIES T101S -1.500 75.000 0.000
STUDIES T401S1 -1.500 75.000 0.000

10 12 14

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.88o0 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
HMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040. SCALE
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EFFECT OF BASELINE HO TANK LENGTH

I~~~~~~~~~I

_ r 1T, .7T TTT .- r- .1- .rT '. r*-I*'r .1-T--~-~ -r-r-t-- i -T 'rr- _. --

_ .__ m ___ __ ___ i2

, _ __ __ a --- D ~--1-

rr

14 -s2 -a0 -2 -G -4 -2 z z 4 8 so 10 1a

ELEVTR REFERENCE INrFCRMATION
0.000 SREF 7.6800 SQo. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 OCALE

MACH 90

..

.6

.6

. 5

LLJ

LILi(

LL
LiJ

U

ZlJ

-r
U

p-

.4

.3

.2

.1

.0

-. 1

-. 2

-. 3

-. 4

ANGLE OF ATTACKo ALPHA° DEGREES
DATA SET SYMBCJL CJNFIGUURATIOC DESCRIPTICG CORBINC PHIS XS
tEI100Z2) MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOS1S -1.500 75.000 0.000
(7t1041 ) ! DATA HCJT AVAILAOLE FCR ALL CC4"O0tTEi<NS -1.500 75.000 0.000

.o
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EFFECT OF BASELINE HO TANK LENGTH
.9

.8

.?

.s

.5

Ld

Lt ILU 

C)

z
UJ

I1z

a_Q~

.4

.3

.2

.1

.0

-.1

-. 2

.3

.4

.5

-I* -12 .as - -s - _''-~14 -12 -10 - a - 6 - 4

ANGLE
DOTA SET SYP'OL~ CCNFIGURATIC'N DESCRIPTIC'4

(IE100l) fl MSFC TWT 544 LAUNCH VEHICLE STUDIES
(D71041) HSFC TWT 544 LAUNCH VEHICLE STUOIES

-2 0 2 4

OF ATTACK, ALPHA. DEGREES
CRBINC PHIS XS

TOlISi -1.500 75.000 0.000
T401 S1 -1.500 75.000 0.000

· o

:i

- GA ~~~~~~~.. .. ___.

_~~.... r .._.._

~~~~~...... __ . . ....

- I

6 8 10 12 14

ELEVTR REFERENCE tNFC4r4ATtIJN
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20

I
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EFFECT OF BASELINE HO TANK LENGTH
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DATA SET SYMCA.- CrJF[IGURATO`N 0ESCRIPTION
(E71002) D MSFC TWT 544 LAUNCH VEHICLE SI
(071041 ) H MSFC TWT 544 LAUNCH VEHICLE SI

I
-4 -2 a0 2

ANGLE OF ATTACK. ALPHA. O
CRBINC PHIS

TUDIES TIOl Si -1.500 75.000
TUDIES T4`01 S -1.500 75.000

4

]EGREES
Xs
0. 00
0.oo000

B 10
2i
Z I12

ELEVTR REFERENCE INFCOMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 1N.
SCALE 0.0040 SCALE

MACH 1.97
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EFFECT OF BASELINE HO TANK LENGTH
.. I I I I I I . . I , 
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.3

.1

.0

-. 1

-.2

-. 3

-°14

I

_ CA - t__=

:I

.~~~~~~~~~~~~~~~~~~~~~~~· 

t~ ..

-12 -10 - 8 - 6

DATA SET SYMCOL C'-NFICURATION DESCRIPTICN

(E71002 ) M msFc TWT 544 LAUNCH VEHICLE
(871041) MSFC TWT 544 LAUNCH VEHICLE

I
-4 -2 0 2 4

ANGLE OF ATTACK. ALPHA. DEGREES
CRBINC PHIS XS

STUDIES TI01 St -1.500 75.000 0.000
STUDIES T40151 -1.500 75.000 0.000

6 8 10

ELEVTR REFERENCE INFCHMATICON
0.000 SREF 7.8800 S0. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48
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XJ .4

Ld

;I .2

LL
Li.

~~~LIJ~ANGL

IE72Q02) 2 HSFC TW 544 LAUNCH VEHICLE STUDIES

z

U -. 2

-. 3

-. 4

-14 -12 -10 -8 -Q -4

ANGL
DATA SET SYMBCL CJNFUIGURATIC¢ DESCRIPTICAJ

IE7IO02) Q MSFC TWT 544 L.AU?4CH VEHICLE STUDIES
(871041 ) N SFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DE
'rB aNC PHIS

T1O1St -. 500 75.000
T401 S -1. 00 75.000

-GREES
XS ELEVTR REFERENCE INFC4MATION

0.000 0.000 SREF 7.e880O S. tN
0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XNRP 3.3600 IN.
YNRP .0OOO0 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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- 8 - 6 0
I

2 4 6 8 t0
I
12 14

ANGLE OF ATTACK. ALPHA. DEGREES
OATA SrT SyMHO'L C'/-JFIGURA71TI-N DESCRIPTION

E71002U) HMSFC TWT 544 LAUNCH VEHICLE STUDIES
t(71041) HSFC TWT 544 LAUNCH VEHICLE STUDIES

Ti 01 S
T401 Sl

CRBINC PHIS
-1.500 75.000
-1.500 75.000

XS
0.000
0.000

ELEVTR REFERENCE INFPCRATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .61

EFFECT OF BASELINE HO TANK LENGTH
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BASELINE HO TANK LENGTH

Z
0.1

L 0.0

- -0.1

LL
LL

L -0.2

LJ -0.3

-0.4
L,

-J
< -0.5

-s. ,

-0. 

-0.1

-0.9

-14 -12 -10 - - -4 -

ANGLE OF A
DATA SET SYMDIOL CC4'FIGURATIC4N DESCRIPTICN

(E7lTO2) 2 MSFC TWT 544 LAUNCH VEHICLE STUDIES T10lS1
(B71041)s DATA NOT AVAILABLE Fr, ALL CrNDITICS

NTTACK, ALPHA. DEGREES
OR INC PHIS XS

-1.500 75.000 . 0.000
-1.500 75.000 0.000

ELEVTR REFERENCE INF'C1HATION
0.000 SREF 7.80O0 5g. IN
0,000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 5.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF BASELINE HO TANK LENGTH
0.7 -

0o.
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z

U

-
z
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z

0.2

0.1
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-0.7
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-1 .0

-1 .1

-1.2 .
14

II -T- I _I- ___

-12 -10 8 - 6 -ANGL

ANGL
DATA SET SYHBCL CCNFIGURATICN DESCRIPTI0N
(E71002) fl MSFC TWT 544 LAUNCH VEHICLE STUOIES
(B71041) MSFC TWT 544 LAUNCH VEHICLE STUOIES

4 - 2

E OF ATTACI

TI1 OISI
T401 SI

6 8 10 12 14

ELEVTR REFERENCE INFCRMAO4TIr
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF A.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

I
0 2 4

K. ALPHA. DEGREES
R elINC PHIS XS

-1.500 75.000 0.000
-1.500 75.000 0.000
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z
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z

o0.

0.5

0.4
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0.0

-0.1

-0.2

-0.3

-0.4

-0.6

-0o1

-o.t

-0.9

-1.0

- .1

ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMEBCt CrNFICURATICON DESCRIPTION ORBINC PHlS XS
(E71002) 2 MSFC TWT 544 LAUNCH VEHICLE STUDIES TlOIS1 -1.500 75.000 0.000

0871041) MSFC TWT 544 LAUNCH VEHICLE STUDIES T401S1 -1.500 75.000 0.000

ELEVTR REFERENCE INFCRHnATION
0.000 SREF 7.8800 so. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YmRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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u
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u
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LL

< -0.5

Z

'-0,8

- .o

-1.z1

-14 -12 -10 - 8 - 6 - 4 -

ANGLE OF A
DATA SET SYHEMB.L CCJNFIGURATI", DESCRIPTIC'
(E7100U2) HSFC TWT 544 LAUNCH VEHICLE STUDIES T10151
(O71041) R MSFC TWT 544 LAUNCH VEHICLE STUDIES T40151

ATTACK. ALPHA. DEGREES
CABINC PHIS XS ELEVTR REFERENCE INF¢XMATICON
-1.500 75.000 0.000 0.000 SREF 7.8800 SQ. IN
-1.500 75.000 0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF BASELINE HO TANK LENGTH

-ao10 G
I I

- -4 -2

ANGLE OF ATTACM
DATA SET SYMHOA. C"IFIGURATIO'N ESCRIPTION
(E7l1EU0) MHSFC TWT 544 LAUNCH VEHICLE STUDIES
(CrlO 41 ) 1 HSFC TWT 544 LAUNCH VEHICLE STUDIES

TI01 51
T401 1S

0 2

K. ALPHA. [
GCBtNC PHIS
-1.500 75.000
-1.500 75.000

4

DEGREES
XS
0.000
0.000

I
6 a 10 12

ELEVTR REFERENCE INFORHATION'

0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.00OO IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4 o 96
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. .20 Z2.
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.05

.00 - -
-14 -12 -10 - 8 6 -

ANGL
DA rA SET SYMI.O'C 'CCJFIGURATl'N DESCRIPTIC''4

(El002C) ) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(B,1041) MsFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK, ALPHA, DEGREES
CRBINC PHIS XS

TiOlSI -1.500 75.000 0.000
T401S1 -1.500 75.000 0.000

ELEVTR REFERENCE INFORMATION

0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZmRP 0.2480 IN.
SCALE 0.0040 SCALE
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r ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.!

_ b _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~o

-10 - a a .1
-4 -2 0 4i I

6 a 10
I
12 14

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYHCOr COrIFIGURATION DESCRIPTI-N.

(E71002) tMSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI
1071041) 1 DATA NrIT AVAILABLE FCOR ALL CORDITIO.NS

0RBINC PHIS

-1.500 75.000
-1.500 75.000

XS ELEVTR REFERENCE INFrfMATIC'4

0.000 0.000 SREF 7.8600 SQ. IN
0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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DATA SET SYHMBOL CCOFIGURATIcIN DESCRIPTION
(E71002) Q MSFC TWT 544 LAUNCH VEHICLE S
(871041) MSFC TWT 544 LAUNCH VEHICLE S

ANGLE OF ATTACK, ALPHA, C
CORBINC PHIS

TUDIES TIOI Si -1.500 75.000
;TUDIES T401S1 -1 .500 75.000

]EGREES
XS
0.000
0.000

ELEVTR REFERENCE INFORNATION
0.000 SREF 7.8800 Sq. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 tN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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.W0

.55

. 50

.45

U

z

LL

U

LL
LL
CD
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U

0
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X
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.40

I--
Z

u .35

LL
Ld

o .30

U
U

LL

-J

.20

.15

.10

.05

-14 -12 - - - 6 -4

ANGLI
OATA SET SYMBC.L CC,4FtGURATIcON DESCRIPTIC*t

(E71002) HSFC TWT 544 LAUNCH VEHICLE STUDIES
(8710413) MHSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK, ALPHA. DEGREES
CfiBINC PHIS XS

TIO1 S1 -1. 500 75.000 0 .000
T401 S1 -1. 500 75.000 0 .000

ELEVTR REFERENCE INFORMATtON
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97 PAGE 580



EFFECT
. Go , 

.55

.50

.45

U

Li
LU

LL
LL

uOf

LL

X

.40

.35

.30

.25

.20

.15

.lo

.05

-14 -12 -10 - a - 6 - 4

ANGLI
DATA SET SYMBOL Cc*FICURATICN DESCRIPTION
(E71002) 2 MSFC TWT 544 LAUNCH VEHICLE STUDIES
(871041) MSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA, DE
CRBINC PHIS

TIOl S -1. 500 75 .000
T401 S -1.500 75.000

:GREES
XS ELEVtR REFERENCE INFORMATION
0.000 0.000 SREF 7.8800 SO. IN
0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48 PAGE 581



U
.40

Z
W

u .35

LL
LL

LU

Li
.20

.15

(_71002) Q MSfC TWr 544 LAUNCH VEHICLE STUDIES

15 544 LAUNCH VEHICLE STUDIES

.1o

-14 -12 -10 - 8 - 6 - ,

ANGLE
DATA SET SYMBOL CONFIGURATI-N DESCR][PTICN

¢E?1002) M MSFC TWT 544 LAUNCH VEHICLE STUDIES
¢B71041) 2 MHSFC TwT 544 LAUNCH VEHZCLE STUDIES

E OF ATTACK. ALPHA. DEGREES
CRBINC PHIS XS

TIt/Sti -1.500 75.000 0.000
T401 1S -1.500 75.000 0.000

ELEVTR REFERENCE INFORMATION

0.000 SREF 7.8800 So. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP .O0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96 PAGE 582
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.40 r

.35

c

I-

zZ
W

LL

U_

>-

O0

ED

0
LL

.30

.15

.10

.05

°.00 
14 -12 -10 - 8 6 -4 - 2 0 4

ANGLE OF ATTACK. ALPHA. OEGREES
DATA sEr SYHEBCL CONFIGURATICN DESCRIPTION CR8INC PHIS XS
(E71002) HSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI -1.OO 75.000 0.000
(671041) , HSFC TWT 544 LAUNCH VEHICLE STUDIES T40151 -1.500 75.000 0.000

6 8 10 12

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .61

14
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,40 r--~ i- - .I - I . I I ,I' *

.35

.30

.25

.20,

.15

.10

.05

-4

ANGLE
DATA SET SYMHBC. CCSFIGURATICON DESCRIPTICN

CE?1002) HSFC TWT 544 LAUNCH VEHICLE STUDIES
(671041) 5 DATA NOT AVAILACLE FcCi ALL CONDITIONS

-2 0 2

OF ATTACK, ALPHA. t
CORBINC PHIS

T101S1 -1.500 75.000
-1.500 75.000

4 6

)EGREES
XS ELEVTR
0.000 0.000
0.000 0.000

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YHRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .90
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.40

.35 

LL .30
U

u .25

IL

E)
Li

U- ~
LL

.15

0

Qt- .10
0
LL

.05

'-14 -12 -10 -8 - 6 -

ANGL
DATA SET SYMEOL COCNFIGURATI'ON DESCRIPTIONc
(E71002) H MSFC TWT 544 LAUNCH VEHICLE STUDIES
(B71041 ) MSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
ORBINC PHIS XS

TIOiS1 -1.500 75.000 0.000
T401SI -1.500 75.000 0.000

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XNRP 3.3600 IN.
YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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.40 [ , , I ,--!r- .1 --T - - r- -- r - -- I I

LL _L0

U

.j .25

LL
LL

LJ

uJ

LLI .20

LL

0

.0J

ANGLE

DATA SET SYMEOCL CCNFIGURATICk4 DESCRIPTION

(E71002) n MSFC TWT 544 LAUNCH VEHICLE STUDIES
*eT1041) L MSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
CRBINC PHIS XS

TIO];S1 -1.500 75.000 0.000
T40151 -1.500 75.000 0.000

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97 PAGE 586
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-8 -6 -4

ANGLE
DATA SET SYMECOL Cr-IF-IGURATIC N DESCRIPTIC.H
(ET7i00o MSFC TWT 544 LAUNCH VEHICLE STUDIES
(871041 ) MSFC TWT 544 LAUNCH VEHICLE STUDIES

- 2 0 2 4

OF ATTACK. ALPHA. DEGREES
ORBINC PHIS XS

T101sl -1.500 75.000 0O000
T401 S -1 .500 75.000 0.000

6 8 10 12 14

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.8800 SQ. IN
0.000DD LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF BASELINE HO TANK LENGTH
.40 - . I I I I I I - rI I I I I I I I I v

L .30

C-_U

CY .25

LL
LL

LU

LU .20

LL

-I

LC

.05

-14 -12 -10 -a -G -4 -2

ANGLE OF A
DATA SET SYMNCL CONFIGURATION4 DESCRIPTION

(ETGOOZI n.) MSFC TWT 544 LAUNCH VEHICLE STUDIES T10lSI
It71041)12 MSFC TWT 544 LAUNCH VEHICLE STUDIES T4GpISI(B7104!) NSFC TCTF 544 LAUNCH VEHICLE STUDIES ¥40151

MTTACKo ALPHA, DEGREES
ORBINC PHIS XS

-1 .00 75.000 0.000
-1.500 75.000 0.000

ELEVTR REFERENCE INFCORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4 4.96 PAGE 588



m

(i .04

Lid

C.y

LU .0

LL

C< : .00

X

Li? -. 02

C) 
-. 04

-. 06 _

-. on

-. 0

14 -12 -10 - s - s - 4 - 2

ANGLE OF A
DATA SET SyHMCrL CNFICGURAATICT' DESCRIPTION
IE71002) M HSFC TWT 544 LAUNCH VEHICLE STUDIES T101SI
1071041) L H MSFC TWT 544 LAUNCH VEHICLE STUDIES T401S1

TTACK. ALPHA. OEGREES
ORBINC PHIS XS ELEVTR REFERENCE INFORMATICIO
-1.500 75.000 0.000 0.000 SREF 7.8800 SQ. IN
-1.500 75.000 0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XNRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .61 PAGE 589



EFFECT
.a0 ' , ,

.16

.16

.14

m

I-*
z
LL

LL

tU

LL

LIJ

.J

X

LI
(n

,"n

.12

.10

.08

.06

.04

.02

.00

-. 02

-. 04

-. 06

-. Ot = _

-S4 -12 -10 - 8 - 6 - 4 - 2

ANGLE OF A
DATA SET SYMOCL CrONFIGURATIIC DESCRIPTION

lC71002) MSHFC TWT 544 LAUNCH VEHICLE STUDIES T1Ol1i
(871041) LI DATA NOT AVAILABLE FA¢. ALL CONDITIOTNS

~TTACK. ALPHA. DEGREES
C4BINC PHIS XS
-1.500 75.000 0.000
-1 ,500 75.000 0.000

ELEVTR REFERENCE INFCRMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .90 PAGE 590
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.18

.16

.14

.12

m

C

z
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LL
LL

W

LL

I

x

m

.10

.08

.06

.04

.02

.00
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-. 04

-. 06

-. 08

-. 10I
-1,L4 -12 -10 -8 - 6 -4

ANGLE OF ATTACt
DATA SET SYM5cL CCkNFIGURATICN DESCRIPTION

(E71002) M5FC TWT 544 LAUNCH VEHICLE STUDIES
(871041) H MSFC TWT 544 LAUNCH VEHICLE STUDIES

T1OIS1
T401Sl

0

K. ALPHA, t
CRBINC PHIS
-1.500 75.000
-1.500 75.000

4

DEGREES
XS
0.000
0.000

6
I

1O 12

ELEVTR REFERENCE INFORHATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YNRP 0.o00 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20
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EFFECT OF BASELINE HO TANK LENGTH

-. 10 
-14 -12 -10 - 8

jl
- 6 -4 - 2

ANGLE OF ATT
OATA SET SYHMrOL CCt4FIGURATION DESCRIPTION

E:71002) n NSFC TWT 544 LAUNCH VEHICLE STUDIES
(871041) L NSFC TWT 544 LAUNCH VEHICLE STUDIES

T10151
T40151

0 2

ACK. ALPHA, C
OCRINC PHIS
-1.500 75.000
-1.500 75.000

4

)EGREES
XS
0.000
0.000

6 8 10 la 14

ELEVTR REFERENCE INFCOMATION
0.000 SREF 7.8800 5S. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XNRP 3.3600 IN.
VHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYHBC'L CC4NFIGURATICjN DESCRIPTION CRBINC PHIS XS ELEVTR REFERENCE INF¢OCMATION

(E71002) M HSFC TWT 544 LAUNCH VEHICLE STUDIES T101SI -1.500 75.000 0.000 0.000 SREF 7.8800 s0. IN
(871041! MSFC TWT 544 LAUNCH VEHICLE STUDIES T401ISI -1.500 75.000 0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3800 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

3.48 PAGE 593MACH



iiCr w TT rWr -ss -r-r rT7B Tr1 rt- .... lw- -rf ff

- -- ---- - -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:i

- -~~~~~~~~~~~~~~-

-- ------ - In,

_ f 1 Zt =,<i = Z= =Z 

. :~~~~~~~~~~~~~~~~~~~~~~~~-

-14' -IZ -1U - 4

ANGLE
OATA SET SYMIGL Cr.NFIGURATI'4J DESCRIPTION

¢Ela002) HSFC TWT 544 LAUNCH VEHICLE STUDIES
(071041) I MSFC TWT 544 LAUNCH VEHICLE STUDIES

OF ATTACK. ALPHA. C
CRBINC PHIS

TloiSI -1.500 75.000
T40IS1 -1.500 75.000

)EGREES
XS
0.000
0.000

ELEVTR REFERENCE INFOCHRATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 $CALE

MACH 4.96
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PITCHING
DATA SET SYMCOL CCONFIGURATION DESCRIPTIONC

(E71002) f MSFC TWT 544 LAUNCH VEHICLE STUDIES
(871041) MSFC TWT 544 LAUNCH VEHICLE STUDIES

TiOIS
T401 

MOMENT COEFFICIENT. CLM
CRBINC PHIS XS ELEVTR

51 -1.500 75.000 0.000 0.000
S1 -1.500 75.000 0.000 0.000

REFERENCE tNFCHATICON
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.5600 IN.
YNMP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .61

EFFECT OF BASELINE HO TANK LENGTH
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EFFECT OF BASELINE HO TANK LENGTH
O.T

0.4
0 i 6

z
U

z

L--
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O
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J
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z

O.S

0.4

0.3

0.2

0.1

0.0

-0.2

-0.3

-0.4

-0.5

-0.6

-0.7

-0.9

-1.0

-I.S

-1 .2
.o .8 .7 .6 .5 .4 .S .2

PITCHING MOMEN
DATA SET SYMNeC. CONFrIZURATION DESCRIPTCJN

*E71002) HMSFC TWT 544 LAUNCH VEHICLE STUDIES TIOlSl
(871041) DATA NOT AVAILAELE FOR ALL CNC.DOTICOJS

.1 .0 -. 1 -.2

T COEFFICIENT. CLM
RB INC PHIS XS ELEVTR
-1.500 75.000 0.000 0.000
-1.500 75.000 0.000 0.000

-.4 -. o -. G

REFERENCE INFCORATION
SREF 7.8800 SO. IN
LREF 2.0260 IN.
BREF 4.4600 IN.
XMRP 3S.3600 IN.
YHRP 0.0000 IN.
Z2RP 0.2480 IN.
SCALE 0.0040 SCALE
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DATA SET SYMeOL CCNFIGURATIC, N DESCRIPTICON
(e71O02) n MSFC TWT 544 LAUNCH VEHICLE
(B7104 ) HSFC TWT 544 LAUNCH VEHICLE

-A

.4 .3 .2 .1 .0 -.1 -.2

PITCHING MOMENT COEFFICIENT. CLM
CRBINC PHIS XS ELEV

STUDIES TIOlSi -1.500 75.000 0.000 0.01
STUDIES T401Si -1.500 75.000 0.000 0.01

-. 4 -. 5 -. 6

TR REFERENCE INFCORMATION
[0 SREF 7.6800 SO. IN
00 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.35600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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z
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U
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LL-
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D
z

0.5

0.4

0.3

0.2

0.1

0.0

-0.1

-0.2

-0.3

-0.4

-0.5

-0.6

-0.7

-0.8

-0.9

-1.0

-1.1

-1 .2

DATA SET SYMBEr. CrAFIGURATICON DESCRIPTICJI

(E71002) MSFC TWT 544 LAUNCH VEHICLE SI
(87104 1) a MSFC TWT 544 LAUNCH VEHICLE S

PITCHING MOMENT COEFFICIENT. CLI
ORBI1NC PHIS XS

TUOIES TIO1S1 -1.500 75.000 0.000
TUDIES T401SI -1.500 75.000 0.000

ELEVTR REFERENCE INFOrMATIC'!

0.000 SREF 7.8800 S. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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Z
U
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Lii
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LL
L1
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L.

C

z

0.S

0.4

0.3

0.2

0.1

0.0

-0.t

-0.2

-0.3

-0.4

-0 .5

-0.6

-0.7

-0.8

-0.9

-1.0

-1 .

-1 .2

DATA SET SYMBOL CO4NPIGURATIC4I DESCRIPTION
(E71002) m n SFrC TWT 544 LAUNCH VEHICLE S
(7104t P I HSFC TWT 544 LAUNCH VEHICLE S

.4 .3 .2 .1 .0 -. 1

PITCHING MOMENT COEFFICIENT. CLM
CRBINC PHIS XS E

STUDIES TIOISi -1.500 75.000 0.000 I
STUDIES T40151 -1.S00 75.000 0.000 I

LEVTR REFERENCE INFC'ORMATION
0.000 SREF 7.8800 SQ. IN
O.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

t*?ACH 3.48
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EFFECT OF BASELINE HO TANK LENGTH

. __ _ _ _. ___

' . ... 
._ -_

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ii

j--I ... .. I- - -

r == === == _ ==......

. . . .

.4 .3

PITCHING

T101S
T4015

.c .1 .u -. 1 -. c

MOMENT COEFFICIENT. CLM
CIRBINC PHIS XS ELEVTR

51 -1. 500 75.000 0.000 0.000
Sl -1.500 75.000 0.000 0.000

REFERENCE INFCOIHATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

DOATA SET SYMBEOL CrCJFIGURATICN DESCRIPTICN

(E?1002) NSFC TWT 544 LAUNCH VEHICLE STUDIES
(871041) 2 NSFC TWT 544 LAUNCH VEHICLE STUDIES
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.10

.08

.06

>- .04
0<

J

LW .00.._

C-

LL

U

ZzLd
-. 04

CO

Z

. -.06 
_J

-.00

-14 -4 -10 - 8 -- - 4 - i

SIDE SLIP
DATA SET SYMOL,. CCNFIGURATICttJ DESCRIPTIC4'

(A7?101) n HSFC TWT 544 LAUNCH VEHICLE STUDIES Ti01OS
(A71042) MHSFC TWT 544 LAUNCH VEHICLE STUDIES T40151

0 2 4 6 8 10 12 14

ANGLE. BETA. DEGREES
C.RBINC PHIS XS ELEVTR REFERENCE INFrHMATICN

-1.500 75.000 0.000 0.000 SREF 7.8800 SQ. IN
-1.500 75.000 0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF BASELINE HO TANK LENGTH

- 4 2 0 2 ;I 6 a to 12 S4

SIDE SLIP ANGLE. BETA, DEGREES
0ATA SET SYMINCC CNFIGURATION DESCRIPTICN
(A71?I010) SFC TWT 544 LAUNCH VEHICLE STUDIES TC01SI
(A71042) DATA NCT AVAILABLE FCR ALL C*ONDITICNS

CORBINC PHIS
-1.500 75.000
-1.500 75.000

XS ELEVTR REFERENCE INFrC1MATION
0.000 0.000 SREF 7.8800 S0. IN
0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .90

.O10

.06

.06

.04

.6d2

.00
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.10 

-84 -12 -tO
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x

>- .04

00

Q3I

.3 02
uL)

m

LL-

Z

ILl .OO- - -

L~)

LLLd
-.02

- 6

LU

0.0

Z

14 -12 -10 -a -6 -4

SIDE
DATA SCT SYMCCO. CcONFICURATION DESCRIPTlr*4

CA71010) NSFC TWT 544 LAUNCH VEHICLE STUDIES
1A 7 1042) L MSFC TWT 544 LAUNCH VEHICLE STUDIES

SLIP ANGLE. BETA. DEGREES
CRBNC PHIS XS

Ti1 S1 -1.500 75.000 0.000.
T40151 -1.500 75.000 0.000

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20 PAGE 603



U)

.- .04

-J .02

z

w .o0

IL
LL

' -. 02

z

V -. 04

-J
C)

- .08

-° 14 -12 -10 - 8 -6 - 4 - 2

SIDE SLIP
DATA SET SYMHer CO"IFIGUnATION DESCRIPTICO
(A71010) MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI
(A71042) LR MSFC TWT 544 LAUNCH VEHICLE STUDIES T401SI

MACH 1.96

ANGLE. BETA. DEGREES
'RlBINC PHIS XS ELEVTR REFERENCE INFORMATION

-1.500 75.000 0.000 0.000 SREF 7.8800 SQ. IN
-1.500 75.000 0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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.10

X

.04
C
o

.02

_I
Zz

U- .0

LL

LJ

z

-.04

__1 -. 06

-. 08

-14 -12 -10 - 8 - 6 - 4

SIDE
ODATA SEy sYMCL CC4OFIGURATICt4 DESCRIPTIC,4

(AO71010) MSFC TWT 544 LAUNCH VEHICLE STUDIES
¢A71042) s M5FC TWT 544 LAUNCH VEHICLE STUDIES

SLIP ANGLE, BETA. DEGREES
CAIeNC PHIS XS

T101Sl -1.500 75.000 0.000
T40151 -1.500 75.000 0.000

ELEVTR REFERENCE INFORMATItCO
0.000 SREF 7.8800 54. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALC
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EFFECT OF BASELINE HO TANK LENGTH
,%0 "T'--T---r-T----'rI' I" I I' I I I I I I I . r

ul

x

.04
C3
CD
cD

uGD .02 - ___m

z

U

LLJ .000...

LL
LI

z

UJ

1J -. 04.
-J

Z

z
-. 04

Z

-. 08

-14 -12 -10 -8 -6 4-

SIDE
DATA CT SYMOCL CcOFIGURATION DESCRIPTIrti
(Alo01O) MSFC TWT 544 LAUNCH VEHICLE STUODIES
(A71042) MSFC TWT 544 LAUNCH VEHICLE STUDIES

SLIP ANGLE. BETA. DEGREES
ORBINC PHIS XS

T10151 -1.500 75.000 0.000
T401 1 -1.500 75.000 0.000

ELEVTR REFERENCE INFrAMATI'CN
0.000 SREF 7.8800 84. IN
0.000 LREF 2.0260 IN.

BREF 4.4600 IN.
XMRP 3.3600 [tN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96 PAGE 606



-12 -10 - 8 - 6 - 4 -

SIDE SLIP ANGLE. BETA, DEGREES
OATA SET SyHyMC CCNFIGURATIrN DESCRIPTICN CRBINC PHIS XS

IA71010) R MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOIS1 -1.500 75.000 0.000
(A71042) MHSC TWT 544 LAUNCH VEHICLE STUDIES T40151 -1.500 75.000 0.000

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALt

MACH .60
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.'5

co

z
CO

7
LL .o :

z

-. 0

LL

-14 -12 -10 - -6 - 4 -2

SIDE SLIP
DATA SET SOC CCNFGURATIC DESCRPTC4 SIDE SLIP
(A71010) l MSFC TWT 544 LAUNCH VEHICLE STUDIES T.OlSi

A?71042) t DATA N.T AVAILABLE FOR ALL CC 4DITIrINS
I

ANGLE. BETA. DEGREES
CRBINC PHIS XS
-1.500 75.000 0.000
-1.500 75.000 0.000

ELEVTR REFERENCE INFC4,MATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 tN.
SCALE 0.0040 OCALE
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EFFECT OF
.25 , -rp

.20

C-

£)

X

L..
I-

z

C3

CD

z

.15

.10

.05

.00

-. 05

-. 10

-. 15

-. 20

25 .2.
-14 -12 -10 - 8 - 6 - 4

SIDE
DATA SET SYMBOIC CCd, FIGURATION DOECRIPTI.CN
(A7'1010) M NSFC TWT 544 LAUNCH VEHICLE STUDIES
(A71042) HSFC TWT 544 LAUNCH VEHICLE STUDIES

- 2 0 2 4

SLIP ANGLE. BETA. DEGREES
ORBINC PHIS XS

T1Ii 51 -1,500 75.000 0.000
T401SI1 -1.500 75.000 0.000

ELEVTR REFERENCE INFCARMATION
0.000 SREF 7.8800 SO. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XNRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF BASELINE HO TANK LENGTH
.a's L . . I, I , I I I I I ' I ' I' I I I I

.30

.15O

.10

,05

.00

-.05

-. 10

-. 15

-. 25 1 , , , I . . . I . . . I 
-4 -12 -t0 - a - 6

DATA SET SYHBMC CC.,FIGURAT[IP DESCRIPTION

(A?7IOO) 2 MSFC TWT 544 LAUNCH VEHICLE S
IA71042) HSFC TWT 544 LAUNCH VEHICLE S

-4 -2

SIDE SLIP ANGLE. BETA. DEGREES
ORBINC PHIS Xs ELEVTR REFERENCE INFC6MATMICt

iTUDIES TIOlSI -1.500 75.000 0.000 0.000 SREF 7.8800 SQ. IN

iTUDIES T401Si -1.500 75.000 0.000 0.000 LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1. .9
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EFFECT OF BASELINE HO TANK LENGTH
.as r

.20

.15

.10

.05

.00

-. 05

-. 10

-. 15

-.25 4
-14 -12

I
-0to - 8 8

DATA SET SYMEOL COCNFIGURATICrN DESCRIPTION
(A7L010) $ MsFC TWT 544 LAUNCH VEHICLE S
(A71042) MSrFC TWT 544 LAUNCH VEHICLE S

I I
-4 -2 0 2 4

SIDE SLIP ANGLE. BETA. DEGREES
ORBINC PHIS XS

TUOIES TlO4SI -1.500 75.000 0.000
TUDIES T401 S -1.500 75.000 0.000

6 8

ELEVTR REFERENCE INF'RHMATI¢'J
0.000 SREr T.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCAl.E
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SIDE SLIP ANGLE
DATA SET SYMBLA. C,.JFIGURATIC" DEOSCRIPTICN
C(A7010) n MSFC TWT 544 LAUNCH VEHICLE STUDIES
(A71042) MN sFSc TWT 544 LAUNCH VEHICLE STUDIES

T51 SI
T401 S1

U a

Eo BETA. DE
CRBINC PHIS
- 1.500 75.000
-1.500 75.000

EGREES
xS
0.000
0.000

ELEVTR REFERENCE INFCHMATIN1
0.000 SRnEF .8800 So. tl4
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZmRP 0.2480 IN.
SCALE 0.0040 OCALE
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EFFECT OF BASELINE HO TANK LENGTH
.AM
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EFFECT OF BASELINE HO TANK LENGTH
. 1

.4

.s

.4

.5

.2

.1

.0

-. 1

-.2

-. 3

-.4

_.4

-'14t -12 -10 - 8 - 6 - 4 - 2

SIDE SLIP
OATA SET YMHC'L0 CCNFIGURATICN DESCRIPTICN

(A71010) MSFC TWT 544 LAUNCH VEHICLE STUOIES
(A7104Z) MSFC TWT 544 LAUNCH VEHICLE STUDIES

TI01SI
T40151

o 2 4

ANGLE. BETA, DEGREES
CRBINC PHIS XS
-1.500 75.000 0.000
-1.500 75.000 0.000

6 10 14

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREP 2.0280 IN.

BREF 4.4600 1N.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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SIDE
DATA SET'SYMOA_ CCNFIGURATIOCN DESCRIPTION

(ATIO10) MSFC TWT 544 LAUNCH VEHICLE STUOIES
(A?7042) DATA NOT AVAILABLE FcJR ALL C.NOITIONS

-2 O Z 4

SLIP ANGLE. BETA. OEGREES
CORBINC PHIS XS

Tt 1 oS -t.500 75.000 0.000
S -1.500 75.000 0.000

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.8800 8. IN
0.000 LREF 2.0260 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
vHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALe
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EFFECT OF BASELINE HO TANK LENGTH
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EFFECT OF BASELINE HO TANK LENGTH
. 7 . I I, ., .. ., . , , r-1-i- . .

L .1
c-.

LLJ

LLJ
U

.0 -.- - ..-.

I,,:LI - - - -

"-S

.-

LL

-I -. 3

L, p

-. 4

-14 -12 - -8 -6 -4

SIDE
DATA SET SYMHeC COcNFIGURATICG DESCRIPTION

(A71010) n MSFC TWT 544 LAUNCH VEHICLE STUDIES
1A71042) M #4SFC TWT 544 LAUNCH VEHICLE STUDIES

- u z

SLIP ANGLE. BETA, DEGREES
CRBINC PHIS XS

T1O1 SI -1. 500 75.000 0.000
T401 S1 -1 .500 75.000 0.000

ELEVTR REFERENCE INFCOrMATI-ON

0.000 SREF 7.8800 so. IN
0.000 LREF 2.0280 IN.

2REF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20 PAGE 615



EFFECT OF BASELINE HO TANK LENGTH

-wd *- 1 ,. _.. ..... M.

-12
i

-10 -8 - 6 - 4

SIDE
DATA SET SYMOOL CONFIGURATICN DESCRIPTI'CJ

(A71010) ) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(A71042) MSFC TWT 544 LAUNCH VEHICLE STUDIES

- 2 0 2 4

SLIP ANGLE. BETA, DEGREES
CRBINC PHIS XS

TIO1 S1 -1.500 75.000 0.000
T401S1 -1.500 75.000 0.000

6 a 10

ELEVTR REFERENCE INFOrMCATION
0.000 SREF 7.8800 sQ. IN
0.000 LREF 2.0260 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 1N.
SCALE 0.0040 SCALE
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.t
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C.

LI
tL
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c.)

J

.--

' J

.5

.4

.3

.2

.1

.0

-.1

-.2

-. 3

-. 4

_.s

-14 -12 -10 - 8 - 6 - 4

SIDE
DATA SET SYM'IOL CCNFIGURATION DESCRIPTIC'

A7?1010) I ) MsFC TWT 544 LAUNCH VEHICLE STUDIES
(A)?l04Z) m MsFC TWT 544 LAUNCH VEHICLE STUDIES

SLIP ANGLE. BETA. DEGREES
ORBINC PHIS XS

TlOl St -1.S00 75.000 0.000
T401St -1. 500 75.000 0.000

ELEVTR REFERENCE INFC'HMATtC4
0.000 SREP 7.8800 SO. IN
0.000 LREF Z.0280 IN.

8REP 4.4600 IN.
XNRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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UJ

LLI

hi
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LII
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LI.

hJ

-j

.5
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.3
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.1

.0

-. 1

-. 3

DATA SET SYNMBIA C'-.NFIGURATICN DESCRIPTION

(A1tIOO) n MSFC TWT 544 LAUNCH VEHICLE S
(A71042) PHSFC TWT 544 LAUNCH VEHICLE S

-4 -2 0 2 4

SIDE SLIP ANGLE. BETA. OEGREES
CRBSNC PHIS XS

TUD IES T1Ol S -1.500 75.000 0.000
TUOIES T40IS1 -1.500 75.000 0.000

ELEVTR REFERENCE INFCOHMATINC4

0.000 SREF 7.8800 S0. IN
0.000 LREF 2.0260 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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.T

.6

.5

.4

.3

.0

-. 1

-. 2

-. 4

-. 4

ANGL
OATA SET SYMIOL CCA4FIGURATICON DESCRIPTC4t4

(071002) n MSFC TWT 544 LAUNCH VEHICLE STUDIES
(C71027) 1 MSFC TWT 544 LAUNCH VEHICLE STUDIES
1?71021') MSFC TWT 544 LAUNCH VEHICLE STUDIES
(7102 3)UN MSFC TWT 544 LAUNCH VEHICLE STUDIES

MACH 1.20

E OF ATTACK. ALPHA, DEGREES
C.RBINC PHIS XS

TrOtiS1 -1.500 75.000 0.000
T1OIS2 -1.500 75.000 0.000
Tt0153 -1.500 75.000 0.000
TIOIS4 -1.500 75.000 0.000

ELEVTR REFERENCE IrFrcHRMATIONC
0.000 SREF 7.8600 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.
0.000 XHRP 3.3600 IN.

YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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ANGLE OF ATTACK. ALPHA. DEGREES
SYM CH CNPrICGURATION DESCRIPTIC*4 OB ItNC PHIS XS

H SFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI -1.500 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES Tlos152 -1.SO0 75.000 0.000
H PSFC TWT 544 LAUNCH VEHICLE STUDIES TIO153 -1,500 75.000 0.000
NMSFC TWT 544 LAUNCH VEHICLE STUDIES TI2OCS4 -1.S00 75.000 0.000

ELEVTR
0.000
0.000
0.000
0.000

1.97

REFERENCE INFCRMATION
SREF 7.8800 8g. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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SYMHrO CCNFIGURATICN OESCRIPTIOCN
MSFC TWT 544 LAUICH VEHICLE 51
MSFC TWT 544 LAUNCH VEHICLE SI
HSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE 5

- 4 - 2 0 2 4

ANGLE OF ATTACK. ALPHA. DEGREES
CRBINC PHIS XS

TUD I ES TIC ISi -1.500 75.000 0.000
TUOIES T'01S2 -1.500 75.000 0.000
TUDIES T10153 -1.500 75.000 0.000
TUOIES T101t4 -1.500 75.000 0.000

ELEVTR REFERENCE INFORHA1T0N
0.000 SREF 7.8800 SO. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.
0.000 XMRP 3.5600 IN.

YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48
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EFFECT OF SRM NOSE SHAPE AND LENGTH

I
-10 -8 -6 -4

.1 1
ANGLE OF ATTACM

SYMBC4A.. CNFICGURATIC.4 OESCRIPTIC.,
MSFC TWT 544 LAUNCH VEHICLE

MSFC TWT 544 LAUNCH VEHICLE
Q MSFC TWT 544 LAUNCH VEHICLE

NSFC TWT 544 LAUNCH VEHICLE

STUDIES
STUDIES
STUOIES
STUDIES

T710 SI
T101 52
TlO S3
TS01 S4

.
0 2

K. ALPHA. C
C<BINC PHIS

-1. 500 75 .000
-1.500 75.000
-1. 500 75.000
-1.500 75.000

I
4 6 a

DEGREES
XS
0.000
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000
0.000

I
10

I
12 &4

REFERENCE INFr.MATICON
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
CrfEF 4.4600 IN.
XMRP S.3600 IN.
YMRP 0.0000 IN.
2MRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96
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.3

.2

.1

.0

-. 2

-. 4

OATA SET
(071002)
(C71027)
(871?21 )
(871023)

_ , .

= = =_ = = = =-== _' l !!I V!I '·.I ~

.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.

_~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ... _ -

_ ._-~ ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~o

| _.. < ._ :_t B F~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~d ~~~I
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I
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i
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SRM NOSE SHAPE AND LENGTH

ANGLE OF ATTACK. ALPHA. DEGREES
SyMC:L CrNFICUfATICZI DESCRIPTIC'I4 CABlNC PHIS XS

MSFC TWT 544 LAUNCH VEHICLE STUDIES T101S1 -1.500 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T1Oi1S2 -1.500 75.000 0.000e MSFC TWT 544 LAUNCH VEHICLE STUDIES Tt10S3 -1.500 75.000 0.000_ HMSFC TWT 544 LAUNCH VEHICLE STUDIES Tl 0154 -1.500 75.000 0.000

ELEVTR REFERENCE INFCRMNATMIN
0.000 SfEF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20

zu

z
LU

LL
LL

LL. LU

LL
J

LU

LI

IL

1:

0z

DATA SET
(071002)
(C71 0 27)
(71021 )
(171023)
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EFFECT OF SRM NOSE SHAPE AND LENGTH

_~ ~~~~~~~~ __, . .. ,, _

.~~~,,z

-' ___z' .0 

i_ ___.,_

: . 9_"== 

' ."-==== 

/ __ 

ANGLE OF ATTACI
DATA SET SyMHurL
(071002)
(C710271
(e71021)
8 7E023) 

CC-IFICUURATICfl DESCRlPTI'CN

M.FC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE 

STUDIES
STUDIES
STUDIES
STUDIES

TiOl S.
TIOIS2
TI0153
TSOSS4

K. ALPHA. C
cBTINC PHIS
-1.500 75.000
-1.500 75.000
-1.500 75.000
-1.500 75.000

DEGREES
Xs
0.000
0.000
0.000
0.000

MLEVTR
0.000
0.000
0.000
0.000

REFERENCE INFrC.HATICJ

SREF 7.5800 sQ. IN
LREF 2.0280 IE1.
EREF 4.4600 IN.
HMRP 3.S600 IN.
VMRP 0.0000 IN.
2MRP 0.2480 IN.
SCALE 0.0040 SCALE
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0.?

0.1

0.5

0.4

0.S

0.2

0 .i

0.0

-0.1

-0.2

-0.3

-0.4

-0.5

-0.6

z
u

LL
Li

LLd

LJ

0
LL

-J

a:

z

-0.7

-0.8

-Oo.e

-a.0

-1.3

-I.2
-ov
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0.?

z
U

z

U

LL
LL
El

DL)

LL

I

-:
Cl

z

0.6

0.B

0.4

0.,

0.2

0.1

0.0

-O * 

-0.2

-O.3

-0.4

-0.5

-0.6

-o.?

-0.8

-0.9

-1.0

-1i.1

-1.2 L-
-14

DATA SET SYMC'OL
(D71002) 

8 710z1) /.(071023) i I
:e7:0aa j 

COrFIGcURAT1I01 DESCRIPTION
HSFC TWT 544 LAUIrCH VEHICLE S'
HMjFC TWT 544 LAUNICH VEHICLE SI
HSFC TWT 544 LAUNCH VEHICLE SI
HSrC TWT 544 LAUNCH VEHICLE S

ANGLE Of AT1ACK, AL.PHA. [) L(;lR-S
ROQINC PHIS XS

TUDIES Ot1011 -t.500 75.000 0.000
TUOIES TIOlS2 -1.500 75.000 0.000
TUDIES TOS153 -1.500 75.000 0.000
TUDIES Y10154 -1.500 75.000 0.000

ELEVTr REFERENCE INrORHATION
0.000 SREF 7.8800 50. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.
0.000 XMHP 3.3600 IN.

YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT
a.7 1.-T v

0.6

0.5

0.4

0.3

z
U

I-
z

LL

LL
LLL)i

LI

C
-J

z

0.2

O.

0.0

-0. 

-0.2

-0.3

-0.4

-0.5

-0.6

-0.7

-0.0

-0.9

-1.0

-n .2

OATA SET SY#f4H..
( D71tiOU ) 
(C71027) X

¢(071023 ):a~ltj2't EZ

SRM NOSE SHAPE AND LENGTH

ANGLE OF ATTACK, ALPHA, DEGREES
C'AtFIGURATIC.N DESCRIPTI'Al CRBINC PHIS lS

;5FrC TWT 544 LAUNICH VEHICLE STUDIES TCO1S1 -1.500 75.000 0.000
MSF'C TWT 544 LAUNCH VEHICLE STUDIES T1'152 -. So00 75.000 0.000
P4,FC TWT 544 LAUNICH VEHICLE STUDIES TIo013 -1.500 75.000 0.000
MSFC TWT 544 LAUNtCH VEHICLE STUDIES WtO154 -1.500 75.000 0.000

ELEVTR
0.000
0.000
0.000
0.000

REFERENCE INFRH4ATICtN
SREF 7.8800 8O. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.

HMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4 o 96 PAGE 626



EFFECT OF SRM NOSE SHAPE AND LENGTH
.so -III. I ' ' '

i r I

'

i

B~~~~~~~~~~~~~~~~~~~~~~~~~~

;-c 

SYMCOL

-10O S -6 -4

ANGLE
CCNFIGURATICON DESCRIPTICON

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

-2 o 2

OF ATTACK. ALPHA. C
CRBINC PHIS

TIO1SI -1.500 75.000
TIOIS2 -1.500 75.000
T101S3 -1.500 75.000
TIOIS4 -1.500 75.000

4

DEGREES
XS
0.000
0o.oo000
0.000
0.000

6

ELEVTR
0.000
0.000
0.000
0.000

8 10 12 14

REFERENCE INFORHATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20

.55

.50

.45

.40

.35

C

L_
z
U

L_

LL

LL
W

U

U
Ld

-I

X
.20

.15

.iO

.05

.00 _-
-14

DATA SLT
(D7100z)
(C71027)
(871021)
(B71023)

-,I

I

I

I I I--r
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EFFECT OF SRM NOSE SHAPE AND LENGTH

i
-10 - 8 - 6 - 4 -2

ANGLE OF ATTACO
DATA SET SYNHC,"L
(071002) )
(C71027)
¢B71021 ) 
(071023)

Cc4rfGURAATTICN DESCRIPTIC)J
YrFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
HSFC TWT 544 LAUNCH VEHICLE
MSFC TW'7 544 LAUNCH VEHICLE

STUDIES
STUDIES
STUDIES
STUDIES

Ti0O S1
T101 S2
T1,01 S
T1 Ot S4

K. ALPHA,
CG'BINC PHIS
-1.500 75.0
-1.500 75.0
-1 .500 ?5.0
-1.500 75.0

)0CO)
'01

01
01)Of .

DEGREES
Xs

o o .oo
a 0.000
0 0.000
0 0.000

ELEVTR
0.000
0.000
0.000
0.000

REFERENCE INFCAiATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
Z4RP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT
. o --

.55

.50

.45

.40

.35

.30

.25

.20

.100

.05 --

-14 -12 -10 - 8 - 6 -

ANGL
DATrA SET SyMoJL CCFTIGUIRATIC'N DESCRIPTI"J,
(D?7002) ) SFC TWT 544 LAUNCH VEHICLE STUDIES

(C71027) X MSFC TWT 544 LAUNCH VEHICLE STUDIES
(C71021) a MSFC TWT 544 LAUNCH VEHICLE STUDIES
(071023) MSFC TWT 544 LAUNCH VEHICLE STUDOIES

E OF ATTACK. ALPHA. DEGREES
C(RINC PHIS XS ELEVTR

TiOlSl -1.500 75.000 0.000 0.000
T101SZ2 -1.500 75.000 0.000 0.000
T10153 -1.500 75.000 0.000 0.000
T101S4 -1.500 75.000 0.000 0.000

REFERENCE INFOMNA710N

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACii 3.48

C)

I-

U-

LL
L-LIJ

C)C.

--)0
L1

-I

x
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EFFECT OF SRM NOSE SHAPE AND LENGTH
-, . -. , - * -r .1 . T 1 r 1 . r 1w - T _ ~ 1 T 1 * 1 * T * T . 1 1 1X. -r- T 1

- -- - . ..
_ ,, . -2 . , -0 2 4 . 6 . 1 14

DATA SCT SYNCr- CONFIGURATICN DESCRIPTION
(O?1002 ) n HSFC TWT 544 LAUNCH VEHICLE
(C71027) HSFC TWT 544 LAUNCH VEHICLE
(071021) a NSrFC TWT 544 LAUNCH VEHICLE
(e711023 ) MSFC TWT 544 LAUNCH VEHICLE

ANGLE OF ATTACK. ALPHA, DEGREES
CORBINC PHIS XS ELEVTR

STUDIES T1OlSi -1.500 75.000 0.000 0.000
STUDIES T101S2 -1.500 75.000 0.000 0.000
STUDIES T101s3 -1.500 75.000 0.000 0.000
STUDIES Ti01S4 -1.500 75.000 0.000 0.000

REFERENCE INFORMATION
SREF 7.8800 ac. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP O.OOO0 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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.40

.35

.30

.25

.20

.15

.10

.05

ANGLE OF ATTACK. ALPHA, DEGREES
DATA 5[T SYMBOL CcJFIIGURATICIH DESCRIPTICN
(D7100 I o HSFC TWT 544 LAUNCH VEHICLE STUDIES T1OISI
(C71027) HSFC TWT 544 LAUNCH VEHICLE STUDIES TIOIs2
(87102) a MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOIS3
(710Z) 3)U MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOIS4

CRBINC PHIS XS ELEVTR REFERENCE INFORMATION
-1.500 75.000 0.000 0.000 SREF 7.8800 SQ. IN
-1.500 75.000 0.000 0.000 LREF 2.0280 IN.
-1.500 75.000 0.000 0.000 BREF 4.4600 IN.
-1.500 75.000 0.000 0.000 XMRP 3.3600 IN.

YmRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20

LL

I-
Z

U

LL

LL

L-

C)

cnCO

LL

m
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DATA SET SYHCCOL
( 07o002 ) 
(C7?1027)1
(¢71021 ) 
(I71023 )

ANGLE OF ATTACK. ALPHA. DEGREES
CON4FIGURATICX DESCRIPTION CRBINC PHIS XS

MHFC TWT 544 LAUNCH VEHICLE STUDIES TIOiSi -1.500 75.000 0.000
HSFC TWT 544 LAUNCH VEHICLE STUDIES TiO1S2 -1.500 75.000 0.000
HSFC TWT 544 LAUNCH VEHICLE STUDIES TOtIS3 -1.500 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T1O54 -1.500 75.000 0.000

ELEVTR REFERENCE tNFC.MNATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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ANGLE OF ATTACK. ALPHA, DEGREES
SYMD 'A. CCONFIGURATICN DESCRIPTION CARBINC PHIS XS

MSC TWT 544 LAUNCH VEHICLE STUDIES TI1CSI -1.500 75.D000 0000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T10152 -1.500 75.000 0.000
H MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOIS3 -1.500 75.000 0.000
MSFC TWT 544 LAUfNCH VEHICLE STUDIES TOIS54 -1.500 75.000 0.000

ELEVTR
0.000
O.000
0.000
0.000

3.48

REFURENCE INFrCHMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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DATA SET

(071002)
(C71027)
(071021)
(871023)

MACH



,40

LL

ZJ .25

LL
LL-
Li

W .20 -- _

LL

_s -12 -S0 4 2

° -

ANGLE OF A
DATA SET SYMCCJL CAFIGURATICR 4 DESCRIPTION
¢07102)Q 8 HSFC T7T1 544 LAUNCH VEHICLE STUDIES T10151
¢C7102 7) LX H4SFC T7FT 544 LAUNCH VEHICLE STUDIES TSicS12
(e71021) N HSFC TI7T 544 LAUNCH VEHICLE STUDIES T1'1S3
(071023) MSFC TWT 544 LAUNCH VEHICLE STUDIES TIC1S4

MACH 4.96

TTACK, ALPHA. DEGREES
CRBINC PHIS US ELEVTR REFERENCE X NF4NMAT0l:cN

-1.500 75.000 0.000 0.000 SREF 7.8800 So. tN

-1.500 75 .000 0 .000 0 .000 LREF 2.0280 IN.
-1.500 75.000 0.000 0.000 BREF 4.4600 IN.

-1.500 75.000 0.000 0.000 XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 634



EFFECT OF SRM NOSE SHAPE AND LENGTH
.0ZO

.16

.16

.14

.t2

.10

.0e
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_ __ ___~~~~~~~

_~~~~~~~~~ _i. _ 

_ . < 
-,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i

, .. ===.==._

-. 10 -
-14 -12

ANGLE OF ATTACI
CC4NFIGURATI4N DESCRIPTIC4J

MSFC TWT 544 LAUNCH VEHICLE
MSFC 7WT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE

STUDIES
STUDIES
STUDIES
STUDIES

TI 01 SI
T1 01S2
T101 S3
Tl 01 S4

K, ALPHA. C
ORBINC PHIS
-1.500 75.000
-1.500 75.000
-1.500 75.000
-1.500 75.000

DEGREES
XS
0.000
o.oo000
0 .000
0 .000

ELEVTR
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20

m
c

u

LL

LdLL

u
CD

LL

-J

cn

m

-iO - 8

DATA SET
(D7100Z)
IC71027)
¢(71021)
(871023)

- 6

SyMODCL

8

- 4 -2 O 2 4 G 8 10 12
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14
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EFFECT OF SRM NOSE SHAPE AND LENGTH
.to

.16e

.14

.14

.12

.t0

.08

.06

.04

.02

.00

-. 02

- .04

-. 06

- .00

I0

DATA SET SYMH'JL

(?07102) Q
( C7 027 ) 
(I7?102 1) 
(871023)

-rr 71 T1 11 7T TT TT 11 T w§f -1r-rgW v| ggv8 - T7 1w YTr

- -v - - -----

l _~. . ... .....

. .

. _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i 

>,~~m 

.... I 

l_ _ .~~-- . _~-

;~ ~~~~- ..

-1-4 _3 -10 - a - 46 

ANGLE
Crl4FICURATI ON DESCRIPTION

NSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE

5,SFC TWT 544 LAUNCH VEHICLE
HSFC TWT 544 LAUNCH VEHICLE

STUDIES
STUDIES
STUDIES
STUDIES

OF ATTACK. ALPHA. DEGREES

T10ti1
Tl01S2
T10153
TOl S4

CRDINC
-2.500
-1 .500
-1 .500
-1 .500

PHIS
75.0DD
75.000
75.000
75.000

XS
0.000
0.000
0.000
0.000

ELEVTR
0.000
0.000
O.000
O.000

REFERENCE INFCRNATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YHMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97

10 DG D 
I

v
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ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATICAN DESCRIPTION ORBINC PHIS XS

MSFC TWT 544 LAUNCH VEHICLE STUDIES TIO1SI -1.500 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES TlOIS2 -1.500 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T101s3 -1.500 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T10154 -1.500 75.000 0.000

ELEVTR REFERENCE INFORMATEON
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREP 4.4600 IN.
0 .000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48

m
u

z
w

_J

Ld
LL

CL

mrn

DATA SET
(071002)
(C71027)
(7?io02 )
(0D1023)

Sy MHOL
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.20

.16

O .10
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UL. .06
LL

U .04

.02
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C .00

_.o_-. 04 

-. 00

- .08

- -1 -10 - - -4 -

ANGLE OF A
DATA SET SYMHBr COJFIGURATIfCN DESCRIPTICN

(071002) n MSFC TWT 544 LAUNCH VEHICLE STUDIES T101SI
C?71027) L MSFC TWT 544 LAUNCH VEHICLE STUDIES T101S2
C871021) ) MSFC TWT 544 LAUNCH VEHICLE STUDIES T101S3
4871023)0 MSFC TWT 544 LAUNCH VEHICLE STUDIES T101S4

TTACK. ALPHA. DEGREES
CRBINC PHIS XS ELEVTR REFERENCE INFGR4MATIlN

-1.500 75.000 0.000 0.000 SREF 7.8800 5O. It
-1.500 75.000 0.000 0.000 LREF 2.0280 IN.
-1.500 75.000 0.000 0.000 BREF 4.4600 IN.
-1.500 75.000 0.000 0,000 XHRP 5.3600 IN.

rMRP 0.0000 IN.
ZHRP 0.2400 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM NOSE SHAPE AND LENGTH
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DATA SET SYMOOL
(071002) 
(C71027)
¢e?loz,) ,
(8710Z31) 

CcNFIGURATtCt4 DESCRIPTION
MSFC TWT 544 LAUNtCH VEHICLE
MSFC TWT 544 LAUtJCH VEHICLE
HSFC TWT 544 LAUNCH VEHICLE
HSFC TWT 544 LAUNCH VEHICLE

PITCHING MOMENT COEFFICIENT. CLM
CB8INC PHIS XS ELEVTR

STUDIES Tt$OIS -1.500 75.000 0.000 0.000
STUDIES Tl01O2 -1.500 75.000 0.000 0.000
STUDOIES TIo01S -1.500 75.000 0.000 0.000
STUDIES TI.1S4 -1.500 75.000 0.000 0.000

REFERENCE INFORCMATION
SREF 7.8800 s 0. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2460 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM NOSE SHAPE AND LENGTH

o0.
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DATA SET SYMNCD

(C71027) C
(8671021 )
(B71023)

Bal~ 

.7 .6

_~~~~~~~~~~~~~~~~~~~~~~~~ ,n , . _ _

~~~~..-. , , , ....

... i I .. ~.........

Z.F 

.5

CCONFIGUrATICON DESCRIPTIC4O
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
M5FC TWT 544 LAUNCH VEHICLE

.4 .3

PITCHING

STUDIES
STUDIES
STUDIES
STUDIES

TIOl S
TIOIS
T101S
TIO1I

.2 .2 .0 -.1 -.2

MOMENT COEFFICIENT, CLM
CfROINC PHIS XS ELEVTR

Si -1.500 75.000 0.000 0.000
S2 -1.500 75.000 0.000 0.000
S3 -1.500 75.000 0.000 0 000
S4 -1.500 75.000 0.000 0.000

-. 4 I -.53 -. 0

REFERENCE INFC'MZ TION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.5600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALC

MACH 1.97

LA== _ _ = .... I..I .... , I - .-- _
I

0
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SyMBOCL CCONFIGURATION OESCRIPTION
MSFC TWT 544 LAUNCH VEHICLE SR MSFC TWT 544 LAUNCH VEHICLE SB MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

.4 .3 .2 .1 .0 -. 1 -. 2

PITCHING MOMENT COEFFICIENT, CLM
CR(INC PHIS XS ELEVTR

STUDIES TiOlSI -1.500 75.000 0.000 0.000
STUDtES TI01SZ -1.500 75.000 0.000 0.000
,TUDIES T101s3 -1.500 75.000 0.000 0.000
STUDIES T1Oc1S4 -1.500 75.000 0.000 0.000

REFERENCE INFCRHATION
SREF 7.8oo00 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48

80.t

O.5

0.4

0.3

0.2

0.1

O.0

-0.1

-0.2

-0.3

-0.4

-0.5

-0.6

z

LU

LL

U

0

LLI._

-J

2.

z

-0.?

-0.9

-t .0

-1 .1

-1.2

OATA SET
(D71002)
(C 71027
(871 0 21)
( 71023)

PAGE 641



O.?

0.4

O.5

0.4

O.Z

z

uJ

LL

U

LL

C)

LL

-J

7O

0.1

0.0

-0.2

-0.2

-0.4

-0.5

-05 

-0,7

-0.0

-a.o

-1 .2 _, .8 .7 .G .5 .4

PITC
DATA SET SYMDCJL CrJFIGURATIN DESCRI'PTICIN
(D71002) C) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(C710?7) La MSFC TWT 544 LAUNCH VEHICLE STUDIES
C07102:1 MSFC TWT 544 LAUNCH VEHICLE STUDIEs
(8710231) MSFC TWT 544 LAUNCH VEHICLE STUDIES

HING MOMENT COEFFICIENT. CLM
CoBINC PHIS XS eL

TIciS1 -1.500 75.000 0.000
T101S2 -1.500 75.000 0.000
T1i01S3 -1.500 75.000 0.000
T101S4 -1.500 75.000 0.000

LEVTR REFERENCE INFORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 EREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YMRP . 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96 PAGE 642



Lc)

>-. .04
C

m

._
m .02

tJ

Ld .00

ILJ

.: -. 04

tO

I -. 06
J

-. 08

14

DATA SET SYMHBOL

(1 71028 )
(A71022) 
(A71024 )

SIDE SLIP ANGLE. BETA. DEGREES
CONFIG URATICON OESCRIPTION WC4DINC PHIS XS

MSFC TWT 544 LAUNCH VEHICLE STUDIES T1O1SI -1.500 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES TlO1S2 -1.500 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES TlO1s53 -1.500 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T10254 -1.500 75.000 0.000

ELEVTR REFERENCE INFCORATICON
0.000 SREr 7.8800 q0. IN
0.000 LREF 2.0280 IN,
0.000 BREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20 PAGE 643



f)

X

>-

n
m ,

ai

I

C)

I
L-

Li i

F)

SIDE SLIP ANGLE, BETA, DEGREES
ODAA SET SYMBCOL CWFlIGURATICN" DESCRIPTICN CrBINC PHIS XS ELEVTR

871010) Q MSFC TWT 544 LAUNCH VEHICLE STUDIES T10151 -1.500 75.000 o.000 0.000

'87102(81 MSFCC TWT 544 LAUNCH VEHICLE STUDIES TIOISZ -1.500 75.000 0.000 0.000

(A71022) a mSFC TIFT 544 LAUNCH VEHICLE STUDIES TI70153 -. 500 75.000 0.000 0.000

4A71024) NSFC TWT 544 LAUNCH VEHICLE STUDIES TiOIS4 -1.500 75.000 0.000 0.000

REFEENICE IFiJrC4I4AII' I

SREF T.8800 s5. 1 P
LREF 2.0280 IN.
8REF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCAlE
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EFFECT OF SRM NOSE SHAPE AND LENGTH
.0o

.08

.06

.04

.00

-. 04

-. 08

-14

DATA SET SYMHCL-

( 071028) 
( A?71022 
( A71024 a

! . . ' ' ' J" ~ - i != ' I- [ _ "" IT * ! * * , i * * *" * * * 'l [ ' !* ' I ! ~'--T 't

,~~~~ __ ,__ .___.

-10 _ i
CONCFIGURATIC4t DESCRIPTI

HSFC TWT 544 LAUNCH VEHIC
H5rFC TWT 544 LAUNCH VEHIC
MSFC TWT 544 LAUNCH VEHIC
MFC TWT 544 LAUNCH VEHIC

i I
- 6 - 4 - 2 0 2 4

SIDE SLIP ANGLE, BETA, DEGREES
Irt4 C4RBINC PHIS XS
CLE STUDIES TOIS1SI -1.500 75.000 0.000
CLE STUDIES TIO1S2 -1.500 75.000 0.000
CLE STUDIES T2OIS3 -1.500 75.000 0.000
CLE STUDIES T1OISs4 -1.500 75.000 0.000

G

ELEVTR
0.000
0.000
0.000
0.000

I
8 10 iz 14

REFERENCE INrF'4ATION
SREF 7.e800 SQ. IN
LREF 2.0280 IN.
EREF 4.4U0O IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 645
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EFFECT OF SRM NOSE SHAPE AND LENGTH

-12 -10

CCNFICIGURATICI I
MSPC TWT 544 LAUO
MSPC TWT 544 LAUt
MSFC TWT 544 LAU
MHFC TWT 544 LAU

-8 - 6 - 4 -2 0 2 4

SIDE SLIP ANGLE, BETA, DEGREES
DESCRIPTIt CtRBINC PHIS Xs
INCH VEHICLE STUDIES T10151 -1.500 75.000 0.000
NCH VEHICLE STUDIES 7T101S -1.500 75.000 0.000
NCH VEHICLE STUDIES TIOIS3 -1.500 75.000 0.000
JNCH VEHICLE STUDIES 7101S4 -1.500 75.000 0.000

6

ELEVTR
0.000
0.000
0.000
0.000

S 10

REFERENCt
SREF
LREF
BREF
XMRP
YMRP
ZHRP
SCALE

12 a4

E ItJ4FORI4AtrJo
7.8800 SQ. It
2.0280 1W.
4.4600 IN.
3,3600 IN.
0.0000 IN.
0.2480 IN.
0.0040 SCALE

PAGE 646

0 I

.oe

.06

.04

.02

.00

- .02

- .04

- .0

.08

-. 1O0 _
-14

SYH.COLOATA SET
(B71010 )

7Ioz028 )
6 A71022 )

A 71024)

I f i I

i

MACH



>- .10 
U)

>_ .05

-. 105

Z

CSIDE

- .20

-. 25
-14 -12 -10 - a - 6 -

DATA SET SYMHOL CONFIGURATICN DESCR[PTION
(B71010) f HSFC TWT 544 LAUNCH VEHICLE STUDIES
(67102O,) SFC TWT 544 LAUNCH VEHICLE STUDIES
(A71022) > HMSrC TWT 544 LAUNCH VEHICLE STUDIES
(A71024) MSFC TWT 544 LAUNCH VEHICLE STUDIES

SLIP ANGLE. BETA. DEGREES
CIRBINC PHlS XS

TIOlSI -1.500 75.000 0.000
T1rOlS2 -1.500 75.000 0.000
T10153 -1.500 75.000 0.000
TIOIS4 -1.500 75.000 0.000

ELEVTR REFERENCE INFCtMATlION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20 PAGE 647



EFFECT
.- a ., .,

-,25 

DATA SET
(E71020 )
I871020)
(A 71022 )
(a71024 )

SRM NOSE SHAPE AND LENGTH

SYMHCBL CrCIlFIrURATIrN DESCRlPT1iC-
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE SL MSFC TWT 544 LAUNCH VEHICLE S

SIDE SLIP ANGLEo BETA. DEGREES
CTBINC PHIS XS

TUDIES T101SI -1.500 75.000 0 o.000
ITUDIES T10152 -1.500 75.000 0 .000
iTUOIES T101uS3 -1.500 75.000 0.000
;TUDIES T101s4 -1.500 75.000 0.000

ELEVTR REFfREIECE IIFtrNRMATICt4
0.000 SREF 7.8800 aS. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.
0.000 xHRP 3.3600 IN.

YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 648

.20

UO

in

z
L)

z

LLU

LL

b3

w
a

p-

LO

.15

.10
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.00
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0 2 4 8 10 12 14

DATA SET SYMDCOL
(871010)
(l71028) R
(A7tO22)
(A?710 2 4) 

SIDE SLIP ANGLE, BETA. DEGREES
CrNFIGURATIcr DESCRIPTION CODINC PHIS XS

MHFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI -1.500 75.000 0.000
M5FC TWT 544 LAUNCH VEHICLE STUDIES Tt0152 -1.500 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES TI1I53 -1.500 75.000 0.000
HSFC TWT 544 LAUNCH VEHICLE STUDIES T101S4 -1.500 75.000 0.000

ELEVTR REFERENCE INFrH^AIION
0.000 SREF 7.8800 30 . IN
0.000 LREP 2.0280 IN.
0.000 EREF 4.4600 IN.
0.000 XMRP 3.5600 IN.

YMRP 0.0000 IN.
ZMRP 0.2480D IN.
SCALE 0.0040 SCALE

MACH 3.48

.25

o*O

x

0

m

z

z

L-0

z

0

zi

Zr

Z

.10

.05

.00

-. 05

-. 10

-. 15

-. 20

-. 25_L
14
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET sYMCrOL CCNrFIGURATION DESCRIPTICO4 ORBINC PHIS XS

r';7 Io10Z) MsrFC TWT 544 LAUNCH VEHICLE STUDOIES TtOISI -1.500 75.000 0.000

(87T108 I X MrFC TWT 544 LAUNCH VEHICLE STUDIES TIl S2 -1.500 75.000 0.000

lA?1022) M rsFC TWT 544 LAUNCH VEHICLE STUDIES T10133 -1.500 75.000 0.000

(AI7UZ) [ M5FC TWT 544 LAUNCH VEHICLE STUDIES Tt0154 -t.500 75.000 0.000
,AIZ)IrtS 150 ?.u .o

MACH 4,96

ELEVTR REFERENICE INFCr4cATIoN
0.000 SREF 7.8600 sO. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4G00 IN.
0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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z

.2

U

J
_ .o _

Li

_ -. -

.J

Li

-. 4

-.5

14 -12 -10 - 8 - 6 -4

SIDE
DATA SET SYM[:'L CCJrIGURATIC*I DESCRIPTIC¢N

IB71010) R H SFC TWJT 544 LAUNICH VEHICLE STUDIES
(B71028) -M5FC TWT 544 LAUJCH VEHICLE STUDIES

(A71022) ~ MO.FC TT 544 LAU1NCH VEHICLE STUDIES
(A71024) HSrC TWT 544 LAUUCH VEHICLE STUDIES

MACH 1.20

- 2 0 2 4

SLIP ANGLE. BETA. DEGREES
CRBINC PHIS XS

T1l1 51 -1.500 75.000 0.000
T101S2 -1.500 75.000 0.000
T10153 -1.500 75.000 0.000
TI0154 -1.500 75.000 0.000

ELEVTR REFERENCE INF¢CAMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 DREF 4.4600 IN.
0.000 XHRP 3.3600 IN.

YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM NOSE SHAPE AND LENGTH

)-

z
Ld

U

LLA
Lb.
LLJ
Ld0

Ld
U
O~
0
LL

J

-a

OATA SET SYHeMJL

¢8?tOtO ) Q
(171028 ) 

SIDE SLIP ANGLE. BETA, DEGREES
CrONFICURATIC 44 DESCRIPTIOrN CRBINC PHIS XS

MSFC TWT 544 LAUNCH VEHICLE STUDIES TO11lS -1.500 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T10IS2 -1.500 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES TlOiS3 -1.500 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T101S4 -1.500 75.000 0.000

ELEVTR REFERENCE INFrCRMATI0N
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.028U IN.
0.000 BREF 4.4600 IN.
O.OQO XMRP .3600 I4N.

YHRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 3CALE

MACH I o 96 PAGE 652



EFFECT OF SRM NOSE SHAPE AND LENGTH
.'r r- 1 . . . .- . . . , I I . .I I I I I I I I

DATA SET SYMCOL

(171010) 
(e71028)
(A71022)
¢A?10 2 4 ) 

SIDE SLIP ANGLE. BETA, DEGREES
Cr.IFIGURATICJN DESCRIPTION CilBINC PHIS XS

MSFC TWT 544 LAUNCH VEHICLE STUDIES T10i1 -1.500 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T1O1S2 -1.500 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T101S3 -1.500 75.000 0.000
MSFC TWT 544 LAUN14CH VEHICLE STUDIES T101S4 -1.500 75.000 0.000

ELEVTR REFERENCE INFCrXMATION
0.000 SREF 7.8800 SO. IN
0.000 LREF 2.0280 IN.
0.000 BEEF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48 PAGE 653



EFFECT OF SRM NOSE SHAPE AND LENGTH
7 ' ' ' I '- . I ' ' I . ' ' ' i'

t.3

I-

Z
.2

LL
LL

U

.0

-LJ
L:

I-
,< ,
-J

-.4

-.G

-.7

DATA SET SYMVICL
(071010 )
(071028 Z
(A71022) 
(A71024 a

CCNFIGURATICA4 DESCRIPTICN
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

- 4 - 2 O 2 4

SIDE SLIP ANGLE. BETA. DEGREES
CAeINC PHIS XS

TUDIES TIOISI -1.500 75.000 0.000
TUDIES TIO1S2 -1.500 75.000 0.000
TUDIES TI01S3 -1.500 75.000 0.000
TUOIES Til01S4 -1.500 75.000 0.000

ELEVTR REFERENCE INFPCMATION
0.000 SREF 7.8800 so. IN
0.000 LREF 2.0280 IN.
0o000 BREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4 o 96

.1- I.
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EFFECT OF HO TANK VERTICAL FIN AND SRM NOZZLE POSITION

- 8 - 6 - 4 - 2 0 2 4 6

ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CckJFIGURATION DESCRIPTICON

IE71002I MSFC TWT 544 LAUNCH VEHICLE STUDIES
(D71043) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(071045) O MSFC TWT 544 LAUNCH VEHICLE STUDIES

T11 Si
TIOIS1F
T1OISiF

CRBINC PHIS

-1.500 75.000
-1.500 75.000
-1.500 75.000

XS
0.000
O.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFOHRMATrIO
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.o000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .61

.9 I

.5

.4

.3

.2

.1

.0

-. 1

LI

I-

J 

LiIL
IL

1
_td
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(J)

-. 3

-. 4

-. 5

- 14 -12 -10 14
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EFFECT OF HO TANK VERTICAL FIN AND SRM NOZZLE POSITION
. i i ! i ~ i i i i i- i i- i-- ib i-- i i--; i- i i i i

I
i i i i i v i iu i i iv i i ! -~

-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .

w- 6 -- - ----
.

-- ~~~~~i

-iO - 6 - 4

ANGLE
CCJNFIGURATIr[. DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

- 0 2 4

OF ATTACK, ALPHA, DEGREES
C. B INC PHIS XS

TlOISI -1.500 75.000 0.000
TIO1S1F -1.500 75.000 0.000
T101tS1F -1.500 75.000 0.000

( S 10

ELEVTR
0.000
0.000
0.000

S2 14

REFERENCE INFrC MATICN

SREF 7.68800 S0. IN
LREr 2.0200 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 656

.. [

.0I

.o

.5

-J

I-
z

LL
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I
0

.-)

O-

.4

.5
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.0

-.4

-.2

-.3
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-.5
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DATA SET

(E71002)
(071043)
(?7O045)
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ANGLE OF ATTACK, ALPHA, DEGREES
SYHDOL Cc*r*FIGURATION DESCRIPTIOCt ORBINC PHIS XS

MSFC TWT 544 LAUNCH VEHICLE STUDIES Tlc1SI -1.500 75.000 0.000

MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOIlSF -1.500 75.000 0.000

0 MSFC TWT 544 LAUNCH VEHICLE STUDIES TiOSl1F -1.500 75.000 0.000

ELEVTR REFERENCE INFORMATION

0.000 SREF 7.8800 SO. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4,4600 IN.

XNRP 3.3600 IN.
YHRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 657
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DATA SET

(l71o002
¢671043)
(871045)
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EFFECT OF HO TANK VERTICAL FIN AND SRM NOZZLE POSITION

:1-T.- *'-----*------ T -W --r T-T1 1r- -r-v -*-- TT

- - - .-..

,_ , , ,, ..... . .~~~~~- - U - ~ - --

!~~~~~~~~~~~~~~~~~~~~~~~~~ ..... __. ' _".

,~ _ .....

DATA SET SYMC-OL
(E71002)
CETIO4s ) A
(071045) c

ANGLE
CCONFICURATICJ DESCRIPTICN

M3FC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES

DATA Nr,T AVAILADLE Fr-a ALL CONDITIONS

OF ATTACK. ALPHA. DEGREES
CRBINC PHIS XS

TiOl S1 -1.500 75;000 0.000
TlOISIF -1.500 75.000 0.000

-1.500 75.000 0.000

ELEVTR
0.000
0 .000
0.000

REFERENCE INFOrHATION

SREF 7.a800 SO. IN
LREF 2.0280 IN.
CREF 4.4600 IN.
:MRP 3.3600 IN.

YHRP 0.0000 IN.
ZMRP 0.2460 IN.
SCALE 0.0040 SCALE
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EFFECT OF HO TANK VERTICAL FIN AND SRM NOZZLE POSITION
.,9 

.8
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.6

.5

.4

.3

.1
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I ._ __

-12 -1 - -tO - 4 - 2

ANGLE OF ATTACt
DATA SET SYMHCOL CCONFIGURATION DESCRIPTION
(E71002) HSFC TWT 544 LAUNCH VEHICLE STUDIES TItOSi
(B71043) 2 DATA NOT AVAILABLE FrCA ALL CONDITIONS
(871045) 0 DATA NOT AVAILABLE FrC- ALL CCrNDITIONS

0 2 4 6

K. ALPHA. DEGREES
CABINC PHIS XS El
-1 .500 75.000 0.000 0
-1.500 75.000 0.000 a
-1 .500 75.000 0.000

LEVTR
0.000
D.000
O.000

10tO
_ _ .

REFERENCE INFOtRMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.36800 IN.
YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF HO TANK VERTICAL FIN AND SRM NOZZLE POSITION
.*6
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DATA SET SYHBTCL
(E:71002)
(B71043 )
(B71045) 0

I

P'~~~~~~~ ., '._ _._C

i
-10 - a - 6 -4

ANGLE
CrcNFIGURATIOCN OESCRIPTIOJN

MSFC TWT 544 LAUNCH VEHICLE STUDIES
iMSFC TWT 544 LAUNCH VEHICLE STUDIES

DATA NOT AVAILABLE FCOR ALL CCJNDITI[ONS

- 2 o 2 4

OF ATTACK. ALPHA. DEGREES
CRB INC PHIS XS

TtIO SI -1.500 75.000 0.000
TIOISIF -1.500 75.000 0.000

-1.500 75.000 0.000

6 8

ELEVTR
0.000
0.000
0.000

S4

REFERENCE INFCnt24ATICt.
SREF 7.8800 so. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
X4RP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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0.7

Z

LL
LL

0

LLI,

0

-J

CY

z

0.5

0.4

0.3

0.2

0.1

0.0

-0.1

-0.2

-0.3

-0.4

-0.5

-0.6

-0.?

-0.8

-0.9

- .0

-1 .

-1.2 i
-14

ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SyHMOCL C".FIGURATIC' DESCRIPTIC "RBINC PHIS XS
(EtlOO) M SFC TWT 544 LAUNCH VEHICLE STUDIES TIOJS1 -1.500 75.000 0.000
(:.71043) H MSFC TWT 544 LAUNCH VEHICLE STUDIES TiO1SiF -1.500 75.000 0.000
(I:71045) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES T101SIF -1.500 75.000 0.000

ELEVTR I REFERENCE INFCRMATIjON
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF HO TANK VERTICAL FIN AND SRM NOZZLE POSITION
De7 I ' i *I I * * . i ' i I I I I I. u . · i " i

0.S

0.45

0.4

0.2

0.1

O.O

-0.1

-0.2

-0.3

-0.4

-0.5

-0.6

-0.0

-a .o _ _

-1.2
-.a4 -12 -10 - 0 - - 4

ANGLI
DATA SET SYMDXCL CcrJFICURATIrC* OESCRIPTICN

(E71002) Q MSFC TWT 544 LAUNCH VEHICLE STUDIES
(871043) MsFC TWT 544 LAUNCH VEHICLE STUDIES
(87B043) HMSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA, DEGREES
ORBINC PHIS XS ELEVTR

T101 S1 -1.500 75.000 0.000 0.000
T10 SIF -1.500 75.000 0.000 0.000
T101S1F -1.500 75.000 0.000 0.000

REFERENCE INFC.AMATICN

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
VMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF HO TANK VERTICAL FIN AND SRM NOZZLE POSITION
0,71 t I v , I I I I , I I I I I I I I ' I I I ' I ' I . . . I . I . I 

jymEHL CC'aFIGURATIC¢4 DESCRIPTIC'N
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

O MSFC TWT 544 LAUNCH VEHICLE S

ANGLE OF ATTACK, ALPHA. DEGREES
C)RBINC PHIS XS

TUDIES TiOlsI -1.500 75.000 0.000
TUDIES T10l SF -1.500 75.000 0.000
TUDIES TIOlS]F -1.500 75.000 0.000

ELEVTR REFERENCE lNr,' HMAtlC,4
0.000 SREF 7.88300 30. IN
0.000 LREF 2.02eo0 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.004U SCAOE

MACH 1.20

0.%

0.5

0.4

0.3

z
t.)

z
w

LiLL

C)

[1

L)

-J

CZ
C

0.2

0.1

0 .0

-0.2

-0.2

-0.4

-0.5

-0.6

-0.7 -

-0.8 -

-0.9 

-1.0 

-t 1.2 14
-14

OATA SET 5'
(tE7100Z)
(B71043)
(071045)
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EFFECT OF HO TANK VERTICAL FIN AND SRM NOZZLE POSITION

I -10 -_ - G -4 -2

ANGLE OF ATTACO
DATA SET SYMC.OL CCNItGUnATICN DESCRIPT[re
(E7Q0O2) 0 MSPC TWT 544 LAUNCH VEHICLE STUODES TIOlSl
(871043, MSFC TWT 544 LAUNCH VEHICLE STUDIES T1O1S1F
(87104s) O DATA NOT AVAILABLE FOR ALL COcNDITIONS

o 2

K,. ALPHA. D
CRB INC PHIS
-1.500 75.000
-1.500 75.000
-1.OD 75.000

4

)EGREES
XS
0.000
0.000
0.000

.1
ELEVTR
0.000
0.000
0.000

I

,_ . , ., ;-~__

. JJ
f7

; ~~~.. ..... 

__,f. __

-- E 

8 10 12 2

REFERENCE INF'TMATICM
SREF 7.6600 se. Ig
LREF 2.0280 IN.
eREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2460 IN.
SCALE O.OO0040 CAL

MACH 1.97

o.?

ob.

0.4

0.3

0.2

0.1

-O.t

-0 .2

-0.3

-0.4

-0.5

z

z

LL
L

u

C-
LL1:

J

z

-0.7

-0.0

-0.9

-a .0

-n.n

- . - - I
-9.22 -12

AII I I I I
I
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EFFECT OF HO TANK VERTICAL FIN AND SRM NOZZLE POSITION
0.7 * . , I . . I *, * I - .- I- - . .I I I .I I * IT I '

yNMCOL CONFIGURATION DESCRIPTIONe
MSFC TWT 544 LAUNCH VEHICLE Si
DATA NOT AVAILABLE FC4R ALL Crc

O DATA NOT AVAILABLE FV-, ALL COI

ANGLE OF ATTACK. ALPHA. DEGREES
CRIBINC PHIS XS

TUDIES TirC1St -1 .500 75.000 0.000
NDITICNS -1.500 75.000 0.000
,NDITIONS -1.500 75.000 0.000

ELEVTR REFERENCE INFcRMA7I t0
0.000 SREF 7.8e00 S0. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.000o IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48

0.6

0.5

0.4

0.2 
7

L)
0.1

Li o.

I-
LL

D _ -0.2
L

d. -0.5 

-0.6 
Z

-0,8 .

-0.9 -.

-1.0 

DATA SET S'
(E7io102 )
(E71043)
(871045 )
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EFFECT OF HO TANK VERTICAL FIN AND SRM NOZZLE POSITION
o.-r F . . . I ' ' ' I ' ' ' I . . . I .I I w 1 I 1 I

Z

L

LL

LLI

tL

LL(.-

Z

O..

0.5

0.4

0.3

0.2

0.1

0.o

-0.1

-0.2

-0.3

-0.4

-0.S

-0.6

-0,o

-0.9

- 2 -2 - -. --. 4
_, -12 -t0 - a - s - 4

ANGLE
DATA SET SYMDC4. CONFIGURATICJM DESCRIPTICN
CE7t102) R HSFC TWT 544 LAUNCH VEHICLE STUDIES

(871043) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(871045) O DATA NOT AVAILABLE FcR ALL CrONDTIONS

OF ATTACK. ALPHA. OEGREES
ORBINC PHIS XS ELEVTR

TI0 5S1 -1.500 75.000 0.000 0.000
T101SiF -1 .500 75.000 0.000 0.000

-1.500 75.000 0.000 0.000

REFERENCE INFCtAMATION

SREF t?.s00 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF HO TANK VERTICAL FIN AND SRM NOZZLE POSITION

u --- _.E . _____

,, --.. _ -1 _ - _ -6 - - 2 D24G81 2

ANGLE
OATA SET SYMC'JL CC'rFIGURATION DESCRIPTION
(E71002) 0 MsFC 7WT 544 LAUNCH VEHICLE STUDIES
(E71043) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(871045) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES

OF ATTACK. ALPHA. DEGREES
CRBINC PHIS XS

T1OI S1 -1.500 75.000 0.000
TIOIIF -1.500 75.000 0.000
TIOISIF -1.500 75.000 0.000

ELEVTR
0.000
0.000
O.000

REFERENCE INFr4tMAMTICtl
SnEF 7.8800 50. IN
LREF 2.0280 IN.
OREF 4.4600 IN.
XMRP 3.3c00 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALf

MACH .61

.oI

.5S

.50

C)
U-

L.

LJ

cr
O
LL

._

<i

,40

.35

.30

.25

.20

.is

.10

.05

.00
-I

.. . I-14 -Z
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EFFECT OF HO TANK VERTICAL FIN AND SRM NOZZLE POSITION
Ow : ' I ' I I ' I ' ' 'I ' ' ' i ' I . . . I m I ' ' , , ' I . ..%r 

U

z

LL
LL
0LJ

W

U

LL

_1

X

.55

.50

.45

.40

.20

.15s

.o10

G05

DATA SET SYHtCL
(E71002) 
(¢71043) '
(0tt04 5 fi 0

-12 -10 - a8 -

ICCI4IGURATIC4I DESCRIPTIC44
MSrC TWT 544 LAUNCH VEHICLE S
mSrC TWT 544 LAUNJCH VEHICLE S
MSFC TWT 544 LAUNCH VE1HICLE S

I

n
U 2 4

ANGLE OF ATTACK. ALPHA, DEGREES
COBINC PHIS XS

MTUDIES TIOISI -1.500 75.000 0.000
TUDIES TIo0SIF -1.500 75.000 0.000
TUDIES TiOlSIF -1.500 75.000 0.000

6

ELEVTR
0.000
0.000
0.000

8

? T -V -

10 14

REFERENCE INrFr- ATI cA

SREr 7.8800oo . IN
LREF 2.0280 IN.
BREP 4 .400 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACHt .90

4 m- 4
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EFFECT OF HO TANK VFRTICAI FIN ANDn RM NOI771F PO ITTION
_ _ I I I IIII " ~ l._ . I . I. I. % 

I
I ,l ll . I . . . . I I A I I vl ..

o-.>-_~~~~~~ -_e--~ --e- _._ _----

- -- _-- . .__,. __-_- _ -___ 

14 -12 -10 - 8 - 6 - 4 - 2 0 2 4 6 8 to 12 14

ANGL
SYMOOL CrtrFIGURATI.N4 DESCRIPTIC44

MSFC TWT 544 LAUNCH VEHICLE STUDIES
N MSFC TWT 544 LAUNCH VEHICLE STUDIES

O MSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK.

TIO1 $ -1
TIO1S1F -1
TIO1S1F -1

ALPHA. [
BINC PHIS
.500 75.000
.500 75.000
.500 75.000

DEGREES
XS
0o.oo
0o.ooo0
0.000

ELEVTR

0.000
0.000
0.000

REFERENCE INFrcMriATiON
SREF 7.8800 SO. IN
LREF 2.0280 IN.
EREF 4.4600 IN.
XMRP 3.360U IN.
YMRP 0.000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20

.WI

.50

.45

.40

.35

.30

C,U

,Ld

LL
LL

LL

_J

U

.20

.15

.10

.05

.00

DATA SET

E7o100o)
(B71043)

B871045)

r-
0
1
1

I
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EFFECT OF HO TANK VERTICAL FIN AND SRM NOZZLE POSITION

.a2

.so

.co

r i' i v * I v *1 i w i w · , · ~' i i ' ~ I ' ! ' w _ i i i · I ~ ~ !' I'- V ~-- tl'-r<

OATA SET SYMCOL

(e87045) ,

CONFtGURATION DESCRIPTICl

MSFC TWT 544 LAUNCH VEHICLE 5
M4SFC TWT 544 LAUNCH VEHICLE S
DATA NOT AVAILAeLE FrA ALL CC

ANGLE OF ATTACK. ALPHA, C
ORBINC PHIS

STUDIES T1OISI -1 .500 75.000
5TUDIES TlOlS1F -1 .500 75.000
DND I TlNS -1.500 75.000

)EGREES
XS
0.000
0.000
0.000

ELEVTR
0.000
0.000
O.000

REFERENCF INFC'n4AT IO

SREF 7.8800 50. IN
LREF 2.0280 I.,
bREF 4.4600 IN.
XHRP 3.3600 TN.
YmRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF HO TANK VERTICAL FIN AND SRM NOZZLE POSITION
- - ~ .l _ i; _ ! _ l _l _l _ l l'" w .w w ff f .l l "I l r, E -T-%' -- _i-z ---

_ ___

- .__

__. .. _

i~ ~ ~ ~ ~ ~ ~~ _

I I I I -L - I I -J - I I I - -I _I

-12 -10 - 8,_ ~~ a - A 

ANGLE
CONFIGURATIONC DESCRIPTICt'

MSFC TWT 544 LAUNCH VEHICLE STUDIES

DATA NO'T AVAILABLE FcR ALL CCONDITIONS
DATA NOT AVAILADLE FOR ALL cONDITIONS

- Z 0 2 4

OF ATTACK. ALPHA. DEGREES
CRBINC PHIS XS

T101S1 -1.500 75.000 0.000
-1 .500 75.000 0.000
-1.500 75.000 0.000

ELEVTR
0.000
0.000
0.000

REFEREINCE INFCr.MAlrN

SREF 7.8000 SQ. I"i
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3500 IN.
YMHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48

.40

.5s

.50

.45

u

z

uLI-

LL

W

LL

LX

x

.40

.35

.30

.25

.20

.15

.10

.05

.oo.0?1

DATA SET
(ETro100
(B71043)
(B71045)

SYH MOL

a a n t2 1 -j

'1

I

I

I:i- 0 a 0U a 446 - 4
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EFFECT OF HO TANK VERTICAL FIN AND SRM NOZZLE POSITION
.0o

.40

.35

.30

.20

.1s

.10

.03

.00o

_.~~~~~~~~ , ,,...... ..........

_.~~ ~~ ~ ... , . .- _. _. . .__

.~ ' _!, _I . _ -4 __ . ._ .___ ~._ .

OATA SET SYMHOCL
(E7D002) Q
(071043) 
(e71045) 0

CrAIFIGURATI.NM DESCRIPTIClO
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
DATA NOT AVAILABLE FOCR ALL Cr

ANGLE OF ATTACK. ALPHA, DEGREES
ORBINC PHIS XS

TUDIES tiOlSl -1.500 75.000 0.000
TUDIES TlO1SlF -1.500 75.0000 0.000
N0DITIONS -1.500 75.000 0.000

ELEVTR REFERENCE INFc-RMATXIJ
0.000 SiEF 7.8800 SO. 1t
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
zNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96
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U

I-z
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Li.
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X
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EFFECT OF HO TANK VERTICAL FIN AND SRM NOZZLE POSITION
.40

.35

.30

.25

.20

.15

.10

.05

.00 , -
14

OATA SET SYMBC4

E7100:2) 
(8?71043)
(B71045) O

I
-12 -10 - 8 - 6

CNFIGURATICON DESCRIPT1ON
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

-4 -2 0 2 4

ANGLE OF ATTACK, ALPHA, OEGREES
CBINC PHIS XS

!TUDIES T101Sl -1.500 75.000 0.000
;TUDIES TiO1SI F -1.500 75.000 0.000
ITUDIES T1O1 SIF -1.500 75.000 0.000

6

ELEVTR
0.000
0.000
0.000

8 10
I 

14

REFERENCE INFOVMATIC44
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .61
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u

z

LL
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w
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o
LiX
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LL

U

<

L)

X .25

0

.11

-14 -12 -10 -a -6 -4

ANGL
0ATA SET SYMLOLC- CC44FIGURATION DESCRIPTICA
(E710021 Q MsFC TWT 544 LAUNCH VEHICLE STUDIES
(871043) MSFC TUT 544 LAUNCH VEHICLE STUDIES
(071045) SFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
CORBINC PHIS XS

TlOlSI - .500 75.000 0.000
T71i SiF -1.500 75.000 0.000
TIO St F -1.500 75.000 0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFr'4MATIC44
SREF 7.8800 sa. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XmRP 3.3600 IN.
YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF HO TANK VERTICAL FIN AND SRM NOZZLE POSITION
,40 ... ., i I r- I I I I . .I . ., I . . I I I I I I i 

ANGLE OF ATTACK. ALPHA, DEGREES
SYMur'* C'*JFIUARATIUF DESCRTPTICGN ORBINC PHIS XS

MS5FC TWT 544 LAUNCH VEHICLE STUDIES T101SI -1.500 75.000 0.000
M MSrC TWT 544 LAUtJCH VEHICLE STUDIES TIOSI1F -1.S00 75.000 .O000

0 MSFC TWT 544 LAUNCH VEHICLE STUDIES TtOlSIF -1.500 75.000 0.000

ELEVTR REFERENCE INFOR14AATIOC
0.000 SREF ?7.800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YHRP O.o000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20

.30

Z

Li) .25

LL

LL

LL .20

O

IL

.15
C

m

.0.-

.00

DATA SET
CE7IOOZ)
(871043)
(EB1045)
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EFFECT OF HO TANK VERTICAL FIN AND SRM NOZZLE POSITION
,40II . ,, IIT1 I, , 1., ,, I , , . .. , 

.B5

LL .30

LLU

. .25

LL

Lu
cJ

X .20

Li

I i

C U

U..

DATA SET SYMC'O4.
(E?IOOZi
E0?043¢ 12

(r71045) c

z X 04 

ANGLE OF ATTACK. ALPHA, DEGREES
CCr4FIGUIRATINk4 DESCRIPTICON4 CORBINC PHIS XS

MsFC TWT 544 LAUNCH VEHICLE STUDIES 101S1 -1.500 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE.STUDIES TIO iF -1.500 7.000 075000
DATA NOT AVAILADLE FCRt ALL C'NDITIONS -1.500 75.000 0.000

ELEVTR REFERENCE INFCANATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.5600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN. .

'SCALE 0.0040 SCALE
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EFFECT OF HO TANK VERTICAL FIN AND SRM NOZZLE POSITION

- -_ - - -_ -_ -_ __-

, , .... -,

~a -t2 -t - I -- 6 -- 4 - 2 O 2 4 3 . . ;0 .2 j$4

ANGLE
DATA SET SYMDCL
(E71002) 
(871043) 
(871045) 0

Cr.FIGURATICON DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE STUDIES
DATA NOT AVAILABLE FCR ALL COCNDITIJNS
DATA NOT AVAILABLE FPC ALL COJNDITINS

OF ATTACK. ALPHA. C
CR8BINC PHIS

T11OSI -1.500 75.000
-1.500 75.000
-1.500 75.000

)EGREES
xs
0.000
0.000
0.000

ELEVTR

0.000
0.000
0.000

REFERENCE INFCQMATIC4rN

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
8REF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
2MRP 0.2480 IN.
SCALE 0.0040 SCALE
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) . . . _ .~~~~~~~~~~~~~~~~~~~~~~
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OATA SET SyMOCL
(E7TOuZ )
(B71043) 
(871045) O

-12 -10

CrVFtIGURATI'N DESCRIPTI
MSFC TWT 544 LAUNCH VEHI(
MHFC TWT 544 LAUNCH VEHIC
DATA NOT AVAILABLE FOR AL

- Q -, I - 2 U d 4

ANGLE OF ATTACK. ALPHA, DEGREES
IGN C8RINC PHIS XS

CLE STUDIES TIOIS01 -1.500 75.000 0.000
CLE STUDIES T101S F -1.500 75.000 0.000
LL CONDITIONS -1.500 75.000 0.000

ELEvrR
0.000
0.000
0.000

REFERENCE INFORC4MATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
IHRP 0.0000 pN.

ZnRP 0.2480 iN.
SCALE 0.0040 SCALF

PAGE 678

a A~a

4.96MACH



EFFECT OF HO TANK VERTICAL FIN AND SRM NOZZLE POSITION
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-. 10 -
-14 -12 -10 - e - 6

ANGL
DATA SET SYMOC'L CrJF[IGURATICt OESCRIPTICN
(E71002) R MSFC 'IWT 544 LAUNCH VEHICLE STUDIES
(871043) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(171045) M5SFC TWT 544 LAUNCH VEHICLE STUDIES

4 - 2 0

E OF ATTACK.
CR

T1C4S1 -1I
TIOISIF -1
TlOlSIF -1

2

ALPHA. t
RBINC PHIS
.500 75.000
1.500 75.000
I.500 75.000

4

DEGREES
XS
0.000
0.000
0.000

6 10t

ELEVTR
0.000
0.000
0.000

i2

REFERENCE INFORMATIC'N
SREF 7.8800 30. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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.06

.04

.00

-.02

-. 04

-. 06 1

_0 ° L -_ __ _2 -s_ e_ 4 _

ANGLE OF AT
OAT0A SET SYMBOL CCNFIGURATION DESCRIPTICJ
(E71002)OO NSFC TWT 544 LAUNCH VEHICLE STUDIES T10151
(B71043) LI HSFC TWT 544 LAUNCH VEHICLE STUDIES TIOCSIF

B1e1045) 0 NSrC tWT 544 LAUNCH VEHICLE STUDIES TIOiSIF

rTACK. ALPHA. DEGREES
CABINC PHIS XS ELEVTR REFERENCE INFC.GNATIOI
-1.500 75.000 0.000 0.000 SREF 7.8000 So. IN
-1.500 75.000 0.000 0.000 LREF 2.0280 IN.
-1.500 75.000 0.000 0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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_ _ ~~~~~................ __
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1
-12

I
-10 -8

1
- 6

CONFIGURATIC4' DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
MHFC TWT 544 LAUNCH VEHICLE S

I I
-4 -2 0

ANGLE OF ATTACK.
CrE

STUDIES TIOlSI -1
1TUDIES TIOlSIF -1
3TUDIES TlCOlS1F -i

2

ALPHA. t
BINC PHIS
.500 75.000
.500 75.000
.500 75.000

4

DEGREES
XS
0.000
0.000
0.000

6

ELEVTR
0.000
0.000
0.000

8
L
10 12 14

REFERENCE INFCMnATION

SREF 7.8800 SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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LL
LL
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C
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.04

.02
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-. o0 L-
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DATA SET
(E71002)
(071043)

(0C71045)
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m

zw
C..)

o

LL

L

C)

C)
<:

DATA SrT SYMIBCL
(E7100Z) Q
(871043 4)
(871045) 0

ANGLE OF ATTACK, ALPHA. DEGREES
CrNFIGURATICON DESCRIPTION CRBINC PHIs XS

MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISIt -1.500 75.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISIF -1.500 75.000 0.000

DATA NOT AVAILAELE FrJR ALL CJONDITIO'NS -1.500 75.000 0.000

ELEVTR REFERENCE INFCORMATION

.OO000 REF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 5.3600 IN.
YHRP O.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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m

C) .1o 

Z
LL .008

LL .06

LL

x
<

c)

.04 

-. 06 _

-12 - - - 6 - -

ANGLE OF A

PArA SET SYMCOL CtFIlCURATl¢N DESCRIPTtIO

(L7tO02) Q MSFC TWT 544 LAUNCH VEHICLE STUDIE5 TiOISIR DOATA NOT AVAILABLE Fcms ALL CL NDITI¢JS7104) DATA OT AVAILALE F ALL CNDIT S

(¢71045) O DATA NOT AVAILABLE FOR ALL CONDITIONS

~TTACK, ALPHA, DEGREES
CORBINC PHIS xS
-1.500 75.000 0.000
-1. 500 75.000 0.000
-1. 00 75.000 0.000

ELEVTR REFERENCE INF0iMATICON
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48 PAGE 683
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DATA SET SYMB'.L

(E71002) 
(071043) -

)B?1045) 0

1 a -ANGLE OF ATTAC;
ANGLE OF ATTACV

CC.FIGURATIAJ DESCRIPTION
mSFC TWT 544 LAUNCH VEHICLE STUDIES T101SI
HSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISIF
DATA NOT AVAILABLE FrA ALL CONDITIONS

K, ALPHA, F
COR INC PHIS

-1.500 75.000
-1.500 75.000
-1.500 75.000

)EGREES
xs
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFCMAATICrN
SREF 7.8800 s0. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALe

MACH 4.96G
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PITCHING MOMENT COEFFICIENT. CLM
C'NFICGURATION DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

TI01 SI
TIOISIF
Tlr01SIF

ORBINC
-1.500
-1 .500
-1.500

PHIS
75.000
75.000
?5.000

XS
0.000
0.000
0.000

ELEVTR
0.000
0.000
O.000

REFERENCE INFOCHATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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DATA SET SYMOC4.
(FE71002 
(e71043)
(87?3045) 0

CoNrFIGURATIcwj DESCRIPTION
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE

PITCHING MOMENT COEFFICIENT. CLM
CRBINC PHIS XS ELEVTR

STUDIES TI01S -1.500 75.000 0.000 0.000
STUDIES T10OSIF -1.500 75.000 0.000 0.000
STUDIES T01 S1F -1.500 75.000 0.000 0.000

REFERENCE INFrlMATION
SREF 7.8800 sQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH ,90
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O .z
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LJ

Al
jJ
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-0.9

-1.0

.9 .8 .7 .6 .5 .4

PITCI
DATA SET SYMOCL Cl4IrGURATtI"-( DESCRIPTI[c-4
(E71002) I HSFC TWT 544 LAUNCH VEHICLE STUDIES
(E71043) 4 MSFC TWT 544 LAUJNCH VEHICLE STUDIES
(871045) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES

.3 .2 .1 .0 -.1

HING MOMENT COEFFICIENT. CLM
C4'BINC PHIS XS E

TlO1ls -1.500 75.000 0.000
TIOIS1F -1.500 75.000 0.000
TIOISIF -1 .500 75.000 0.000

-. 2 -. 3 -. 4 -. 5 -. 6

CLEVTR
O .ooo
0.000
0.000

REFERENCE ItNrARMAIlOtN

SREF ?.88U0 ',). IN
LREF 2.0200 IN.
DREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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0.7 ,T,,, I, - , I "' ' ' I ' - , ' I,

CCr4FIGURATIC.N DESCRIPTIT04

MSrC TWT 544 LAUNCH VEHICLE S
N5FC TWT 544 LAUNCH VEHICLE S
DATA NC'T AVAILABLE FCR ALL CC.

.4 .3 .2 .1 .0 - .1

PITCHING MOMENT COEFFICIENT. CLM
CIBINC PHIS XS E

TUDIES T1OIS -1.500 75.000 0 .000
TUDIES TIOiS1 F -1.500 75.000 0.000 
)r T 1710NS -1.500 75.000 0.000

LEVTR REFERENCE INFVC.MATION
0.000 SREF ?.8800 0S. IN
0.000 LREF 2.0Z80 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
TMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97
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< -0.5 _ ____ __ _ :
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-1 ....

-.8 7 .6 .5 .4 .3

PITCHING M
DATA SET SYMC'OL Cr.JFIGURATION DESCRIPTIC,44
¢E71oU0) SFMSrC TWT 544 LAUNCH VEHICLE STUDIES TIrSl
(E71043) DATA NOT AVAILACLE FOR ALL CCLDITIONS
(C71045) 0 DATA NOT AVAILADLE FC.r ALL CONDITICNS

.2 .1 .0 -. 1

1OMENT COEFFICIENT. CLP
CRBINC PHIS XS

-1. 500 75.000 0.000
-1.500 75.000 0.000
-1. 500 75.000 0.000

M
ELEVIR REFERENCE INFCiMHATION
0.000 SREF 7.8so00 S. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YmRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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Z
U

Li.

b-I -0.1

u-
Ld -0.2 . .

Li

-0.4L -0 .3

-0.5

. eO .7 .6 *5 .4

PITCH
DATA SET SYMCO" CINrIGURATcIrTJ DESCRIPTICJO
Ct71002) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES
(r71043) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(071045) 0 DATA NOT AVAILABLE FOi ALL CONDITIONS

.3 .2 .1 .0 -.I

ING MOMENT COEFFICIENT. CLM
reABNC PHIS XS E

TIrOj S - .500 75.000 0.000
T1lcJSIP -1.500 75.000 0.000

-1.500 75.000 0.000

:LEVTR REFERENCE INF4rcJATI ON

0.000 SREF 7.88U0 SQ. Itl
0.00 LREF 2.0280 IN.
0.000 CREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2400 IN.
SCALE 0.0040 SCALE
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ALPHA
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-_1 p -1 0 - 6 B 1i0 % 2

ALPHA

~~~~. ... . -° ° -' ' ~.......

" ~ ~~~~~~~~~~~~ ° °' 1 

l .I I , I I 4 I

-10 - 8 - - 4 - 2 0 4 6 10 12-14t L -12-24 -12

ALPHA
DATA SET SYMHBCOL- CONFIGURATION DESCRT¥TION
(E71002) R MSFC TWT 544 LAUNCH VE-ICLE STUDIES

1B71043) MSFC TtT 544 LAUNCH VEHICLE STUDIES
(171045) 0 HSFC TWT 544 LAUNCH VEHICLE STUDIES

T101 Si
TIOSI/F
TIOISIF

CRSINC
-1.50[0
-1 .500
-1.500

PHIS
75.000
75.000
75.000

Xs
0.a0O
O.0O0
0.000

ELEVTR
0.000
0.00O
0.000

REFERENCE INF4ORMATION
SREF 7.8oo00 S. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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-12 -10 -8 - -4 -2 a a 4 6 8

ALPHA
DATA SET SYMI}:L CC F{GURAT7IC0 DESCRI'110N
(E71002) R MSFC T-'d 5A4 LAUNCH VEHICLE STUDIES
(471043) M. NSFC TW T 544 LAUNCH VEHICLE STUDIES
( 71045) <0 NSFC TWT 544 LAUNCH VEHICLE STUDIES

.90

T101SI
T1OISIF
TIOCSIF

CRSI NC
-1. 500
-1 .500
-1 .500

FHIS
75.000
75.000
75.000

XS
0.000
O.000
0.000

10 12

ELEVTR REFERENCE INFCRAFATIDN
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 6REF 4.4600 IN.

XFNrP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.24S0 IN.
SCALE 0.0,40 SCALE
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EFFECT OF HO TANK VERTICAL FIN AND SRM NO7ZLE POSITION
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ALPHA
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DATA SET SYMH0L CCNF'IGURATZCN DESCR:rTIGC
(E71002) n MSFC TW.O 544 LAUNCH VEHICLE STUOIES
(871043) . MSFC TWT 544 LAUNCH VEHICLE STUDIES
Be71045) O MSFC TWT 544 LAUNCH VEHICLE STUDIES

ALPHA
cRi INC

Tit,1S, -1.500
TIOISIF -1.500
T101SIF -1.500

PHIS
75.000
75.000
75.000

Xs
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMNRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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ALPHA

-10 - 6 - 0 2 8 so1 12 14

ALPHA
SYMC_- CCONFIGURATICN DESCriPTION

MSFC TWT 544 LAUNCH VZMICLE STUDIES * TIOISI
NSFC TWT 544 LAUNCH VEHICLE STUDIES TIO1S1F

O DATA NOT AVAILABLE FOR ALL CONDITcIONS

CRBINC PHIS
-1.500 75.000
-1.500 75.000
-1.500 75.000

XS
0.000
0.000
0.000

ELEVTR REFERENCE INFORMHATION
0.000 SPEF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3,36G00 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ It _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

-1 0 - - 6 - 4 a iC I; I4

ALPHA

.02

.00

-. 02

-12 -10 -8 - 6 - 4 - 2 0 8 lO 14

DATA SET SYMBOL. CONFICAiATION. DESCR.FTICJN
(C71002) t MSFC TWT '44 LAUNCH VEHICLE STUDIES TiOS1011
(B71043) £ DATA NT AVAILABLE FOC ALL CONDITIONS
(B71045) 0 DATA NJT AVAILABLE F'R ALL CCOMITIC.NS

ALPHA
tRBINC PHIS
-1. 500 75.000
-1.500 75.000
-1.500 75.000

Xs
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFCRMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48
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.00

-. 05
z

u

.10

.o0

-J
m

-. 06

-. 10 L
-14
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EFFECT OF HO TANK VERTICAL FIN ANd SRM NOZZLF POSITIlN

-K~~ _4r_ - -
L.L.L-L.L Ia 11-I I .±±. .01w vvp± __L I W~j ILL L9L

~4 -1 -to - -4 - 2 4 a 1 12 14

ALPHA

_ ... 

l I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

I . . . I . . . 1 . . .1 .: . ....... I . I . I I 
4 -2 -10 - - 6 -4 - 2 0 2 6 8 0 12 14

ALPHA

__,KL<_____Li

_ _ _ _ _ _ _ _ _ _ _ _ K _ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ ..

-10 - 0 - 4 -2 

TIl1S1
TtO1StF

0

ALPHA
CAtSINC
-1.500
-1.500
-1 .00

e 4 6

XS
0.000
O.000
0.000

ELEVTR
0.000
0.000
0.000

PHIS
75.000
75.000
75.000

8 10 12 14

REFERENCE INFORHATICZ4

SREF 7.8800 So. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

DATA SET S'rMPA- CCNfFIGURATIrI DESCR}'-TICOI

IE?1002) Q MSFC TWT 544 LAUNCH VEhICLE STUDIES
(B710431 M SFC TWT 5-.4 LAUNCH VEHICLE STUDIES
(871045) 0 DATA NOT AVAILABLE Fc*, ALL CONDITI4ONS

PAGE 696

.7

.5

.s

-,

-. '

-. 5

-1

.25

.1c

.05

.00

-.o05
z

C

-. &5

-,25l

-1tO 

.10 

__I ~II ~I ~I ~I -! 1 " 1 1 __ 1 

.02

.06

-. 0a

- ,OG

-J

m

-. o L-
-14 _ 6

MACH 4.96

I



EFFECT OF HO TANK VERTICAL
.10 ' ,- r, r ' -r- ,'r, r . r .,

x

.04 -
oCD

Uu

I 

LL

LLi

-. 04Z
w

-o00

-14 -12 -10 -a _ G -_

SIDE
DATA SET SYMBOL CONFIGURATION DESCR~rION

(A71010) MSFC TWT 544 LAUNCH iVEICLE STUDIES
(A71044) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(A71046) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES

4 -2 o . 4

SLIP ANGLE. BETA. OEGREES
COBINC PHIS XS

Tltl S1 -1. 500 75.000 G .Q00
T5lSIF - .500 75.000 0.500
TlOTSIF -I.O 7S. S .000 .00o

MACH

ELEVTR REFERENCE INFCOiATlON
0.000 SREF 7.8800 SQ. IN
0.000 LREV 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3e00 IN.
ymRP 0 .0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF HO TANK VERTICAL FIN AND SRM NOZZLE POSITIH
r1 I , I I , .I ,1 1 t 1 1'1* 

X

LL 

0 .04 

C)

.-.04 

ID

u

-. 04

z

-4 -- -10 - 8 -6 - 4 - 2

SOIDE SLIP A
DATA SET SY(NMOUL CCNFISJl,.ATI`t4 DESCRI 'TICG4
IA71o10) N -SFC Tvr 544 LAUNCH VE'IICLE STUDIES TO11S1
(A71044) SFC TWT 344 LAUNCH VEHICLE STUDIES TIOISIF
(A71046) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES T101SIF

MACH .90

kNGLE. BETA. DEGREES
CRotINC PHIS XS ELEVTR REFERENCE INFORMATION

-1.500 7 0.000 0.000 SREF 7.8800 SQ. IN
-1.500 75.000 O.U00 0.000 LREF 2.0280 IN.
-1.500 75.000 0.000 0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YNiRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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.10

.08

X

0
GO
m

-

z

LL
LL
LL

z
Lih

Z

0
z

-j
-J

0:

.04

.02

.00

-. 04

-.06

-14 io -. -0 a 4 2

_AIoT14 -1 -10 -6 - - -

SIDE SLIP A
DATA SET SYMBOL CONFIGURATION DESCR'rtION

(A71010) Q MSFC TWT 544 LAUNCH VEHICLE STUDIES TO1S0/
(A71044) N MSFC TWT 544 LAUNCH VEHICLE STUDIES T101SF
(A71046) 0 MSPC TWT 544 L4UNCH VEHICLE STUDIES T1OiSIF

kNGLE. BETA, DEGREES
SIalNC PHIS XS ELEVTR REFERENCE INFORMATION

-1.500 75.000 0.000 0.000 SREF 7.8800 SQ. IN
-1.S00 75.000 o.G00 0.000 LREF 2.0280 IN.
-1.500 75.000 0.000 0.000 GREF 4.4600 IN.

XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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< !
>- .04

Lo

LL.

o 4 -- e -. 0 - 4

II-~SIDE 

Ci

r

IA71020) - MSFC TWT 544 J.UuCH VICLE STUDIES
tA71044 1 5 MSFC TIT 5i4 :AUNCH VEHICLE STUDIES
(A71046) 0O DATA NOT AVAIL:.,LE FOR ALL CONDITIONIS

MACH

SLIP ANGLE. BETA, DEGREES
ORBINC PHIS XS

T11-SI -1 o0 15.000U 0.000
TIOISIF -1.500 75 000 O.UOO

-1.500 75.000 0.000

1.96

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
O.000 BREF 4.4600 IN.

X4RP 3.3600 IN.
Y1RP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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FIN AND SRH NOZZLE POSITION

. -. 04 

-J 
U

F-
z

LL

I -. 04

-14 -12 -10 - 8 - 6 - 4 - i

SIDE SLIP
DATA SET SYMBOL CONFIGURATION DESCR PION.
(A71010) 2 MSiFC TWT 544 LAUNCH ViH41CLE STUDIES TIOlSt
IA71044) DATA NOT AVAILABLE FCR ALL CONDITIONS
(A71046) 0 DATA NOT AVAILABLE FCfR ALL CONDITIONS

a E 4

ANGLE. BETA. DEGREES
(fSINC PHIS XS
-1 .50U 7T.000 0.000
-1.500 75.000. 0.000
-1.500 73.000 0.000

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YMRP O.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48 PAGE 701



EFFECT OF HO TANK VERTICAL
.10tr ' I ! I I ' ' - - ' I 

.06

:D
0
0
m

z
C-)
-

LL
LL
Ld

z
w
E:
0

-J

ED

-I

._

.06

.04

.00

-. 02

-.04

-.oe0

-.0o8 

-14 -sa -n - - 6 - 4 - 2

SIDE SLIP A
DATA sET SYMBOL CcDNFIGiJSAT i'C DESCRI;'TI CN

(A71010) M NSFC TWT 544 LAUNCH VE:!CLE STUDIES TIO111
(A71044) MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISIF
¢A71046) 0 DATA NOT AVAILABLE Fr' ALL CONDITIONS

0 2 4

.NGLE. BETA, DEGREES
CRBINC PHIS XS
-1.500 75 .000 0.000
-1.500 75.000 0.000
-1.500 75.000 0.000

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF Z.0280 IN.
0.000 BREF 4.4600 IN.

XHfiRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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x

10

m

u

z

-. 2 -

w .00 .

-2L 4 -it -_ _ - 6 4

SIDE
DATA SET SYMBOL CONFItURATION DESCRI-'I¢t

IA7?010) M SFC T 544 LAUNCH VF11¥iLE STUOIES
(A71044 HFC TWT 544 LAUNCH VEHICLE STUDIES
(AlQ46) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES

Ii _ _ _ _ _ _ _ _

Z .0

(A71046) O MSFC TWT 544 LAUNCH VEHICLE STUDIES

AND SRM NOZZLE POSITION

SLIP ANGLE. BETA. DEGREES
CRBINC PHIS XS

T101S1 -1.50 75.000 0.000
T101SIF -1.500. 75.000 0 .00
TIOISIF -1 SO.500 75.000 0 .000

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.8d00 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000. IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF HO TANK VERTICAL FIN AND SRH NOZZLE POSITION
.25 F . . . ! , I ' I I , I I I . . I ' ' ' I , W I I , . I I I .. I , 

SIDE SLIP ANGLE. BETAQ DEGREES
SYmHNbtL CONFIGURATIrCI DESCHk.TION ORBINC PHIS XS

MSFC TWT 544 LAUNCH VEHICLE STUDIES T1011S -1.500 75.000 0.000
MSFC TWT 544 LAUNCH sEHdICLE STUDIES TtOIFir -i.500 75.000 0.000

0 MSFC TWT 544 LAUNCH VEHICLE STUDIES T1O11F -1.500 75.000 0.000

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.,800 SQ. IN
0.000 LREF 2.028o IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YHRP 0,0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .90

). .10
0C]

0

0as

Li

Z
w ,ooU .00

LL
LL
Ld

-. 5os
U

p-
Z
w

· -. eo

r

-. ao

-.25

-1

DATA SET
(71010 )
(A71044)
(A71046)
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EFFECT OF HO TANK VERT
.85 I i v I 1 . I I ' ' , 'I 

SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYPEOL CONFIGURATION OESCR'f.TION OR8INC PHIS XS ELEVTR REFERENCE INFORMATION
CA7 1010) Q MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOS101 -1.00,SOG 75.000 O0.O 0.000 SREF 7.8800 SQ. IN
(A71044) a MSFC TWT 544 LAUNCH VEHICLE STUOIES TIOISIF -1.500 75.000 0.000 0.000 LREF 2.0280 IN.
(A71046) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISIF -1.500 75.000 0.000 0.000 BREP 4.4600 IN.

XHMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF HO TANK VERTICAL FIN AND SRM NOZZLE POSITION
.2s I ', I , I r . I ' ' I I I ' ! I . . . I I * ' i I ' ' ' ! I

cn

LL
C- -. --- --
mI 'r
z

US _° _____

>S._ _P

i-

Ld

- 14 - ia -o - 6 - 4 - 4 - 2

SIDE SLIP P
DATA SET SYMBOL CC'FIc-uJRATION DESCr;JTION

(AT1010) M 5SFC TWT 544 LAUNCH VE:IICLE STUDIES TlOItS
tA71 0 44) NSFC TWT 544 LAUNCH VEHICLE STUDIES T101sIF
(A71046) O DATA NOT AVAILABLE FOR ALL CONDITIONS

O 2 4

ANGLE. BETA. DEGREES
ORBINC PHIS XS
-1.500 75.000 O.00o
-1.500 75.000 0.300
-1.500 75.000 0.000

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

.OO000 REF 4.4600 IN.
XNRP '.3600 IN.
TyRP 0.0Q00 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF HO TANK VERTICAL FIN AND SRM NOZZLE POSITION

! t · 

1}, -
rII

t _ _ _t _ I 
I- I

[

_ _ _ _ I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

-10 - 8 - 6 -4

SIDE
CCNFIGURATION DESCRrTICON

MSFC TWT 544 LAUNCH VEI:!CLE STUDIES
DATA NOT AVAILABLE FO* ALL CNODITIONS
DATA NOT AVAILABLE FOR ALL CONDITICN4S

- a 0 2 4

SLIP ANGLE. BETA. DEGREES
CRBINC PHIS XS

T10lS1 -1 .500 75.000 D .000
-1.500 75.000 0.000
-1.500 75.000 0.000

6

ELEVTR
0.000
0.000
0.000

10 12 14

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 :N.
XNRP 3.3600 IN.
¥MRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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z
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Ld
E
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DATA sET
(AT71010
(A71044)
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EFFECT OF HO TANK VERTICAL FIN Atln SRM NOf771 F PfSlIT1fiTN
.25

.ff

f;,

Xx

o
0

)-

m

i,

z

LL
LL

I--
z

r-
0

L
z

.15

.10

.05

.00

-. 05

-. 10

-. 15

-. 20

-. 25 L
-14 -12

....... _ ......... .v., -· 6,W * - '-g · V E LL VV F ,T' T' T " '"T ..... r-....[ I '"T"T"' r T'"T 'jf

t~~~~~~~~~~~~~~~~~~~~~~~~~~
I

i I
_.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

_. ~~ ~ ~ ~ ~ .

_ . __ I1

-10 - 0 -8 6

DATA SET SYMBOL CONIFIGUNTION DESCRIVT!N
(A71010) H MSFC TWT ?44 LAUNCH VEHICLE S
(A71044) H fSFC TWT 544 LAUNCH VEHICLE S
(A71046) 0 DATA NOT AVAILABLE FOC ALL CC

-4 - 2 

SIDE SLIP ANGLE. BET
ORBINC

iTUDIES T11OS -1 .500
ITUDIES TIOiSIF -1.500
10 I TIONS -1.500

2 4

A. DEGREES
PHIS XS
75.000 0.000
75.000 0.000
75 000 0.000

ELEVTR
0.000
0.000
0.000

10 12 14

REFERENCE INFORMATION
SREF 7.8800 SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP O.0000 IN.
ZMRP 0.2480 tN.
SCALE 0.0040 SCALE
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMMBOL CCNFPGURATION DESCR:;*tfION C0BhINC PHIS XS ELEVTR REFERENCE INPORMATION
(AI7UlO) t MSFC TWT S44 LAUNCH V)tIECLE STUDIES T1Ot1S -1.500 75.000 0.000 0.000 SREF ?.8800 SQ. IN
(A71044) MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISIF -1.500 75.000 0.300 0.000 LREF 2.0280 IN.
(A71046) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISIF -t.500 75.000 0.000 0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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rECT OF HO TANK VERTICAL FIN AND
.7

.6

.5

.4

LU

Ld

.4

.0 1 -

LL -. t

L -. a

-. 4

-. S

SIDE
DATA SET ¥YHPra CONFIUtiRAT0IN DESCR--TtCN
(A?1010) SFC TWT 544 LAUNCH VEHICLE STUDIES
1A71044) SFC TWT 544 LAUNCH VEHICLE STUDIES
(A71046) 0 HSFC TWT 544 LAUNCH VEHICLE STUDIES

SLIP ANGLE. BETAS DEGREES
CRSINC FPHIS XS

TIC4 SI -1 ..500 7.00 0.000
T101S1F -1.500 75.000 0.000
T151OSIF -1. 00 5.000 0 .000

ELEVTIR REFERENCE INFORMATION
0.000 SREF 7.8800 SQ. IN
G.000 LREF 2.0280 IN.
0.000 dREF 4.4600 IN.

xMRP 3.3600 IN.
Y;4RP a0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF HO TANK VERTICAL FIN AND SRM

iB 

.4

u -

z

L I

-.

L.

C-)

h -,%

, -a -O - - 6 - 4 - 2

SIDE SLIP A
DATA SET SYMBOL CONJFIGURATI-NJ DESCRIFTION
(A71010) I NSFC TWT 544 LAUNCH VEHICLE STUDIES TIOtSt
(471U44) H SFC TWT 544 LAUNCH VEHICLE STUDIES T1OISIF
(A 7 1046) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES TlO1I1P

o0 4 6 8 10 12 I4

INGLE. BETA. DEGREES
CORLiNC PHIS Xs ELEVTR REFfREiNCE INFO*MATION
-1.500 T5.000 0.0WO 0,000 SREF 7.8800 sa. IN
-1.t 0 75 0 0 O.U00 0.000 !.AEF 2.020 IN.
-1.500 ?5,C0 0.000 O.00O D0EF 4.460 IN.

XORP 3.3600 IN.
YHRP 0.OW00 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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i-
U

Zt

LL
Ld

Ld
U

LL.

-J

W

i-/C

.6

.5

.4

.2

.t

.0

-.1

-. 2

POSITION

SIDE SLIP ANGLE. BETA. DEGREES
QATA SET SYMBOL CONFIGURATtON DESCR'"TION CBiINC PHIS XS ELEVTR REFERENCE INFORMATION

A710S10) MSFC TWT 544 LAUNCH VEHICLE STUDIES T1015I -1.500 75.000 0.000 0.000 SREF 7.8d00 50. IN
(A71044) M HSFC TWT 544 LAUNCH VEHICLE STUDIES TlOlSlF -1.500 75.000 0.900 0.000 LREF 2.028d IN.

47410J46) 0 DATA NOT AVAILABLE FOR ALL CONDITIONS -1.500 75.000 0.000 0.000 BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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SIDE SLIP ANGLE. BETA. DEGREES
SyNBOL CONFIGURATION DESCRIPTiON OCBINC PHIS XS

MSFC TWT 544 LAUNCH VEHICLE STUDIES TtIO1S -1.500 75.000 O.OO0
DATA NT AVAILABLE FOR ALL CONDITIONS -1.500 75.000 0.000

0 DATA NOT AVAILABLE FOR ALL CONDITIONs -1.500 75.000 0.000

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48

.T
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U
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LL
!L
W

LLI

CK
Ld

-.3

-_4

-. 5

-. 6

-.7 _
-14

DATA SET
( A71010 )
(A 71044)
( A71046)
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EFFECT OF HO TANK VERTICAL
. , I I , ,,, ,

L; .3

3

ULL

.0
LL
C.J

LL -. I 

-J

L -. 2

I-

_,

-- 8

-.4 

-. 75

-14

DATA SET

IA71010)
A71044)

( A71046)

SYMBOL CONFIGURATION DEsCRi-TION

SFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEitICLE S

C DATA NOT AVAILABLE FOR ALL CO

AND SRM NOZZLE POSITION

-4 -a 0 2 4

SIDE SLIP ANGLE. BETA. DEGREES
CRBINC PHIS XS

7TUDIES T101SI -1.500 75.00 0.000
TUDIES T7101SI F -1.500 75.000 0.100
NIO ITI C.S -1.500 75.000 0.000

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96
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EFFECT OF HO TANK VERTICAL FIN AND SRM NOZZLE POSITION

J I t ! I I I ! I I i .I I I f I ! ! ! I I! I I ! ! I I J I I I . . , .I ' t. * ' I t _
6 - 4 4 6 8 10 i2 14

BETA

0.4

o.2

0.0

-0.2

-0.4

-14 -1 2 -1 6 4 - 2BETA

BETA

4 6 8 10 12 14

........ I I

I - 1- ' __ .I 
I - lO - - I -4 __Sa O 4 6 I- ---- 1-- - I

14 -1a -10 _s -6C - 4 - 2 0 2 4 6 8 10 12 14

BE TA
DATA SET SYMBOL CCNFIGURATION 0ESCfIPTION
(A?7010) ) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(A710441) SFC TWT 544 LAUNCH VEHICLE STUOIES
(A71046) 0 NSFC TWT 544 LAUNCH VEHICLE STUDIES

T1OS1 5
TIOtSIF
TIOl SIF

ORBINC
-1. 500
-1. 500
-t.500

PHIS
75.000
75.000
75.000

XS
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .6 0
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EFFECT OF HO TANK VERTICAL FIN AND SRM NOZZLE POSITION

_ _ _ II _ _ _ _ _ _ I _ __ _- i - -_ -i 

-12 -10 - - 6 - 4I -BETA

BETA

I 2 4 6 S l0 12 14

10 12 14

BETA
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DATA SET SYMBCC CNF'IGURATITCN DESCRICTION
(A71010) N MiFC TWT 544 LAUNCH VEHICLE STUDIES
IA71044) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(A71046) 0> rSFC TWT 544 LAUNCH VEHICLE STUDIES

TIOISl
T1i01 SFT101SlF
TIOISIF

ORBINC
-1.500
-1.500
-1.500

PHIS
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75.000

XS
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0.000

ELEVTR
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0.000

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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DATA SET YMsBOL CONFIGURATION DESCRf;-TICt
IA71010) n MSFC TWT 544 LAUNCH VEHICLE STUDIES
(A71044) LI MSFC TWT 544 LAUNCH VEHICLE STUDIES
(A71046) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES

TIOIS1
TlO1SIF
TI1015F

-. BINC
-1.500
-1. 500
-1.500

FHIS

75.000
75.000
75.000

XS
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFClRMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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DATA SET SYMBOL CONIF GURATION DESCRl,*iCt

A71010) MSFC T`WT 544 LAUNCH VEHICLE STUDIES
(A71044) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(A71046) 0 DATA NOT AVAILABLE FcR ALL CON1ITIONS
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REFERENCE INFORMATION

SREF 7.8800 SQ. IN
LREF 2.0280 I4N.
BREF 4.4600 IN.
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EFFECT OF HO TANK VERTICAL FIN AND SRM NOZZLE POSITION
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CCONFIGURATICON DESCR' TICON
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DATA NOT AVAILABLE FCAi ALL C'NDITIONS
DATA NOT AVAILABLE FOR ALL CONDITIONS
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-1.500 75.000
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XS
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ELEVTR
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REFERENCE INFORMATIC':

SREF ' 7.8800 SQ. IN
LREF Z.02st iN.
BfEF 4.4600 IN.
XM4P 3.3600 IN.
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(A?1044 ) Ma hF'C TWT 544 LAUNCH VEHIICLE STUDIES
IA?I046) 0 DArA NOT AVAILA8LE FOR ALL CONDITIONS
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REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
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ZHRP 0.2480 IN.
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DATA SET SYMBOL CONFIGURATION DESCRIF'ICON
(C71002) f MSFC TWT 544 LAUNCH VEH:CLE SI
(e7USI) L MSFC TWT 544 LAUNCH VEMICLE ST

-4 - 0 2 4

ANGLE OF ATTACK. ALPHA, DEGREES
C4BINC PHIS XS

TUDIES T10151 -1.500 75.000 0.000
TUOIES T101S5 -1.500 75.000 O .00

6 8 10 it 14

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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DATA SET SYMBOL CO:NFIGUIRATION DESCR~,?t"ION
IC71002) MSFC TWT 544 LAUNCH VEI!CLE STUD IES T101SI
¢B71051 MSFC TWT 544 LAUNCH V&'HICLE STUDIES TlOIS§

MACH 1.20

TTACK. ALPHA, DEGREES
fORBINC PHIS XS ELEVTR REFERENCE INFORMATION

-1.500 75.000 0.000 0.000 SREF 7.8800 SQ. IN
-1.500 75.000 0.000 0.000 LREF 2.0280 IN.

DREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALF 0.0040 SCALE
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DATA SET SYMBOL CONFICUfiURATION DESCRIPTION
?C71002) Q MSFC TWT 544 LAUNCH VEHICLE S
(L71051) a MSFC TWT 544 LAUNCH VEHICLE S

-4 -Z O 2 4

ANGLE OF ATTACK. ALPHA. DEGREES
ORBINC PHIS XS

iTUDIES TrS0sl -1.500 75.000 0.000
STUDIES r101S5 -1.500 r5.000 O.000

6 8 10 12 14

ELEVTR REFERENCE INFPORHATION
D.000 SREF 7.8800 SQ. ZN
0.000 LREF 2.0280 tN.

EBREF 4.4600 IN.
XNRP 3.3600 IN.
YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM DIAMETER (PHIS = 75 DEG)
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DATA SET SYMBOL Cc4FIGURATIC4N DESCRIlriC'N

(C71002) n MSFC TWT 544 LAUNCH VFHtCLE
(B71051) HSFC TWT 544 LAUNCH VEHICLE
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STUDOIES

-2 0 4 6 10to 12 14

OF ATTACK. ALPHA. DEGREES
ORBINC PHIS XS ELEVTR REFERENCE INFORMATION

T101sl -1.500 75.000 0.000 0.000 SREF 7.8800 SQ. IN
T101S5 -1.500 75.000 0.W0o 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XNRP 3.3600 IN.
YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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DATA SET SYMCOL C.4IFIGURATION DESCRIPTION
IC7100Z) D MSFC TWT 544 LAUNCH VEHICLE STUDIES
Ce71U l) MSFC TWT 544 LAUNCH VEHICLE STUDIES

MACH .61

4 - 2 0 2 4

E OF ATTACK. ALPHA. DEGREES
ORBINC PHIS XS

T101 s -1.500 75.000 0.000
T101S5 -1.500 75.000 0.000

ELEVTR REFERENCE INFORMATION

0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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ANGLI
OATA SET SYMBCL CONrlIGUfRATIJC' DESCRIPTICJN

cC710021 a MSFC TWT 544 LAUNCH VEHICLE STUDIES
(C71051 I 5 MSFC TWIT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
CRB INC PHIS XS

T101SI -1.500 75.000 0.000
T S1155 -1.500 75.000 0.000

ELEVTR REFERENCE INFr-AMATION
0.000 SREF ,.8800 S5. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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OATA SET SYHDOL CC*4FIGURATI"IN DESCRIPTIOCN

tC7o102) . MSFC TWT 544 LAUNCH VEHICLE S
(181051) MSFC TWT 544 LAUNCH VEHICLE S

ANGLE OF ATTACK. ALPHA. DE
CRBINC PHIS

TUDIES TIOISI -1.500 75.000
TUDIES T1015$l -1.500 75.000

-GREES
XS ELEVTR REFERENCE INFCAMATIC.N

0.000 0.000 SnEF 7.8800 So. IN
0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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DATA SET SYNHC'L Cc-.FIGURATIC*j OESCRIPTIO'

IC710OZ) 9 MSFC TWT 544 LAUNCH VEHICLE STUDIES
C?7u5t) M,.SFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK° ALPHA° DE
CIB INC PHIS

TIO1SI -1. S00 75.000
T101 S5 - 1.00 75.000

:-GREES
XS ELEVTR REFERENCE INFORMATION
0.000 0.000 SREF 7.8800 SQ. IN
0.000 0.000 LREF 2.0Z80 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
TNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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(07105 1 H SrC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
CRBINC PHIS XS

TiOlSI -1.500 75.000 0.000
TI01 SS -1.500 75.000 0.000

ELEVTR REFERENCE INFCRAATITON
0.000 SREF .8800 30SQ. IN
0.000 LAEF 2.02e80 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
VZRP 0.2480 IN.
SCALE 0.0040 SCALE
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TTACKO ALPHA, DEGREES
CABINC PHIS XS ELEVTR REFEREt4CE INFCRMATIOCN

-1.500 75.000 0.000 0.000 SREF 7.8800 S0. IN
-1.500 75.000 0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMfRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
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OATA SET SYMHC'L Cc'NFIGURATIC. DEsCRIPTIC-ON

IC710Uo) n MSFC TWT 544 LAUNCH VEHICLE STUDIES
(071051) MSFC TWT 544 LAUtNCH VEHICLE STUDIES

Tis155
tlOlS5

OCBINC PHIS XS ELEVTR REFERENCE INFORMATION

-1.500 75.000 0.000 0.000 SREF 7.8800 So. IN
-1.500 75.000 0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XNRP ~.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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DATA SET SYMIC'L C',NFIGUriATICN DESCRPTIC'N

(C71002) Q HSFC TWT 544 LAUNCH VEHICLE STUDIES 1T01SI

(071051) I MNfC TWT 544 LAUNCH VEHICLE STUDIES T1l1S5

TTACK, ALPHA. DEGREES
CORBINC PHIS XS ELEVTR REFERENCE INFORMATION

-1.500 75.000 0.000 0.000 SREF 7.8800 SQ. IN
-1.500 75.000 0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM DIAMETER (PHIS = 75 DEG)
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DATA SET SYMCO'L CcAJFIGURATION DESCRIPTIGN

(CT1OU2) N MSFC TWT 544 LAUNCH VEHICLE S
(871051) N MSFC TWT 544 LAUNCH VEHICLE S

I
-4 -2 0 2 4

ANGLE OF ATTACK. ALPHA, DEGREES
CRBINC PHIS XS

TUDIES Tlr051 -1.S00 75 000 0.000
TUDIES T101SS -1.500 75.000 0.000

6 8 10 12 14

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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DATA SET SYM"C.L CrNVFIGURATIC, DESCRIPTIrO4 CRBINC PHIS XS

(C71002) MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI -1.500 75.000 0.000
(e71055 ) M MSFC TWT 544 LAUNCH VEHICLE STUDIES TIO1S5 -1.500 75.000 0.000

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.S300 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMHOL CONFIGURATIrJN DESCRIPTIC.N OIRBINC PHIS XS ELEVTR REFERENCE INFORHATION
C71002) M HMFC TWT 544 LAUNCH VEHICLE STUDIES T10151 -1.500 75.000 0.000 0.000 SREF 7.8800 SQ. IN

(B710OS) HSFC TWT 544 LAUNCH VEHICLE STUDIES TIOlS5 -1.500 75.000 0.000 0.000 LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM DIAMETER (PHIS = 75 DEG)
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DATA SET SYMOC'L Cc'NFICURATIC- N DESCRIPTIr' l

(C71DOU) MHSFC TWT 544 LAUNCH VEHICLE S
(1e1051 ) MSFC TWT 544 LAUNCH VEHICLE S

-4 -2

ANGLE OF ATTACK. ALPHA. DEGREES
OREINC PHIS XS ELEVTR REFERENCE INFCRHMATIO'N

TUDIES T1011S -1.500 75.000 0.000 0.000 SREF 7.8800 S0. IN
iTUDIES T1O1s5 -1.500 75.000 0.000 0.000 LREr 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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.20

.16

.16

.14

.12

o

) .10

Z .06,_______ . _

LL. .06
LL

(-) .04

LLJ
C.)

o .02
LL

..J

f-. 02

-. 06

-. 08

-114 -12 -10 - 8 - 6 - 4 - 2

ANGLE OF A'
DATA SET SYMHC.L CC-oFIGURATIC4N DESCRIPTION

(C7I002) O MSFC TWT 544 LAUNCH VEHICLE STUDIES Tl-iS1
(871051) a MSFC TWT 544 LAUNCH VEHICLE STUDIES T1C1S5

TTACK. ALPHA. DEGREES
ORBINC PHIS Xs
-1.500 75.000 0.000
-1.500 75.000 O.000

ELEVTR REFERENCE INFORHATION

0.000 SREF 7.8800 s5. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM DIAMETER (PHIS = 75 DEGi)

-,. ,...... -Br ._ .|.1. ...-... ..... .......

2 4 6 8 10 14

ANGLE OF ATTACI
OATA SET SYHDCL CC.4FIGURATION DESCRIPTION

(C710U2) .SrFC TWT 544 LAUNCH VEHICLE STUDIES
(e7t1051) S3FC TWT 544 LAUNCH VEHICLE STUDIES

TIJOI1
TOI S5

K. ALPHA, C
COBINC PHIS

-1.500 75.000
-1.500 75.000

)EGREES
XS
0.000
0.000

ELEVTR REFERENCE INFrCRHATICO
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZNP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM DIAMETER (PHIS = 75 DEG)
.to
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ANGLI
DATA SET SYMBHOc C¢LIFIGURATICJO DESCRIPTION
(C71002) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(t71051) MSFC TWT 544 LAUNCH VEHICLE STUDOIES

E OF ATTACK.

T101 o -1
T10I155 -1

ALPHA. C
RBINC PHIS
l.500 75.000
.500 75.000

DEGREES
xS

0.000

ELEVTR REFERENCE INFCHMATION
0.000 SREF 7.8800 68. IN
0.000 LREF 2.0260 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZNR P 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97
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a-- .08

LO

U- .06

LL
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LJ

-. 0 
LL -8 6

-J
< .00

XtESC A A A A<
U -.02

(n

- .04

- .08

-- 14 -12 -10 -8 -6 -

ANGL
DATA SET SYHCO.L CCWFIGURfATIC4J DESCRIPTICi

(C70ioo) Q HSFC TWT 544 LAUNCH VEHICLE STUDIES
(C7105)l HSFC TWT 544 LAUNCH VEHICLE STUDIES

4 - 2 0 2

E OF AITACK. ALPHA. DE
OCRBINC PHIS

7TOi S1 -1.500 75.000
T1Oi1SS -1.500 75.000

4

:-GREES
XS ELEVTR REFERENCE INFORMATIO0

0.000 0.000 SREF 7.8800 SQ. IN
0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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0.6

z

0-
Z

LL.
LL

0

tJ

LO
u

,C

Z
z

0.5

0.4

0.3

0.2

0.1

O.0

-0.1

-0.2

-0.3

-0.4

-0.5

-0.6

-0.9

-1.0-1.o

*-,l .6 .7 .6 .5 .4

PITCI
OATA SET SyHCoL CC4FIGURATIrC. DESCRIPTIrC4

(C710LU) 2 M5FC TWT 544 LAUNCH VEHICLE 57UDIES
(C7IOS51) MSFC TWT 544 LAUNCH VEHICLE STUDIES

.3 .2 .1 .0 -. 1

HING MOMENT COEFFICIENT, CLP
CT(BINC PHIS XS

TiOiS1 -1.500 75.000 0.000
T101ISS -1.500 75.000 0.000

-. 6

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

8REF 4.4600 IN.
XMRP 3.3600 IN.
YmRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM DIAMETER (PHIS = 75 DEG)
0, F? I [ I l rI , I I ,, I I I I I I I 

z
U

(_-I-
zW

LL
LL

Li

LJ

0z

0.Q

0.4

0.3

0.2

0.1

O.o

-0.1

-0.2

-0.3

-0.4

-0.5

-0. 

-0.8

-0.9

-1.0

-1 .

.8 .6 .5 .4

OATA SET SYMCc. CcONFIGURATICN DESCRIPTION

(C71002) N MSFC TWT 544 LAUNCH VEHICLE S
(871051) HMFC TWT 544 LAUNCH VEHICLE S

PITCHING MOMENT COEFFICIENT. CLU
CQBINC PHIS XS

TUDIES TIlCISI -1.500 75.000 0.000
TUDIES T10155 -1 .500 75.000 o.000

-. 2 -. 3 -. 4 -. 5 -._

M
ELEVTR REFERENCE INFC-HNATICN

0.000 SREF 7.8800 S0. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20 PAGE 742



EFFECT OF SRM DIAMETER (PHIS = 75 DEG)
0..
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PITCHING
DATA SET 5YHBreL C'NFIGURATIrCN DESCRIPTIO44
IC71002) n MSFC TWT 544 LAUNCH VEHICLE STUDIES
(C71051I ) MSFC TIT 544 LAUNCH VEHICLE STUDIES

TiO1 S
Tl01S

.C .& .u -._ -._

MOMENT COEFFICIENT. CLM
CRD INC PHIS XS ELEV

St -1. 500 75 .000 0 000 0 .0
$5 -1 .500 75.000 :0.00 0.0:

VTR REFERE
30 SREF
00 LREF

BREF
XMRP
YHRP
ZHRP
SCALE

ENCE INFOR'MATION
7.8600 SQ. IN
2.0280 IN.
4.4600 IN.
3.3600 IN.
0.0000 IN.
0.2480 IN.
0.0040 SCALE

MACH 1.97
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EFFECT OF SRM DIAMETER (PHIS = 75 DEG)
o. ? , r l ., I I r f ' , '- I I' . , I i r I 

0.g
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0.3

O .E

0.1

0.0

-0,4

-0.4

-0.0

-0.7

-0.0

-0.9

-1 .1

-1 .2

OATA SCt S _MtA. CcFIGURATICJH DESCR[PTI[r4

C710o2 ) n MSFC TWT 544 LAUNCH VEHICLE S
7?t05st I MSFC TWT 544 LAUNCH VEHICLE S

PITCHING MOMENT COEFFICIENT. CLI
C4BINNC PHIS XS

TUDIES TiOlSt -I.5OO 75.000 0.000
TUODIES Tl155 -1.500 75.000 0.000

M
ELEVTR REFERENCE INFCORMAT*I' 
0.000 SREF 7.880Q 30. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
vMRP 0.0000 N.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96
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.I

.5

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET YMHCBr Ccr4FIGURATIrc OESCRIPTICON CRBINC PHIS XS ELEVTR REFERENCE INFrcMATICN

(C71DO5) R MSFC TWT 544 LAUNCH VEHICLE STUDIES T10151 -1.500 90.000 0.000 0.000 SREF 7.8800 So. IN

(071053) F MC TWT 544 LAUNCH VEHICLE STUDIES 7101S5 -1.500 90.000 0.000 0.000 LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP O.Oooo IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM DIAMETER (PHIS = 90 DEG)
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DATA sET SYMDOCL CtF'IGURATICN DESCRIPTICI

(C71005) HMSFC TWT 544 LAUNCH VEHICLE
071053) HMSFC TWT 544 LAUNCH VEHICLE

-4

ANGLE

STUDIES
STUDIES

- 2 0 2 4

OF ATTACK, ALPHA. DEGREES
C(RBINC PHIS XS

TIOls1 -1.500 90.000 0.000
T101S5 -1.500 90.000 0.000

ELEVTR REFERENCE INFOCMATION

0.000 SREF 7.8600 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
yHRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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ANGLE OF A
DATA SET SYMTOL CCONFIGURATION DESCRIPTION

(C71005) 1 HSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI
(e71053 M MSFC TWT 544 LAUNCH VEHICLE STUDIES TIO155

TTACK, ALPHA. DEGREES
CrBINC PHIS XS
-1.500 90.000 0.000
-1.500 90.000 0.000

ELEVTR REFERENCE INFORHATION
0.000 SREF 7.8800 Sq. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 : IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97 PAGE 747



EFFECT OF
..0 . I I I
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ANGL
DATA SET 5yMO4. CCNtFIGURATINC DESCRIPTItCN

(C7100 ) H5FC TWT 544 LAUNCH VEHICLE STUDIES
(B71053) ! HSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DE
CRBINC PHIS

T101 S -i . 00 90.000
T101 S5 -1.500 90.000

8 12 14

:GREES
XS ELEVTR REFERENCE INFORMATION
0.000 O.OO0 SREF 7.e800 SQ. IN
0.000 0.000 LREF 2.0280 IN.

nREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT
0.7 .- , 

0.O

0.4

0.t -

Z 0.2
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-0.68

-0.9

-1.0

-1.1

-1.2
14 -12 -10 - -8 6 -4 -

ANGLE OF A
OATA SET SYMOCc C-N*FIGURATICN OESCRIPTICON
(C71005) 2 MSFC TWT 544 LAUNCH VEHICLE STUDIES T71151
(B71053 HMSrC TWT 544 LAUNCH VEHICLE STUDIES TI01SS

L

t

CL

LL

IL

C
a

TTACK, ALPHA. DEGREES
CRBINC PHIS XS ELEVTR REFERENCE INFCOHMATION
-1.500 90.000 0.000 0.000 SREF 7.5800 QS. IN
-1.500 90.000 0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.OOO0 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .60 PAGE 749



DIAMETER (PHIS = 90 DEG)

0.1 

' -0. 

LL

0 -0.4 

O .

-0.5

(C71005) _ MSFC TWT 544 LAUNCH VEHICLE 5TUOIES

· 7I-0.5

-0.9

-1.1

-1.2

-14 -12 -10 - 8 - 6 -. 4

ANGL
DATA SET SYI~OOL CC'HFIGURATIT, DESCRIPTICN

(C71O0S) M MDFC TWT 544 LAUNCH VEHICLE STUDIES(B0lOSS) M..%FC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES

T101SI
TIl355

CRBINC PHIS XS ELEVTR REFERENCE INFOCMATION
-1.500 90.000 0.0 000 0.000 SREF 7.8800 SQ. IN
-1.500 90.000 0.000 0.000 LREF 2.0280 IN.

BREF 4.4800 IN.
XMRP 3.S600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480' IN.
SCALE 0.0040 SCALE

MACH 1.19 PAGE 750



ANGLE OF ATTACK. ALPHA. DEGREES
OAT7 SET SYMBC.. C¢JiFIGURATICHI DESCRIPTIN'"

(C71005 )' MSFC TWT 544 LAUNCH VEHICLE STUDIES TO7 SI
IPe71053) MHSFrC TWT 544 LAUNCH VEHICLE STUDIES TiO1s5

MACH

CRBINC PHIS XS ELEVTR REFERENCE INFOHMATICAJ
-1.500 90.000 0.000 0.000 SREF 7.8800 S. IN
-1.500 90.000 0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XNRP 3.3600 IN.
YmRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

1 97 PAGE 751
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ANGL
DATA SET SYC"..L CC.lFIGURATICJ DECSCRIPTICON

(C71005) HMSFC TWT 544 LAUNCH VEHICLE STUDIES
(171053) MHSC TWT 544 LAUNCH VEHICLE STUDIES

4 -2 0 2 4

E OF ATTACK, ALPHA. DEGREES
CRBINC PHIS XS

TIOISI -1.500 90.000 0.000
T101 55 -1.500 90.000 0.000

ELEVTR REFERENCE INtFrX4MATIr*4
0.000 SREF 7.8800 80. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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LL

LL
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L1A
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.s0
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ANGL
DATA SET SYMC0.'- - CC.4FIGURATr:IC DESCRIPTIC44

IC?7SOO5) ; MSFC TWT 544 LAUNCH VEHICLE STUDIES
(8e7053) M6HFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK, ALPHA. DEGREES
ORBINC PHIS xs

TO11 SI -1 .500 90.000 0.000
T101SS5 -1.500 90.000 0.000

ELEVTR REFERENCE INFORMATION

0.000 SREF 7.8800 S0. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XNRP 3.3600 IN.
YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM DIAMETER (PHIS = 90 DEG)

_10 - 8 - 6
i

- 4 - 2
I
0 2

ANGL
DATA SET SYML;C.L CctJFIGURATION DESCRIPTICtJ
(C71005! Q] M5FC TWT 544 LAUNCH VEHICLE STUDIES
(871053) HrFC TWT 544 LAU'NCH VEHICLE STUDIES

E OF ATTACK.
OR

TlOCSI -1
T101O5 -1

ALPHA. DEGREES
RBINC PHIS
.500 90.000
.500 90.000

XS ELEVTR REFERENCE INFORHATION
0.000 0.000 SREF 7.8800 SQ. IN
0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.DOO IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 754

.0w

.45

.45

.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~·JJ' _ __ -I'JJ-

j _ ._' ,

__..... _ _

_. . . _. _ . . ....

. _ _ __ _ _~~~~~~~~~~~~~~~~

U

z
LO

U
C.

LL

IL

-I

X
·gC

.40

.35

.30

.25

.20

.15

.10

.03

.00 4 e 0 8 10 12 14A

MACHI 1.19



.I5

.50

.45

.40

.35

.30

.25

.20

.15

.10

.05
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ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMBOL Cr-4FICURATIC-N DESCRIPTION C.BINC PHIS XS ELEVTR REFERENCE INFORMATION

(C71005) n MSFC TWT 544 LAUNCH VEHICLE STUDIES T1OISI -1.500 90.000 0.000 0.000 SREF 7.8800 O. IN
(B71053) HSFC TWT 544 LAUNCH VEHICLE STUDIES TIOIs5 -1.500 90.000 0.000 0.000 LREI 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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ANGL
DATA SET SYMDCXL CONFIGURATION DESCRIPTION
(CY7005) O HSFC TWT 544 LAUNCH VEHICLE STUDIES
(7B1053) LI MSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
ORB INC PHIS XS

TIO1SI -1.500 90.000 0.000
T10i155 - .500 90.000 0.000

MACH

ELEVTR REFERENCE INFCRNATICN
0.000 SREF 7.6800 S0. IN
0.000 LREF 2.0260 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 7564.96

'I0,



EFFECT OF SRM DIAMETER (PHIS = 90 DEG)

-10 - 6 - 4
I
0 2

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CcJNFIGURiATICN DESCRIPTI'-

C710051) Q MHSC TWT 544 LAUNCH VEHICLE STUDIES
(871053) HSFC TWT 544 LAUNCH VEHICLE STUDIES

T1OI SI
T1 01 S

CRBINC PHIS
-1.500 90.000
-1.500 90.000

XS ELEVTR REFERENCE INFOR.MATI4ON
0.000 0.000 SREF T.8800 SQ. IN
0.000 0.000 LREF 2.0280 IN.

BREt 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2460 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM DIAMETER (PHIS = 90 DEG)
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ANGL
DATA SET SYMC4.. CONFIGURATION DESCRIPTION

(C71005) P SsFC TWT 544 LAUNCH VEHICLE STUDIES
(8t10551) SFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK.
Cfi

TIOISI -1
TI. OlSS -1; Tt~tS5 -t

ALPHA, C
RBINC PHIS
.500 90.000
.500 90.000

)EGREES
XS ELEVTR REFERENCE INFr'RMATI'C4
0.000 0.000 SREF ?.8800 SO. IN

0.000 0.000 LREF Z.O280 IN.
BREF 4.4600 IN.
XMRP 3.3S600 N.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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ANGL
DATA SET 5 YMH4OL CCJNFICURATION DESCRIPTION
(C710OS} n MSrC TWT 544 LAUNCH VEHICLE STUDIES
¢(71J053) IH MSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK,
CR

T1151 S -1
T%01S5 -1

ALPHA. [
RBINC PHIS
.500 90.000
.500 90.000

)EGREES
XS
o.ooo
0.000

MACH

ELEVTR REFERENCE INFCi(RATICt
0.000 SREF 7.8800 so. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM DIAMETER (PHIS - 90 DEG)
.40

.JS

.20

.15

.10

.05

.00-
-14 -12 -tO a - 6 -

ANGLE
DATA SET SYMB'yJ Cc¢rFIGURAT[1cN DESCRIPTICI4
(C71005) SFC TWT 544 LAUNCH VEHICLE STUDIES
(871033) 1 MSFC TWT 544 LAUNCH VEHICLE STUDIES

- 2 0 2 4

OF ATTACK. ALPHA. DEGREES
CRBINC PHIS XS

TIO1 SI -1.500 90.000 0.000
To01S5 -1.500 90.000 0.000

6 8 10 12 14

ELEVTR REFERENCE IINFORHA IC4,I
0.000 SREF 7.8800 sQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XmRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96
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z
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Li
LL.
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m

LAI .08

LL

O
C) .04

0 .02

L -. 02

-. 04

-. o06

- .o08

-14 -12 -10 - s - S - 4 - 2

ANGLE Of A
DATA SET SYMDOL CCNAFICURATICN DESCRIPTIeCJ
IC71005) Q MSFC TWT 544 LAUNCH VEHICLE STUDIES TlOlsI
(071053) L MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOS5

TTACK. ALPHA. DEGREES
CRBINC PHIS XS ELEVTR REFERENCE INFCONMATION
-1.500 90.000 0.000 0.000 SREF 7.8800 SQ. IN
-1.500 90.00D 0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XNRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .60 PAGE 761



ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMrOL CCNFIGURATION DESCRIPTIONI CRBINC PHIS XS
(C71t0Io S MSFC TWT 544 LAUNCH VEHICLE STUDIES TlOISI -1.500 90.000 0.000
(871053 N MSFC TWT 544 LAUNCH VEHICLE STUDIES T10IS5 -1.500 90.000 0.000

MACH 1.19

ELEVTR REFERENCE INFORHATION
0.000 SREF 7.8800 S0. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XmRP 3.S600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM DIAMETER (PHIS = 90 DEG)
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ANGLI
DATA SET SYMBOA- CPIC[GURATtCON OESCRtPT[ICr

(C71005) MHSFC TWT 544 LAUN4CH VEHICLE STUDIES
(871053) MSFC TWT 544 LAUNCH VEHICLE STUDIES

4 - 2

E OF ATTACI

T1OI si
TOIS55

0 2 4

K. ALPHA. OEGREES
ORB INC PHIS XS
-1.500 90.000 0.000
-1.500 90.000 0.000

6 8 10 12 14

ELEVTR REFERENCE INFCRMATICON
0.000 SREF 7.8800 SQ. IN
O.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97
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J .10
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LL .06
LL

Li .04

LiJ
CL

LJ -.02.

m
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-. 08o .

14 -2 -10 - -4

ANGL
OATA SET SYMCOL CONFICURATION DESCRIPTIC-4

.C71005J, R MSFC TWT 544 LAUNCH VEHICLE STUDIES
.871053) n mSrC TWT 544 LAUN4CH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
CRBINC PHIS XS

TlO1 St -1 .500 90.000 0 .000
TIOJSS -1.500 90.000 0.000

ELEVTR REFERENCE INFrCRMATION

0.000 sREF 7.8800 80. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96 PAGE 764
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DATA SET SYHOC OL CONFIGURATICON DESCRIPTION

C71005) MHSFC TWT 544 LAUNCH VEHICLE STUDIES
(07105S) MSFC TWT 544 LAUNCH VEHICLE STUDIES TlO I

REFERENCE INFOrMATIC44
SREF 7.8800 $0. IN
LREF Z.0260 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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.2 .1 .U -. & -. e

MOMENT COEFFICIENT. CLM
CRBINC PHIS XS ELEVTR

$S -1. 500 90.000 0.000 0.000
S5 -1. 500 90.000 0.000 0.000

0,7?
EFFECT OF SRM DIAMETER (PHIS = 90 DEG)

O.4

0,5

0.4

LL
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LlL)

W
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<:
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0.2

0.I

0.0

-0o1
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-0.4

-0.5

-0 ,6

-0.7

-06,8

-0.9

-t 1.0

-t ,1

.- i 9 .8 .7 .6 .5 .4 .3
PITCHING

MACH .60
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EFFECT OF SRM DIAMETER (PHIS = 90 DEG)
0.? F ,i 1 .. .. .r .. .TI .. , r· f . , ri

0.6

0.6

0,4
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0.2

0.1

0.0

-0.1

-0.2

-0.3

-0.4

-0.5

-0 .

-0,7-o.e

-0.8

-o .a

-0.9

-1.1
-1.2

-l .0
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DATA SET SYMO'CL CO'4FIGURATION DESCRIPTICrN
(CIOU005) MSFC TWT 544 LAUNCH VEHICLE
¢071053) MSFC TWT 544 LAUNCH VEHICLE

I
.4 .3 .2 .1 .0 -.1 -. 2

PITCHING MOMENT COEFFICIENT. CLM
CRB INC PHIS XS ELEVTiR

STUDIES TIOtS1 -1.500 90.000 0.000 0.000
STUDIES TIt S5 -1.500 90.000 0.000 0.000

-. 3

REFERENCE INF-CMATIC.N
SREF 7.8800 SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1. 19
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0.40._ - _._.._ _.

0.3

0.2
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0.1
Lc)

. -0.2 .. __.
LL
LL
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.d -0. 3 ... --0. 
. -0.
LJ

-0.0 -

-1.2

-o .4 .3 .2 .1 .0 .1 -. 2 -. 3 -. 4 .. 5 -. 6

XMRP 3.3600 IN.

SCALE 0.0040 SCALE
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o.g

0.4
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z
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I-Z

e-
LL

crLL

U

LL

0-

Z

0.1

0.0

-0.1

-0.2

-0.3

-0.4

-0.5

-0.6

OATA SET SYMCOL CruJFIGURATICN DESCRIPTION

(C7TIUUS MSFC TWT 544 LAUNCH VEHICLE S
(C71053) 5 MsFC TWT 544 LAUNCH VEHICLE S

PITCHING MOMENT COEFFICIEN
ORBINC PHIS

iTUDIES T101S1 -1.500 90.000
TUDI ES T01 S5 -1.500 90.000

IT. CLM
XS ELEVTR REFERENCE INFC4MATIC¢

0.000 0.000 SREF ?.8800 SQ. IN
0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96
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OF SRM DIAMETER (PHIS =

_J .4

U

LL

._

-. 6

ANGLI

(C7Z 000 MrC TWT 544 AUNCH VEHICLE STUDIES

C TWT -.

-. -

-. " - 10 -4

ANGL
DATA SET SYHUCiL Cc'.tFIGURATIC."I DESCRIPTI"N

¢C71000) M MFC TWT 544 LAUNCH VEHICLE STUDIES
(B71054) MSFC TWT 544 LAUNCH VEHICLE STUDIES

MACH

E OF ATTACK, ALPHA. DEGREES
C.RBINC PHIS XS

TIlOlSI -1.500 135.000 0.000
T101S5 -1.500 135.000 0.000

.61

ELEVTR REFERENCE tNFORHATION

0.000 SREF 7.8800 SQ. IN
O.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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.6

.$

.4

.2

.1

.0

-. 1

-. 3

-. 4

-. 5

-14

ANGLE OF ATTACK. ALPHA. DEGREES
DATA C.T SYMHOL CCJFIGURATICN DESCRIPTION .RBINC PHIS XS

(C710t8 ) NMSFC TWT 544 LAUNCH VEHICLE STUDIES TOISI -1.500 135.000 0.000
t(71054) HSFC TWT 544 LAUNCH VEHICLE STUDIES TIOIS5 -1.500 135.000 0.000

MACH 1.20

ELEVTR REFERENCE INFCO,.RHATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM DIAMETER (PHIS = 135 DEG)
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SyHMD'L CONFIGURATION DESCRIPTION

(C71008) MSFC TWT 544 LAUNCH VEHICLE STUDIES
le71054) 12 HsFc TWT 544 LAUNCH VEHICLE STUDIES

TI 0151
Ti 01 55

CORBINC PHIS

-1.500 135.000
-1.500 135.000

XS
0.000
.DooO

ELEVTR REFERENCE INFORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREP 4.4600 IN.
XHRP 3.3600 IN.
¥HRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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ANGLI
DATA SET SYMOC.L CONFIGURATI/N DESCRilPTICN

(C?1000) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(071054) MSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
CRBINC PHIS XS

TiC01SI -1.500 135.000 0.000
T0I1CS -1.500 135.000 0.000

ELEVTR REFERENCE INFORMATION

0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96 PAGE 772



EFFECT OF SRM DIAMETER (PHIS = 135 DEG)
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DATA SET SYMOCCL CrCAFIGURATION DESCRIPTICJ
(C710O1 Q) MSFC TWT 544 LAUNCH VEHICLE S
(871054) S MsFC TWT 544 LAUNCH VEHICLE S

4 - 2 0 2

ANGLE OF ATTACK. ALPHA. [
ORBINC PHIS

TUDI ES TIOiSI -1.500 135.000
TUOIES T10 S5 -1.500 135.000

4

)EGREES

0.000
0.000

6 · 10 14

ELEVTR REFERENCE INFcRHMATION
0.000 SREF 7.8800 So. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .61
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EFFECT
0.7 , I'
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ANGLI
DATA SET SYMDCrC CONYFIGURATION DESCRIPTICNI
CT1006I) Q .FC TWT 544 LAUNCH VEHICLE STUDIES

(6 }1054) MSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA, DEGREES
COBINC PHIS XS

Tl01lSI -1.o500 135.000 0.000
TIOISS -1.500 135.000 0.000

ELEVTR REFERENCE INFORNATION
0.000 SREF 7.8800 SQO. IN
0.000 LREF 2.0280 IN.

SREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20
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Li
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z

0.6

0.5

0.Z
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-0.9
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DATA SET SYHMUCo CONFIGURATIC%% DESCRIPTION

(C71008) n MSFC TWT 544 LAUNCH VEHICLE S
(871054) MSFC TWT 544 LAUNCH VEHICLE S

-4 -2 0 2 4

ANGLE OF ATTACK. ALPHA. DEGREES
CABSNC PHIS XS

TUDIES To01SI -1.500 135.000 0.000
TUDIES T10155 -1.500 135.000 0.000

ELEVTR REFERENCE INFCHMATICA
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM DIAMETER [PHIS = 135 DEG)
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ANGL
DATA SET SYMOCOL CCJNFtGURATII4 DESCRIPTIC*N
(Ct;00 ) n NSFC TWT 544 LAUNCH VEHICLE STUDIES
(t71054) MsFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
C.eBINC PHIS XS

TIc101S -1.500 135.000 0.000
T1il1S5 -1.500 135.000 0.000

ELEVTR REFERENCE INFCIRATI'-
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XNRP 3.3600 IN.
YMHRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4. 96
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EFFECT OF SRM DIAMETER (PHIS = 135 DEG)
. 61
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ANGLE
DATA SET SyMHC0L CONFIGURATICA4 DESCRIPTICA4

(C71OOO) N MSFC TWT 544 LAUNCH VEHICLE STUDOIES
071D354 ) NSFC TWT 544 LAUNCH VEHICLE STUDIES

- 2 0 2 4

OF ATTACK, ALPHA, DEGREES
ORBINC PHIS XS

TIO1SI -1.500 135.000 0.000
TlIrSS -1.500 135.000 0.000

6 8 10 12 14

ELtVTR REFERENCE INFORMATION
0.000 SREF ?.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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ANGLE OF ATTACI
DATA SET 5yNHeC. CCNFIGURATIC~I OESCRIPTIC*N

(CT1008) HMFC TWT 544 LAUNCH VEHICLE STUDIES
(871054) HSFC TWT 544 LAUNCH VEHICLE STUDIES

TI JISI
TIOISS5

K, ALPHA. C
CABINC PHIS
-1.500 135.000
-1.500 135.000

)EGREES
XS

0.000o:ooo

ELEVTR REFERENCE INFC4AATIC[4
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP $3.300 IN.
YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM DIAMETER (PHIS = 135 DEG)
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ANGL
OAIA SET SYMBNA crMNFIGURATIcr DESCRIPTION

(C71008) J MSFC TWT 544 LAUNCH VEHICLE STUDIES
(B71054) HSFC TWT 544 LAUNCH VEHICLE STUDIES

4 - 2 0

E OF ATTACK,
r'E

T1C01S5 -I; T it ilSS - 1

2

ALPHA.
BINC PHIS
.500 135.00
.500 135.00

4 6 10 l2 14

DEGREES
XS ELEVTR REFERENCE INFCORMATION

0 0.000 0.000 SREF 7.8800 SQ. IN
0 0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

M6CH 1.97
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EFFECT OF SRM DIAMETER (PHIS : 135
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ANGLI
DATA SET SYMECIL CCNFIGURATION DESCRIPTICN

(C71008) Q MSFC TWT 544 LAUNCH VEHICLE STUDIES
(P71054) MSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
CRBINC PHIS XS ELEVTR REFERENCE INFRHMATION

TIOISi -1.500 135.000 0.000 0.000 SREF 7.8800 SQ. IN
TIOIS5 -1.500 135.000 0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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.20

.15

.10o

SRM DIAMETER (PHIS = 135 DEG)

-0014 -12 -10 - 8 - 6 -

ANGL
DATA SET SYMOr' CCNFIGURATIOCN DESCRIPTICN

(C71008) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(071054) HSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
ORBINC PHIS XS

TiOl1Si -1.500 135.000 0.000
TI01SS -1.500 135.000 0.000

ELEVTR REFERENCE INFORMATION
0.000 SREF ¥.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM DIAMETER (PHIS = 135 DEG)
.40 , , I I I I I I I . I I ! I I *- * , I I I I I I r-

.83

.25

.20

.15

.10

.05 ... 

-14 -12 -10 - 8 - - 4 - 2

ANGLE OF A
OATA SET SYMCOCL CcOJFIGURATION OESCRIPTICM

CIOOOI Q HSFC TWT 544 LAUNCH VEHICLE STUDIES TIO2S1
(C 7 1054) MSFC TWT 544 LAUNCH VEHICLE STUDIES T1OiS5

TTACK, ALPHA. DEGREES
CRBINC PHIS XS ELEVTR REFERENCE INFMORMATION

-1.500 135.000 0.000 0.000 SREF 7.8800 SQ. IN
-1.500 135.000 0.000 0.000 LREF 2.0280 IN.

BREF* 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM DIAMETER (PHIS = 135 DEG)
.40

.i5

.20

.15

.10

.05

.00 o4
-14 -12

..- ._._~______ _._ _._ 

-10 - 6 -4 -2

ANGLE OF ATTACt
DATA SET SYMNO"/ C-CJFIGURATICN DESCRIPTION
(C71008 ) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(871054) MSFC TWT 544 LAUNCH VEHICLE STUDIES

TI 1 SI
T1015

0 2

K. ALPHA. C
CIRBINC PHIS
-1.500 135.000
-1.500 135.000

4

DEGREES
XS
0.oo000

.o000

6 t t10 12 14

ELEVTR REFERENCE INFCMAT ION
0.000 SREF T.8600 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM DIAMETER (PHIS = 135 DEG)
.40 , I I I I I I I I I . . . I . . .

3o $0

LL-
z
LL

.05 _
.20

X00J .. 0

CL

LLU-

Ct .10C)

LL-

.05

.00 --
-14 -12 -10 - 8 - 6 - 4

ANGLE OF A
DATA SET SYNHCl C-,NFIGURATIC ODESCRIPTICN
(C71000) NSFC TWT 544 LAUNCH VEHICLE STUDIES TIOSIt
(0710541 I MSFC TW1T 544 LAUNCH VEHICLE STUDIES T10155

TTACK. ALPHA, DEGREES
CRBINC PHIS XS ELEVTR REFERENCE INFORMATION

-1.500 135.000 0.000 0.000 SREF 7.8800 SQ. IN
-1.500 135.000 0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96 PAGE 784
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-. 08

OF SRM DIAMETER (PHIS = 135 DEG)

OATA SET SYMDCJL C/tJFICRURATI.N DESCRIPTI

(CO71o00) MNSFC TWT 544 LAUNCH VEHIC
(071054 ) 2 MSrC TWT 544 LAUNCH VEHIC

- 6 -4 -2 0 2 4

ANGLE OF ATTACK. ALPHA. DEGREES
[IrN CRBINC PHIS XS

CLE STUDIES TIO2S1 -1.500 135.000 0.000
CLE STUDIES TIOs5 -1.500 135.000 0.000

ELEVTR REFERENCE tNFORMATICJN
0.000 SREF 7.8800 sa. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
Z2RP 0.2480 IN.
SCALE 0.0040 SCALE
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ANGL
DATA SET SYHnC'L C,.JFIGURATIr'.N DESCRIPTIONI

(C71008) HNSFC TWT 544 LAUNCH VEHICLE STUDIES
(B71054) HSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK.
CREi

TiOliSi -1
T101SOI -1i tOIris _1 

ALPHA. [
BINC PHIS
.500 135.000
.500 135.000

DEGREES
xs
0.000
0.000

ELEVTR REFERENCE INFORHATION
0.000 SREF 7.8800 S0. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
Z2RP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 7861.20
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.00
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m
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ANGL
ODATA SET SyMOL CCNFICURATIC'/ 4 DESCRIPTION

(C710U0) n MSFC TWT 544 LAUNCH VEHICLE STUDIES
(B71054) MSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA, DEGREES
cRBII4C PHIS XS

T101S1 -1.500 135.000 0.000
TI0155 -1.500 135.000 0.000

ELEVTR REFERENCE ItJFCrMATllUr

0.000 SREF 7.S800 SQ. IN
0.000 LREF 2.0280 It,.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97 PAGE 787
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ANGLI
DATA SET SYMDCL. CC4tFIGURATICO DESCRIPTION

(C71008) n MSFC TWT 544 LAUNCH VEHICLE STUDIES
(Be71054 MSFC TWT 544 LAUNCH VEHICLE STUDIES

4 - 2 0

E OF ATTACK.
Cri

T101Si -1
TiC'1SS -1

2

ALPHA, [
BINC PHIS
l.500 135.000
.500 135.000

4

DEGREES
xs
0.000

0.000

6 t

I LIUI ur %1 UIIUIL lLII, ~, Irlia -- |I,1 UCUJ
_, ,_ .- . -.- . .I . . . .· . . ." .i ! . . . . . . t .! w '- i -'1 . .i i i

.~~ _ ....

i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
__ _ ._.
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. ___ ._ 1- --. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~=

.w _ .

ELEVTR REFERENCE INFCX'HA1TIOt
0.000 SREF 7.8800 80. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM DIAMETER (PHIS = 135 DEG)

.~~~~~~~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .,u,/_ 

_ .j -e

,a .8. .6 _$. ; 2.to -. __ -. . ..i~~~~ ____.

PITCHING MOMENT COEFFICIENT. CLM
DATA SET SYMOCL. Cc4FIGURATIeC' OESCRIPT1CC1

cC7lOD8) R M.FCC tWT 544 LAUNCH VEHICLE STUDIES
(B71054) HSFC TWT 544 LAUNCH VEHICLE STUDIES

T101SI
TOI, S5

CORBINC PHIS

-1.500 135.000
-1.500 135.000

XS ELEVTR REFERENCE INFCRi4ATICOt

0.000 0.000 SREr 7.8800 SQ. IN
0.000 0.000 LREP 2.0280 IN.

BREP 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM DIAMETER (PHIS = 135 DEG)
0.?

0..

0.4

0.3

0.2

0.1

0.0

-0.1

-0.2

-0.3

-0.4

-0.5

-0.7

-0.8

-1.0

- .1

-1.z

PITCHING
DATA SET SYMBO'L CcNFIGURATICN DESCRIPTICN

(C71008) Q HSFC TWT 544 LAUNCH VEHICLE STUDIES
(871054) HSFC TWT 544 LAUNCH VEHICLE STUDIES

T101 
71011

.C .1 .u -. 1 - X

MOMENT COEFFICIENT. CLM
ORBINC PHiS Xs ELEVTR

S1 -1.500 135.000 0.000 0.000
S5 -1.500 135.000 0.000 0.000

REFERENCE INFV-HNATICN
SREF 7.8800 SC. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM DIAMETER (PHIS = 135 DFG)
. TTT = = T T T T ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1-'T-1'~

_ ___l' A

'9 .8 ?.5 .4 1 .= - -.4 -. -

OATA SET SYMOOL COCNFIGURATION DESCRIPTICM

(C7100e8) MSFC TWT 544 LAUNCH VEHICLE
{B71054) HSFC TWT 544 LAUNCH VEHICLE

PITCHING MOMENT COEFFICIENT, CLM
CRBINC PHIS XS ELEVTR

STUDIES 7101S1 -1.500 135.000 0.000 0.000
STUDIES T10155 -1.500 135.000 0.000 D.OD0

REFERENCE INF4RMATICtN
SREF 7.8800 . S0. IN
LREF 2.0280 IN.
BREF 4.4600: IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM DIAMETER (PHIS = 135 DEG)
0.7
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PITCHING MOMEN1
DATA SET SYMHCL CONFIGURATICON DESCRIPTIN4

(C71000) Q MSFC TWT 544 LAUNCH VEHICLE STUDIES
(171054) NSFC TWT 544 LAUNCH VEHICLE STUDIES

T101 S1
T101 SS

T COEFFICIENT. CLM
CRBINC PHIS XS ELEVTR
-1.500 135.000 0.000 0.000
-1.500 135.000 0.000 0.000

REFERENCE INFM~NATlIc4
SREF 7.8800 So. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2460 IN.
SCALE 0.0040 SCALE
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SIDE
DATA SET SYMCOOL C'44FICURATI4.d DESCRIPTION
¢C71010) n NSFC TWT 544 LAUNCH VEHICLE STUDIES
(A7105z21 MHSFC TWt 544 LAUNCH VEHICLE STUDIES

4 G 6

SLIP ANGLE. BETA. DEGREES
CR, INC PHIS Xs

TIOISI -1.500 75.000 0.000
T10IS5 -1.500 75.000 0.000

ELEVTR iEFERENCE INFlr.MAT[ON

0.000 SREF 7.8800 5s. IN
0.000 LREF 2.0280 IN.

BREF 4,4600 IN.
XHRP 3.3600 IN.
YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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SIDE
DATA SET SYMO'-l CCt.FIGURATIC.N DESCRIPTION

(C710]0) HSFC TWT 544 LAUNCH VEHICLE STUDIES
CA?1052) HSFC TT 544 LAUNCH VEHICLE STUDIES

SLIP ANGLE. BETA. DEG
CRBINC PHIS

TiOlr S -1. 500 75.000
TIt01S5 -1.500 75.000

3REES
XS ELEVTR REFERENCE INFCRCHMATIMI
0.000 0.000 stREr 7.8800 SQ. Itr
0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.

MIRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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(PHIS = 75 DEG)
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SIDE
DATA SET SYMEOL CcJFrIGURATION DESCRIPTICN

(C70oo) MSFcC TWT 544 LAUNCH VEHICLE STUDIES
(A?105 2 ) LI MSFC TWT 544 LAU/NCH VEHICLE STUDIES

6

SLIP ANGLE, BETA. DEGREES

TI 01 Si
Ti01 SS

ORBINC PHIS

-1.500 75.000
-1.500 75.000

XS ELEVTR REFEreNCE INFrXMATlKJN
0.000 0.000 SREF 7.8800 S0. IN
0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 5.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT
.10 r-.- .
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SIDE
DATA SET SYMBCOL CCJ4PFIURATION DESCRIPTION
(C710t1 ) HMSfC TWT 544 LAUNCH VEHICLE STUDIES
¢(A7152) a MHSrFC tWT 544 LAUNCH VEHICLE STUDIES

SLIP ANGLE. BETA. DEGREES
(CRBINC PHIS XS

TLOlS1 -1.S00 75.000 0.000
TtO1 SS -1.500 75.000 0.000

ELEVTR REFERENCE tNf'ORMHAT l
0.000 SREF 7.8800 $S. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.1600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM DIAMETER (PHIS = 75 DEG)

ii~~ I

I . -~.. . .. . . . . . ., ..
-12 -10 - 8 - 6 -4

SIDE SLIP ANGLE. BETA. DEGREES

DATA SET SYMBOL CC"NFIGURlATICN ODESCRIPTION

(C71010) N MSFC TWT 544 LAUNCH VEHICLE STUDIES
(A71052 ) MSFC TWT 544 LAUNCH VEHICLE STUDIES

TIC,1SI
T101 5

IRBINC PHIS

-1.500 75.000
-1.500 5t.000

XS ELEVTR REFERENCE INFrXHMAT1I.N
0.000 0.000 SREF 7.8800 SQ. IN
0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2460 IN.
SCALE 0.0040 SCALE
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SIDE
DATA SET SYMBOL C'flFIGURATI'CJ DESCRIPTICON

(C71010) R MSrC TWT 544 LAUNCH VEHICLE STUDIES
¢A71052) I MsF TWT 544 LAUNCH VEHICLE STUDIES

SLIP ANGLE, BETA. DEGREES
CRBINC PHIS XS

TlrjlS -1 .500 75.000 0.000
T101S5 -1.500 75.000 0.000

ELEVTR REFERENCE INF4X~MATION
0.000 SrEr 7.8a00 5o. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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SIDE
DATA SET SyHOCL CCAIFIGURATION DESCRIPTION
¢C71010) HSFC TWT 544 LAUNCH VEHICLE STUDIES
(A7IO52I) MSFC TWT 544 LAUNCH VEHICLE STUDIES

4 6

SLIP ANGLE, BETA. DEGREES
CRiBINC PHIS XS

TIOlSI -1 .500 75.000 0.000
T101SS -1 .SOD 75.000 0.000

ELEVTR REFERENCE trNFCrEHATIN
0.000 SREF 7.8800 SQ. ItN
0.000 LREF 2.0280 If(.

BREF 4.4600 IlN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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SIDE SLIP ANGLE. BETA. DEGREES
OATA SET SYHCO4 CC.NFIGURATICKO DESCRIPTIcJI CRBINC PHIS XS ELEVTR REFERENCE INFr4MHATIONJ

(C710101) HSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI -1.500 75.000 0.000 0.000 SREF 7.8800 SO. IN

¢A71052) L HSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISS -1.500 75.000 0.000 0.000 LREF 2.0280 IN
OREF 4.4600 IN.
XHRP 3.3600 IN.
YmIRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM DIAMETER [PHIS = 75 DEG)
.t I i , i i i i i i i i i i i i .i i

DATA SET SYMBOL CCRtFIGURATI..C DESCRIPTION

C71010) n MSFC TWIT 544 LAUNCH VEHICLE S
(A71052) HMSFC TWT 544 LAUNCH VEHICLE S

SIDE SLIP ANGLE

STUDIES TIOlSi
STUDIES T101S5

E. BETA. DEGREES
CRBINC PHIS XS ELEVTR REFERENCE INFrMHATI'lNt

-1.500 75.000 0.000 0.000 SREF 7.8800 so. IN
-1.500 75.000 0.000 0.000 LREF 2.0280 IN.

SREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2400 IN.
SCALE 0.0040 SCALE
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SIDE
DATA SET SYHMCA C~rNFIGURATION DESCRIPTIrON
(C71010) 2 MSFC TWT 544 LAUNCH VEHICLE STUDIES
(A71052) MSFC TWT 544 LAUNCH VEHICLE STUDIES

SLIP ANGLE. BETA. DEGREES
CRBINC PHIS XS

TIOI St -1.500 75.000 0 .000
TliOiSS -1.500 75.000 0.000

ELEVTR REFERiENCE INFCOR4AlT l
0.000 SREF 7.8800 50. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YHMP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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.'1
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.4

.a

.0

-._

-. 4

-. 5
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-.7 -14

DATA SET yMHDOL CCNFICURATtON DESCRIPTION
(C7010) MSC TWT 544 LAUNCH VEHICLE S
(A710$52 ) MSPC TWT 544 LAUNCH VEHICLE S

- 4 - Z 0 2 4 6 8 10 12 14

SIDE SLIP ANGLE. BETA. DEGREES
cOrBINC PHIS XS ELEVTR REFERENCE INFCJMATI ON

TUDIES TIOlSI -1.500 75.000 0.000 0.000 SREF 7.8800 50. IN
TUOIES TIOIS5 -1.500 75.000 0.000 0.000 LREF 2.0280 IN.

eREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM DIAMETER (PHIS = 75 DEG)
.r....i,. i ... i ... ... , ... ,.

_ .3

LL

O

LL

D

S-I

DATA SET SYMIBO'L COcNFIGURATICM DESCRIPTIC"

(C7I0101 MSFC TWT 544 LAUNCH VEHICLE STUDIES
CA?1052) 1 MHSF( TWT 544 LAUNCH VEHICLE STUDIES

SLIP ANGLE. BETA. DEGREES
CRBINC PHIS XS

T101 S1 -1.500 75.000 0.000
T1J1S5 -1.500 75.000 0.000

ELEVTR REFERENCE ItNFCX?4ATI0N~
0.000 SREF 7.8000 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM NOZZLE POSITION WITH ALTERNATE HO TANK
.8I

.,

-. 4

-. 5

6 4-14

1-1--___ ____ 1 ---- --- . rr T

-12 -tO
I

......... _____ ____ _ =====- 
-__ __.- __-----A

- 6
I

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMrOL CCNFICGURATION DESCRIPTICN PHIS GAMZ ELEVTR RUDDER

(C71047) MSFC TWT 544 LAUNCH VEHICLE STUDIES T501S1 75.000 0.000 0.000 0.000

(i710el) MSFC TWT 544 LAUNCH VEHICLE STUDIES T501st 75.000 30.000 0000 .000

I
a 10 12

REFERENCE INFrAHATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
8REF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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c-i

z
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U
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.3

-.4

'_,ot - 4 2

-3.

-. 5

-.-

-14 -12 -1o - 8 - G - 4 - 2

ANGLE OF A
DATA s$T '.t.",L CC4FIGURATICWH DESCRIPTIC,

(C?1047) MHS'C T'T 544 LAUNCH VEHICLE STUDIES T501SI
(871081) HSFC TT 544 LAUNCH VEHICLE STUDIES 750151

O Z 4 6 8 ZU is I.

TTACK, ALPHA. DEGREES
PHIS GAMZ ELEVTR RUDDER REFERENCE IPJFrAMA1Tt mA

75.000 0.000 0.000 0.000 SREF 7.8800 30. IN

75.000 30.000 0.000 0.000 LREF 2.0Z80 114.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20
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EFFECT OF SRM NOZZLE POSITION WITH ALTERNATE HO TANK
0.7

0.G

0.5

0.4

0.3

z
u

l-

z
w

.LL
w

w

CD
LL

-J

cr

z

0.2

0.1

0.0

-0o.

-0.2

-0.3

-0.4

-0.5

-0.6

-0.7

-0.6

-0.9

-1.0

-1.1

-1.2 L
14 -12 -10 - 8 -6 -4

ANGL
DATA SET SYMCOL CCONFIGURATIOJN DESCRIPTION
(C71047) MsFC TWT 544 LAUNCH VEHICLE STUDIES
(07 101) MSFC TWT 544 LAUNCH VEHICLE STUDIES

4 - 2

E OF ATTACI

T501 SI
7501 S1

I
0 2 4

K. ALPHA. DEGREES
PHIS GAMZ ELEVTR

75.000 0.000 0.000
75.000 30.000 0.000

6 8

RUDDER REFERENCE INrF¢cMA.TIJ

0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .60
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Z

U
0,1

uJ

L- 0

tS. -o ..
LL
LJ -o.-

<> -0.5

-_.

-0.0

-1.0

-14 -12 -10 - 8 - 6 - 4

ANGLI
DATA SET yI4O'L C".,.IGURATIC'. OESCRdPTIC.

(C71047) f HSFC TWT 544 LAUNCH VEHICLE STUDIES
(710811) HSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK, ALPHA. DEGREES
PHIS GAMZ ELEVTR

T501SO 75 000 0 000 0,000
T501S1 75.000 30.000 0.000

RUDDER REFERENCE IINrF4HATC'M"

0.000 SREF 7.8800 so. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 tN.
SCALE 0.0040 SCALE
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ANGLE
OATA SET YMCoLC C'JIFIGURATIC" ,4 OESCRI P TIr N

¢C7Z10 47 MSFC TWT 544 LAUNCH VEHICLE STUDIES
(B71081) H MSFC TWT 544 LAUNCH VEHICLE STUDIES

OF ATTACK, ALPHA. DEGREES
PHIS CAHZ ELEvTR

T501S5 75.000 0.000 0.000
T501 St 75.000 30.000 0.000

RUDDER
0.000
0.000

REFERENCE INFORMAT11I4
SREF 7.800o SO. IN
LREF 2.02S0 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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ANGL
DATA SET SYMcr', CCINFIGURATIGJN DESCRIPTION

(C71047) . MSFC TWT 544 LAUNCH VEHICLE STUDIES
(871081 } MSFC TWT 544 LAUNCH VEHICLE STUDIES

4 - C w

E OF ATTACK.
PH

Tso5ISS 75
TS015 S 75

ALPHA. C
HIS GAMZ
.000 0.000
.000 30.000

DEGREES
ELEVTR
0.000
0.000

RUDDER REFERENCE INFrxMATInCN

0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZnRP 0.2480 1N.
SCALE 0.0040 SCALE

PAGE 810

U

Z

U

LL
LA
W

U

C)

LL

-J

- V e I i a I-12 -1U - t

MACH I .20



` 30

Zz
LIJ

(J .25

LL
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ANGL
DATA SET SYMVrL CrcNFIGURATION DESCRIPTICNJ

(C71047) n MOSFC TWT 544 LAUNCH VEHICLE STUDIES
(071081) MSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES

T501 SI
T50151

PHIS GAMZ ELEVTR RUDDER REFERENCE INFrtC4ATIO44

75.000 0.000 0.000 0.000 SREF 7.8800 S0. IN
75.000 30.000 0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM NOZZLE POSITION WITH ALTERNATE HO TANK
· ! ! i -- i T ! i i ! i !"" ! · i ! ! i i · ! i ! i ! ! ! ! I ~ i- , i "i ! -- T n--

~~~~~ .

1 X:XLXLI~~~...

-12 -10 - 8 - 6 - 4 -2

ANGLE OF AJTACI
DATA SET SYMC.L_ Cc'-IFIGURATICA' DESCRIPTIC,

(C71047) MSFC TWLT 544 LAUNCH VEHICLE STUDIES
Iel7081) HSFC TWT 544 LAUNCH VEHICLE STUDIES

Ts1lSI
TSO SI

0 2 4 6

K. ALPHA. DEGREES
PHIS CGAZ ELEVTR RUDDER
75.000 0.000 0.000 0.000
75.000 30.000 0.000 0.000

8 10 14

REFERENCE IHNFCMAT114I

SREF 7.8800 S0. IN
LREF 2.0260 IN.
eBEF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20
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EFFECT OF SRM NOZZLE POSITION WITH ALTERNATE HO TANK
w -r7-- I0i 1 -r--r- tW- 11 11 TT 1T Tr¶ tVT 81 -I t- T i 1
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ANGLE
DOATA SET SYMC 'OL CCAJFIGURATIC'N DESCRIPTI * ,

(C71047) HMSFC TWT 544 LAUNCH VEHICLE STUDIES
(071081 ) HSFC TWT 544 LAUNCH VEHICLE STUDIES

OF ATTACK. ALPHA. [
PH!S GAI"Z

T5r01SI 75.000 0.000
T501 Si 75.000 30.000

DEGREES
ELEVTR
0.000
0.000

RUDDER
0.000
0.000

REFEIRENCE INTrtiHATICt
SREF 7.8800 SB. IN
LRFF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 iN.
SCALE 0.0040 SCALE
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ANGLE OF A
OATA SET SYMNB-. CC-rFIGURATtIC OESCRIPTICON

(C71047) C MSFC TWT 544 LAUNCH VEHICLE STUDIES T501S1
e710ol ) M MHSFC TWT 544 LAUNCH VEHICLE STUDIES TS01IS

TTACK. ALPHA, DE
PHIS GAHZ
75.000 0.000
75.000 30.000

-GREES
ELEVTR RUDDER REFERENCE INFOrRMATION'

0.000 0.000 SREF 7.8o00 so. IN
0 .D000 0.000 LREF 2.0260 N.

BREF 4.4600 IN.
XHRP 3.3600 IN.
'*HRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 814MACH 1.20



EFFECT OF SRM NOZZLF POSITIfIN WITH Al TFRNATF HOW TANK
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PITCHING
DATA SET SYMHDCL COtIFIGURATICN DESCRIPTIC-4

(C71047) n MSFC TWT 544 LAUNCH VEHICLE STUDIES
(T7102031, MSFC TWT 544 LAUNCH VEHICLE STUDIES

T501 S
T501 S

MOMENT COEFFICIENT. CLM
PHIS GAMZ ELEVTR RUDDER

51 75.000 0.000 0.000 0.000
$1 75.000 30.000 0.000 0.000

REFERENCE INFrO-MATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
2MRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM NOZZLE POSITION WITH ALTERNATE HO TANK
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DATA sET SYMCOL CcJOFIGURATI-4 OESCRIPTICN
(C7?04?) C MSFC TWT 544 LAUNCH VEHICLE
(C7100I ) HSFC TWT 544 LAUNCH VEHICLE

.4 .C 4 . .0 -- * -c.

PITCHING MOMENT COEFFICIENT. CLM
PHIS GAMZ ELEVTR RUDOER

STUDIES T501SS 75.000 0.000 0.000 0.000
STUDIES T5r01S 1 75.000 30.000 0.000 0.000

REFERENCE I NFrCRA r tION
SREF 7.80O SQ. ItN
LREF 2.0200 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM NOZZLE POSITION WITH ALTERNATE HO TANK
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m
U
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-. 10 i-14

4 6 e

DATA SET SyMCCOL Cc.NFIGURATIC DESCR[PTICON
(C72047) MHSFC TWT 544 LAUNCH VEHICLE STUDIES
(071081) MSFC TWT 544 LAUNCH VEHICLE STUDIES

T5151 Si
T5O1 Si

ALPHA
PHIS GAHZ ELEVTR RUDDER REFERENCE INrC¶CATI~J
75.000 0.000 0.000 0.000 SREF 7?,800 SQ. IN
75.000 30.000 0.000 O.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3,3600 IN.
YMRP O.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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.EFFECT OF SRM NOZZLE POS
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DATA 5SET SYMBDc. CCNFIGURATIc4 DESCRIPTICN

(C71047) n MSFC TWT 544 LAUNCH VEHICLE STUDIES
(Dt071001) MSFC TWT 544 LAUNCH VEHICLE STUDIES

ALPHA
PHIS GAMZ ELEVTR RUDDER

TSO5IS 75.000 0.000 0.000 0.000
T50SO1 75.000 30.000 0.000 0.000

REFERENCE INFC NATtIC*
SREF ?.0800 SQ. IN
LREF 2.0280 1N.
8REF 4.4600 IN.
XNRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM NOZZLE POSITION WITH ALTERNATE HO TANK
i . , ,! . . . . r , . . _ _ i; _ i _ ; i , _ . ; . . i. . . . . . . - * - ~ -T-? i

-12 -tO - a 6 -4 -2 2 4 6 10 12

SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMLC'L CrJFIGURATIrON DESCRIPTI'rN PHIS GAMZ ELEVTR
tD?1048 ) MSFC TWT 544 LAUNCH VEHICLE STUDIES T5O2S1 75.000 0.000 0.000
(ATI82) H MSFC TWT 544 LAUNCH VEHICLE STUDIES T501SI 75.000 30.000 0.000

RUDDER REFERENCE INF4RHMATIcN
0.000 SREF 7.8800 54. 1N
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 5.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .60O
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SIDE
DATA SET SYMHOD Cc4[4FIGURATICN DESCRIPTIC"*

(B71048) M HSFC TWT 544 LAUNCH VEHICLE STUDIES
(A71062 ) MSFC TWT 544 LAUNCH VEHICLE STUDIES

SLIP ANGLE. BETA. DEGREES
PHIS GAMZ ELEVTR

TSOISi 75.000 0.000 0.000
T51OiSI 75.000 30.00 0.000

RUDDER REFEREE1CE INFCA4ATI'CN
0.000 SREF 7.8500 SQ. I t
0.000 LREF 2.0200 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2400 IN.
SCALE 0.0040 SCALE
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DATA SET SMOOL CONFIGURAT[ CN ODESCRIPTION

1071048) 2 MSFC TWT 544 LAUNCH VEHICLE STUDIES
CA?710e2) MSFC TWT 544 LAUNCH VEHICLE STUDIES

-4 -2

SIDE SLIP ANGLE

T501Si
T50151

0 2

E. BETA. DE
PHIS GAMZ
75.000 0.000
75.000 30.000

4

:GREES
ELEVTR

0 .000
0.000

6 a o1
I

12
I

1 44

RUDDOOER REFERENCE INrFXMAATlIlN

0.000 SREF 7.8800 50. IN

0.000 LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YmRP 0.0000 IN.
ZHRP 0.2460 IN.
SCALE 0.0040 SCALE

MACH .60

EFFECT OF SRM NOZZLE POSITION WITH ALTERNATE HO TANK
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EFFECT OF SRM NOZZLE POSITION WITH ALTERNATE HO TANK
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OATA SET YMHDC.L CCrJFIGURATICO DESCRIPTI".
(871048) D MSFC TWT 544 LAUNCH VEHICLE S
(AI002) H MSFC TWT 544 LAUNCH VEHItCLE S

-4 -2 0

SIDE SLIP ANGLE. BE
PHIS

TUDIES tSO5SI 75.000
TUDIES T501s5 75.000

2 4

TA. DEGREES
GAHZ ELEVTR
0.000 0.000

30.000 0.000

6 8 s0

RUDDER REFERENCE INFC4RMATION
0.000 SREF 7.8800 SO. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20
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SIDE
DATA SET SYMCO'L CONJFIGURATIC*" DESCRIPTION
e71t048) M HSrC TWT 544 LAUNCH VEHICLE STUDIES

(A710O82) NSFC TWT 544 LAUNCH VEHICLE STUDIES

SLIP ANGLE. BETA. DEGREES
PHIS GANMZ ELEVTR

T501 s 75.000 0.000 0.000
T50151 75.000 30.000 0.000

RUDDER REFERENCE INFORMA7101
0.000 SREF ?.8800 so. IN
0.000 LREF 2.0280. IN.

BREF 4.4600 IN.
XHRP 3.3600. IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .60
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LL
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Ld

c-0
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LL
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EFFECT OF SRM NOZZLE POSITION WITH ALTERNATE HO TANK
.l. , , , . i . .i .. . .. I -. , I I ' I , I i a I I I · I I

.6

.4

.2

.1

.0

-. 1

-. 2

-. 5

-. 4 

-. 5 _

-. 6 - _

-14 -12 -10 - - 6 - 4

SIDE
OATA SET SYMBTO C-4IFICURATICN DESCRIPTI¢4I
(071048) HMSFC TWT 544 LAUNCH VEHICLE STUDIES
(A?1082O) HhSFC TWI 544 LAUNCH VEHICLE STUDIES

- 2 0 2 4 6 6 to 12 14

SLIP ANGLE. BETA. DEGREES
PHIS GAHZ ELEVTR RUDDER REFERENCE INFORMATION

T501S1 75.000 0.000 0.000 0.000 SREF 7.8800 SO. IN
TS01 Si 75.000 30.000 0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XURP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20
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EFFECT OF SRM NOZZLE POSITION WITH ALTERNATE HO TANK

,4 ,_ ._.-_ .....

=4 - _ -- . . .........

. .0.
-. 6

-. 2 -.4~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

_ I I __JJ I I I I I L I I I I I II. I I I I , _ I I J

'-14 -12 -10 - 8 - 6 - 4 - 2 O 2 4 6 8 10 12 14

BETA

0.6

0.4

0.2

0.0

-0.4

-0.4

-a(.

-1.0 

-14 -1

.60

.50

.40

.30

.20

.10

.00

Z -i 6 - 2 0 2 4 6 8 10 12 14

BETA

- - - -- - - ---
'"

14 -12 -t1

DATA SET SyMCA-L Cc¢r4FIGURATICN DESCRIPTION
(871048) M HSFC TWT 544 LAUNCH VEHICLE STUDIES T50151
(A7i082) HSFC TWT 544 LAUNCH VEHICLE STUDIES TS-5ISi

BETA
PHIS GAMZ ELEVTR RUDDER
75.000 0.000 0.000 0.000
75.000 30.000 0.000 0.000

MACH .60

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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8 1 D 1Z 14

BETA

- - - - ~. _.. ... ... . . _. _, 

_ =-==-== =_ =- =

- -, - . - .- - - -. ,

DATA SET s5HBO(L CCiFIGURATtICN DESCRIPTICN

(8710481 HSFC TWT 544 LAUNCH VEHICLE STUDIES
4ATlO2) LI HSFC TWT 544 LAUNCH VEHICLE STUDIES

BETA
PHIS GAMZ ELEVTR RUDDER
75.000 0.000 0.000 0.000
75.000 30.000 0.000 0.000

REFERENCE 1NFCORHAION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
YHRP 3.5300 IN.
YMIRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20

.0

-14

0-.2 

0.4 _

0.6 0

-0.4

L -0.6

-0.8

-1.0

-1.2
-14

BETA

-10 - 8 6 - 4

.O5

.40

2 4

Cti
.20

.10

.00o
I4 -12 -ti - 8 -4 - 2

T5015 I
T501 SI

u0 4

2 0

6 a &v &Z ..- 6
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ANGL
CCNFIGUfATION DESCRIPTICN

MSFC TWT 544 LAUNCH VEHICLE STUDIES
NSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

1.20

E OF ATTACK. ALPHA. DEGREES
PHIS GAMZ ELEVTR

T101 S3 75.000 0.000 0.000
T101S3 75.000 30.000 0.000
Ti01tS4 75.000 0.000 0.000
T10SI 4 75.000 30.000 D.D0

RUDDER
0.000
0.000
0.000
0.000

REFERENCE INF.RHMATlOt4

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP O.000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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z
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LL

z
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DATA SET
(C?I0Z1)
¢871019 
( C 023)
(B7102S)
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EFFECT OF SRM NOZZLE POSITION WITH SKEWED NOSES

f_

. z~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.

.- . - _

.. . . f. .. ...i

.~~ .. f . ....

". -. : -t -- 1 -2 0.. ''4 I D

ANGL'
DATA SET SYMBr'L Cc--FIGURATINC DESCRIPTIC- I

(C71021) I HSFC TWT 544 LAUNCH VEHICLE STUDIES
(671010)1 MSFC TWT 544 LAUNCH VEHICLE STUDIES
(C71023) a HSFC TWT 544 LAUNCH VEHICLE STUDIES
¢071025) MSFC 1WT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK,
PH

TI01S3 75
1101S3 75
j TIO1S4 75
T101 54 75

ALPHA. C
IS GAMZ
.000 0.000
.000 30.000
.000 0.000
.000 30.000

DEGREES
ELEVTR
0.000
0.000
0.000
0.000

RUDDER
0.000
0.000
0.000
0.000

REFERENCE INFrORMATION
SREF 7.8800 S0. IN
LREF 2.0280 tN.
BREF 4.460U IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFFrT OIF SRM N1Z771 F PfS

.55

.50

.45

.40

.35

.25

.20

IT IN W I TH SKFWFn NRF
i Ti1 *Vt -* Vl VIIT11 *VIT ! ., I VI I .II V¥L6 1 1VVLV

* - r- - - - -… w ,gW t1 ,wt - -7r 

_d -12 -10 -a -G -4 -2 0 2.._ . _ _ 1 ,1

1411 -12 -t10 8e -6 - 4 - 2 0 2 4 6 8 %0 /,;~ %4

ANGLE OF ATTACt
CrC4FIGURATION DESCRIPTIC4N

M-FC TWT 544 LAUNCH VEHICLE
MSFC TWt 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE

STUDIES
STUDIES
STUDIES
STUDIES

TI0 S3
101 53

71 01 S4

K. ALPHA, 0
PHIS GAMZ
75.000 0.000ooo
75.000 30.000
75.000 0.000
75.000 30.000

DEGREES
ELEVTR
0.000
0.000
0.000
0.000

RUDDER
0.000
O.000
O.000
0.000

REFERENCE INFrCRMATION
SREF 7.8800 SO. IN
LREF 2.0280 IN.
0REF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 8291.20

L_
LJ

U

Ld

CJ

O

_A

X

.15

.10

.05

SY MPOL

8
DATA SET
(C71021)
( 71029)
CC71023)
(t7t025)

I

MACH

b.I
.10 I



ANGLE OF ATTACK. ALPHA. DEGREES
SYMOCL CONFIGURATION DEsCRIPTION PHIS GAMZ ELEVTR

MSFC TWT 544 LAUNCH VEHICLE STUDIES T[0153 75.000 0.000 0.000

MSFC TWT 544 LAUNCH VEHICLE STUDIES T1Co153 75.000 30.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUOIES T1j15S4 T75000 0.000 0.000
MNSFC TWT 544 LAUNCH VEHICLE STUDIES T015S4 75.000 30.000 0.000

RUDDER REFERENCE INFCMHATILCN
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.
0.000 XNRP 3.3600 IN.

YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20

.40

.a

.30LL

z

LL

W

ILLL

0

LL

-3

X

0
0
m

ir
0
LL

DATA SET
(C71021)
(871019)
(C71023)
(871025)
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L
4 -12

SyMBoCL CONFIGURATICN I
SFC TWT 544 LAUI

HsrFC TWT 544 LAUI
SFC TWT 544 LAUI8 4SFC TWT 544 LAUI

- S - 6 - 4 - 2 0 2 4

ANGLE OF ATTACK. ALPHA. DEGREES
DESCRIPTICN PHIS CAMZ ELEVTR
NCH VEHICLE STUDIES TC10153 75.000 0.000 0.000
NCH VEHICLE STUDIES TIC1 S3 75.000 30.000 0.000
NCH VEHICLE STUDIES T101S4 75.000 0.000 0.000
NCH VEHICLE STUDIES T10154 75.000 30.000 0.000

6 8 10

RUDDER
0.000
0.000
0.000
0.000

REFERENCE WNFORNATION
SREF 7.8800 SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YIRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20

.1t

.14

.14

m

Ldt-

LL

C)

LdU

-J

x

cn
m

.10

.06

.06

.04

.02

.00

-. 02

- .04

-. 06

- .08

-. 10
.i_t

DATA SET
(C7i021)
(T71019 )
(C7102 )
(71025 )

14

I-- - ----- -------

PAGE 831



EFFECT OF SRM NOZZLE POSITION WITH SKEWED NOSES
,' I i . i . . . . t . t * i ~ t . . . w- I J . t ." . . I . i * t7 . _i I- · t I'-rt--ir-r- -t-T-r-r'-F--r~ - r
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ae , t3 5 41 · .2 . .0 - I -. 2 -. 3 -,4 -,S --. ~

DATA SET SYMHCrL
(C7121) ) R
(B71019)

(?10235 

COtNFIGURATICN DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE

PITCHING MOMENT COEFFICIENT. CLM
PHIS GAMZ ELEVTR RUDDER

STUDIES TI01S3 75.000 0.000 0.000 0.000
STUDIES T101S3 75.000 30.000 0.000 O.000
STUDIES TIO1S4 75.000 0.000 0.000 0.000
STUDIES Tl01S4 75.000 30.000 0.000 0.000

REFERENCE INFCOMATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
DREF 4.4600 IN.
XNRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20
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EFFECT OF SRM NOZZLE POS
I t vb ,i 

[TION WITH SKEWED NOSES
i J 

......... 4

"' ,,i
I I I I I I ! I I ! I I I I I I I ! J I ! I I ! I I ! i ! I I I I I I I ! I J -- J J I

4 -~Z -~0 -8 -6 - 4 -2 0 2 4 6 8 lO 12 14

ALPHA
, i ~ T i , i i ~ r i i i r i , , I i I i i i I I i I a i I I i I I I g · ~---'t---r--

I ...................

-. 5 L4-14 -12 -10 - 8 - 6 - 4 - 2 2 4 6 1I 12 14

ALPHA

4 -12 -10 - 8 - 6 - 4

SYMHCBOL COrNFIGURATICn4 DESCRIPTICM
HSFC TWT 544 LAUNCH VEHICLE STUDIES
HMSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES

a HSFC TWT 544 LAUNCH VEHICLE STUDIES

-Z

TI 0 53
T10153
7101 S4
T101 S4

0

ALPHA
PHIS
75.000
75.000
75.000
75.000

2 4

GAMZ
0.000

30.000
0.000
30.000

ELEVTR
0.000
0.000
0.000
0.000

6

RUDDER
0.000
0.000
0.000
0.000

a 10 12 14

REFERENCE INFRCAHATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
¥MRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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.o0
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DATA SET

(C71021)
(871019)
(C71023)
(871025)
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,10

(cnC,
X
4

o

mI

z

LL
LI

LL

t.J

I--

Z

CD
Z

-J
-J

Of

.o0

.06

.04

.02

.00

- .02

- .04

- .08

SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOCJL CCItFIGURATC.N DESCRIPTI[©N PHIS GAMZ ELEVTR

(071022) MS5FC TWT 544 LAUNCH VEHICLE STUDIES T1j15S3 75.000 0.000 0.000
(A71020:) MSFC TWT 544 LAU NCH VEHICLE STUDIES TIOIS3 75.000 30.000 0.000
(I710241) HMSFC lWI 544 LAUtICH VEHICLE STUDIES TO11S4 75.000 D.OD000 0.000
(A710261I M5rC TWT 544 LAUNCH VEHICLE STUDIES TIOIS4 75.000 30.000 0.000

RUDDER REFERENCE INFCOMHATItJ
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20

/
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EFFECT OF SRM NOZZLE POSITION WITH SKEWED NOSES
,,, f !! I _r-. i4 i i,, ,, 11i si '1" ! II T-~lrr

-

-- r*-i -

......... , 

-12 -10 - 8 - 6 -4 - 2 0 2 4 6 a I0 12

SIDE SLIP ANGLE. BETA. DEGREES
CONFIGURATICON DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE

STUDIES
STUDIES
STUDIES
STUDIES

TI01 S3
T101S3
T10154
T10154

PHIS
75.000
?5.000
75.000
75.000

GAMZ
0.000

30.000
O.000

30.000

ELEVTR
0.000
0.000
0.000
0.000

RUDDER REFERENCE INFCORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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DATA SET
(B71022)
(A71020)
(071024)
(A71026)
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SyMCCOL CCIrFIGURATICN DEOSCRIPTICN
MSFC TWT 544 LAUNCH VEHICLE S
HSFC TWT 544 LAUNCH VEHICLE S
H5FC TWT 544 LAUNCH VEHICLE S

a HI FC TWT 544 LAUNCH VEHICLE S

- 4 - 2 0 2 4

SIDE SLIP ANGLE, BETA, DEGREES
PHIS GAMZ ELEVTR

TUDIES T101S3 75.000 0.000 0.000
TUDIES T10153 75.000 30.000 0.000
TUDIES 710154 75.000 0.000 0.000
TUDIES T10154 75.000 30.000 0.000

RUDDER REFERENCE INFORMATION

D.OOD SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.
0.000 XMR P 3.3600 IN.

YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 836MACH 1.20
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EFFECT OF SRM NOZZLE POS
, T- I i I I I I I I t
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ITION WITH SKEWED NOSES
-I I I I _ IIi I I

' -I I - I

a.
-, IZ-

ill.... 'I ~~~~~I I I I I J I Il I l II Il J J1 IJ I! I I J

-z -10 -8o - 6 - 4 2 4 6

0 2 4 6

.60

.50

.40

.30

<
.20

.10

.00-

DATA SET SYMNH L CCMNFIGURATICI DESCRIPTIO'N

(T71O22) N MSFC TWT 544 LAUNCH VEHICLE STUDIES
A?71020) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(T71024) S MSFC TWT 544 LAUNCH VEHICLE STUDIES
(A71026) HSFC TWT 544 LAUNCH VEHICLE STUDIES

TI01 S3

T101 34
T10154

BETA
PHIS
75.000
75.000
75 .OD
75.000

GAMZ
0.000

30.000
0.000
30.000

ELEVTR
0.000
0.000
0.000
0.000

RUDDER
0.000
0.000
0.000
0.000

REFERENCE INFrXIMATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM NOZZLE POSITION WITH LONGER SRM

-12 -10 - 8 - 6 - 4 - 2 0 2 4 6

ANGLE OF ATTACK, ALPHA, DEGREES
OATA SET SYMCOL COINFIGURATION DESCRIPTION PHIS GAMZ ELEVTR RUDDER

(D71027) n MSFC TWT 544 LAUNCH VEHICLE STUDIES T1OlS2 75.000 0.000 0.000 0.000
(8?1029 MSFC TWT 544 LAUNCH VEHICLE STUDIES TIO1S2 75.000 30.000 0.000 0.000

10 12

REFERENCE INFCGMATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YHP °0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM NOZZLE POSITION WITH LONGER SRM
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-12 -10 - 8 - 6 - 4 a 0 2 4 6 a

ANGLE OF ATTACK, ALPHA, DEGREES
OATA SET SYMOC.O CC4FIGURATION DESCRIPTION PHIS GAMZ ELEVTR

(071027) M NSFC TWT 544 LAUNCH VEHICLE STUDIES Tl01S2 75.000 0.000 0.000
871%029) MHSFC TWT 544 LAUNCH VEHICLE STUDIES T101S2 75.000 30.000 0.000

RUDDER REFERENCE INFORMATIt4
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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FIFFFCT OF SRM NOl771F POrSITIfNJ WITH I( flFR SRM
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-0.5
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-0.8
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-1.1
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-14

DATA SET SYMOC.L CONFIGURATION DESCRIPT[I4

(D07OZ?) MSFC TWT 544 LAUNCH VEHICLE S
(071029) NSFC TWT 544 LAUNCH VEHICLE S

ANGLE OF ATTACK, ALPHA. C
PHlS GAMZ

TUDIES T10152 75.000 0.000
TUDIES T101s2 75.000 30.000

]EGREES
ELEVTR RUDDER
0.000 0.000
0.000 0.000

REFERENCE INFCORATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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-0.2
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SRM NOZZLE POSITION WITH LONGER SRM

-0.9

-1.0'.

-1. -

- .2 14 -12 -10 - -6 -

ANGL
DATA SET SYMBOL4 Ct-NFIGURATICtN DESCRIPTIC -'

(D?1027) B MSFC TWT 544 LAUNCH VEHICLE STUDIES
(671029) MSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK, ALPHA. DEGREES
PHIS GAMZ ELEVTR RUDDER REFERENCE INFORMATION

TlOIS52 75.000 0.000 0.000 0.000 SREF 7.8800 S0. IN
TIO1S2 75.000 30.000 0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XNRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM NOZZLE POS

.s5

.10

.45

.40

.35

.30

.25

.20

.10
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ITION WITH LONGER SRM
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ANGL
OATA SET SYHMOL CcM4FIGURATIC-I DESCRIPTION

(071027) n HSFC TWT 544 LAUNCH VEHICLE STUDIES
(071029) MSFrC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK,
PH

TS01S2 75
T101S2 75

ALPHA,
1IS GAMZ
.000 0.00D
.000 30.00

OEGREES
ELEVTR RUDDER

0O 0.000 0.000
30 0.000 0.000

REFERENCE INFC HMATI-'I1

SREF 7.8800 so. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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ANGLE
DATA SET SYM'BOL CO=NFIGURATICNJ DESCRIPTIC*4

ID710Z71 n MSFC TWT 544 LAUNCH VEHICLE STUDIES
(('71029) MSFC TWT 544 LAU4NCH VEHICLE STUDIES

OF ATTACK, ALPHA. DEGREES
PHIS GAMZ ELEVTR

TIO1S2 75.000 0.000 0.000
T1r1 S2 75.000 30.000 0.000

RUDDER
0.000
0.000

REFERENCE INFCMAHATICN4
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM NOZZLE POSITION WITH LONGER SRM
. . . . . I . . . . . I . . . . .I I . ,- . * t * * * I * * t-1" --1-_ '-7~--r -1""

ii ~ ~ ~ .___ ,

_-t - _ -Z l - _ - _ - 4 - 2 0 Z 4 t3 t3 lO J2 

DATA SET SYMCOL CCOlFIGURATICO-4 DESCRIPTIC.'

cOn10zr fz MSFC TWT 544 LAUNCH VEHICLE S
(e71029 ! H SFC TWT 544 LAUNCH VEHICLE S

ANGLE OF ATTACK. ALPHA. DEGREES
PHIS GAmZ ELEVTR

;TUDIES T101 S2 75.000 0.000 0.000
TUDIES T1Os12 75.000 30.000 0.000

RUDOER
0.000
O.000

REFERENCE I NFr1MAT I ,l
SREF 7.8800 S0. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.5600 IN.

MR P 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM NOZZLE POSITION WITH LONGER SRM
.40

.35

U
LL
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LLU
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tJ
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.00 L-
-4 -12 -10 B

OATA SET SYMOOL CC¢rFIGURATICN DESCRIPTI
(071027) MSFC TWT 544 LAUNCH VEHIC
(87J029) NSFC TWT 544 LAUNCH VEHIC

-6 -4 -2 0 2

ANGLE OF ATTACK. ALPHA, C
I rJN PHIS GAMZ

CLE STUDIES TIO152 75.000 0.000
CLE STUDIES TlOIZS 75.000 30.000

4 6

)EGREES
ELEVTR RUDDER
0.000 0.000
0.000 0.000

8 10 12 14

REFERENCE ItNrFcMAT'lON

SREF 7.8800 s5. IN
LIREF 2.0200 IN.
BREF 4.4600 IN.
XHRP .S3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2400 IN.
SCALE 0.0040 SCALE
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C. .10

.06

C'

LL .06
LL

. .04

e) .02
LL

.00

X

W -. 02
cn

-. 04

-. 08

-14 -12 -10 - - 6 -

ANGL
DATA SET SYMHCL CONFIGURATION DESCRIPTION

(0710271 M HSFC TWT 544 LAUNCH VEHICLE STUDIES
(871029)1L MHSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
PHIS GAMZ ELEVTR RUDDER REFERENCE INFOrMA T I ,

TtOl1S2 75.000 0.000 0 .000 0.000 SREF 1.8800 S0. IN
TtOI'12 75.000 30.000 0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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.20 
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.14
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LL
LL
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bJ

.12

.10

.08

.06

.04

.02

.00

-.02

-. 04

-. 06

- .06

4Ko L -12 -10 -8 -6 -4

ANGL
DATA SET SYMUOIL CCNIFIGURATICn. DESCRIPTIOc
(071?02? ) HMSFC TWT 544 LAUNCH VEHICLE STUDIES
(871029) MSFC TWT 544 LAUNCH VEHICLE STUDIES

I
0

E OF ATTACK.
PH

T101 S2 75
iTI1 S2 75

2

ALPHA,
HIS GAMZ
s.000 0.000
5.000 30.00O

6I
DEGREES

ELEVTR RUDDER
0 0.000 0.000

0.000 0.000

8 10 t2 14

REFERENCE INFHOIMATIO4

SREF 7.6800 50. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM NOZZLE POSITION WITH LONGER SRM
0.?

0.6

0.4

0.2

0.I

O.0

-0.1

-0.2

-0.3

-0.4

-0.5

-0.6

-0.7

-0.a

-0.9

-1 .0

-1.1

-1.2
.9

DATA SET SYMDOL
D071027)? 

.8 .7 .6 .5 .4 .3

PITCHING
Cr-4FIOURATt[C4 DEsCRIPTtICl

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MsFC TWT 544 LAUNCH VEHICLE STUDIES

T101 
Tl01S

.2 .& .U -. 1 -."

MOMENT COEFFICIENT. CLM
PHIS GAHZ ELEVTR RUDDER

S2 75.000 0.000 o.000 0.000
52 75.000 30.000 0.000 0.000

-. 3 -. 4 -,5 -_.

REFERENCE INrOMATICON
SREF 7.8800 S0. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM
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0.6

0.S

0.4

0.2

2
L

Ct

L,

I

L
L

C

C.L

C.
L

.4

0

z
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L -0
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<-0.5

{l -0.6

-0.7 -

-0.8

--0.0 J '"

-1.2

- . Z ..... . .

-. .8 .7 .6 .5 .4

PITC
DATA SET SyMC'OL CctFIGURATICI DOESCRIFTI'CN

ID710Z7) 0 MSFC TWT 544 LAUNCH VEHI1CLE STUDIES
(TO71029) £ MSFC TWT 544 LAU/NCH VEHICLE STUDIES

:HING MOMENT COEFFICIEN
PHI S GAMZ

TI01 SZ 75.000 0.000
TIO1 S2 75.000 30.000

iT. CLM
ELEVTR RUDDER REFERENCE INPCRMATIcON

0 .000 0.000 REF 7.8800 SQ. IN
0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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:FECT OF SRM NOZZLE POSITION WITH LONGER SRM
~li Iwl IEI Ill !Wl '';i"i W~! rli' Iwl' ~ll rib UI~ ,V~--"--T~ i-

III 1 1 1 ]11 III III I I I I1.1 I I I I I I I I I I II I I I III I l l

14 -12 -lO -8 - 6 - 4 - 2 0 Z 4 ~ 8 10 1~ S4

ALPHA
itt '--Til iil ill Ill ill ill l--Wl !11 ii'l Wll Ell [11 Wffl

j .........

X4 -X2 -%0 - 8 - 6 - 4 - 2 0 2 4 6 8 lO &2 . ~4

ALPHA

- -1 -=0, _ _. 4 _ 

14 -12 -10 - 8 - 6 -4 - 2 0 2 4 6 8 10 12 14

DATA SET SYM"'4. CCNFIGURATICAI DESCRIPTIC"
(0710Z7) R MSFC TIWT 544 LAUNCH VEHICLE STUDIES
(E71029) HSFC TWT 544 LAUNICH VEHICLE STUDIES

TO11S
T101S2

ALPHA
PHIS
75.000
75.000

GAMZ
0.000

30.000
30.0D0

ELEVTR RUDDER REFERENCE INFORMATION
0.000 0.000 SREF 7.8800 so. IN
0.000 0.OOO LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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AL PHA
r- -- / t- i t . _ I s ' i s I I -Ii . t . . I . i I . ; i . . _-! . ~ I t ~ -t.

-~~~~~ e ¢/ Xi 1.....B

_~~ ~ ~ ......

- 6 -4 - 4 6 10

ALPHA
.10

.o06

.02

.00

- .02

- o06

- .10 L
-14 -12 -10 - a - 6 - 4 - 2

OATA SET SYMDOCL CAWIIGURATICIA DESCRIPTICo
(071027) l MSFC TWT 544 LAUNCH VEHICLE STUDIES
(a?7029) NSFC TWT 544 LAUNCH VEHICLE STUDIES

T1,0152
Tl012SZ

0 2

ALPHA
PHIS GAMZ
75.000 0.000
75.000 30.000

4 6 8 0 t12

ELEVTR RUDDER REFERENCE INFORMATION
0.000 0.000 SREF 7.8800 SQ. IN
0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20
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-. 10
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SIDE
DATA SET SYMHDL CONFIGURATICN DESCRIPTION

IC71028) MNSFC TVT 544 LAUNCH VEHICLE STUDIES
(A?1030) MSFC TWT 544 LAUNCH VEHICLE STUDIES

SLIP ANGLE. BETA. DEGREES
PHIS GAHZ ELEVTR

T10152 75.000 0.000 0.000
TiOCS'2 75.000 30.000 0.000

RUDDER REFERENCE INFHrHMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT
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.06

.06

X
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CL

.02
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L~J
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UJ
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or
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-1'4 12 -10 - a -0 - 4

SIDE
DATA SET SYMBCO CcNFIGURATIC'4 DESCRIPTION

(C71028) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(A71030) MHSFC TWT 544 LAUNCH VEHICLE STUDIES

4 6

SLIP ANGLE. BETA. DEGREES
PHIS GAMZ ELEVTR

T1OtS2 75.000 0.000 0.000
T101S2 75.000 30.000 0.000

RUDDER REFERENCE INFORMATION

0.000 SREF 7.8800 S. tN
0.000 LREF 2.0280 IN.

BREP 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20
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- .10t
CQEn
m
U

.0.

Z

--.2.
Li

u-J _ _ _
0) -. 05-

Z

-,2.s10

r
z

3 ~-.15-$ J

-14 -12 -10 - -6 - 4 - 2

SIDE SLIP
OATA SET SYHBrJL CrNFICURATI"N OESCRIPTI'N

(C7¥1028! sFC TWT 544 LAUNCH VEHICLE STUDIES T101S2
(A7t030Z a MSFC TWT 544 LAUNCH VEHICLE STUDIES T101iS2

ANGLE. BETA, DEGREES
PHIS GAMZ ELEVTR RUDDER REFERENCE INFrCHATICON

75.000 0.000 0.000 0.000 SREF 7.8800 SQ. tN
75.000 30.000 0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YIRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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.25

.20

.15
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z
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C

-. 205

C 25C,

(~ID ~-.0SIDE

C-'

-. 15

-14 -12 -10 - s - 6 - 4

SIDE
DATA SET sYmOc-'L Cc'AFIGURATION DESCRIPTICON

(C702Z8) n MSFC TWT 544 LAUNCH VEHICLE STUDIES
(A71030) } MSFC TWT 544 LAUNCH VEHICLE STUDIES

MACH 1.20

SLIP ANGLE, BETA, DEGREES
PHIS GAHZ ELEVTR RUDDER REFERENCE INFORMATION

TIl0SZ 75.000 0.000 0.000 0.000 SREF 7.8800 SQ. IN
T1r1 S2 75.000 30.000 O.O00 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XNRP 3.3600 IN.
THRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM NOZZLE POSITION WITH LONGER SRM
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Z
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SIDE
DATA SET SYMdEr'.,L CC, NFIGURATI'~ D$ESCRIPTI'.N

¢C?102'8) B MSFC T/T 544 LAUNCH VEHICLE STUDIES
¢A71030) MSFC TWT 544 LAUNCH VEHICLE STUDIES

SLIP ANGLE. BETA. DEGREES
PHIS GAMZ ELEVTR RUOOER REFERENCt It4F'iAYI'CTN

TIOiS2 75.000 0.000 0.000 0.000 SREF 7.8800 $S. IN
TI0S2 75.000 30.000 0.000 0.000 LREF 2.0260 IN.

BREF 4.4600 IN.
XHMP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF SRM NO2
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.2
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.0 

-.1

-. 2

-.e

-6 -4 - 10 12 14

SIOE SLIP ANGLE. BETA. OEGREES
DATA SET SYMOOL CCN4FIGURATIOC DESCRIPTIC'N PHIS GAHZ ELEVTR

(C71025) (M5SFC TWT 544 LAUNCH VEHICLE STUDIES T101S2 75.000 0.000 0.000
(At1030) HSFC TWT 544 LAUNCH VEHICLE STUDOIES TSOlSZ 75.000 30.000 0.000

RUDDER REFERENCE INFORMATION
0.000 SREF 7.8800 50. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP O.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20
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:FECT OF SRM NOZZLE POSITION WITH LONGER SRM
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DATA SET SYMBOL CGNFIGURATION DESCRIPTICH

(CTIlO281 MSFC TUT 544 LAUNCH VEHICLE STUDIES
(A?1030) HSFC TWT 544 LAUNCH VEHICLE STUDIES

TIOSI12
T101S2

PHIS GAMZ
75.000 0.000
75 000 30.000

ELEVTR
0.000
0.000

RUDDER REFERENCE INFCRMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .60
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BETA

BETA

. I . . . . . . . I . . . . . . I.. . . . . . . . ' - , I

I I I I . ~ ~I . .
I~ ~ I I I -

- a - 6 - - 2 0

TI01s2
T101s2

2 4 6 8 to 12 14

BETA
PHIS GAMZ ELEVTR RUDDER REFERENCE INFORMATION
75.000 0.000 0.000 0.000 SREF 7.8800 SQ. IN
75.000 30.000 0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

DATA SET SYHDOL CONFIGURATION DESCRIPTION

¢C71028) O 5 HSFC TWT 544 LAUNCH VEHICLE STUDIES
IA71030S):1 HSFC TWT 544 LAUNCH VEHICLE STUDIES

MACH 1 .20
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DATA SET
(F71002)

B71055 )
(S7?1057 )

ANGLE OF ATTACK. ALPHA. DEGREES
SYMBDOL CC4NFtCURATIC't DESCRIPTI-J4 PHIS GAMZ ELEVTR RUDDER

sFC TWT 544 LAUNCH VEHICLE STUDIES TIt',51 75.000 0.000 0.000 0.000

MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOCS1 75.000 0.000 -10.000 0.000
0 HSFC TWT 544 LAUN4CH VEHICLE STUDIES TlOIlSI 75.000 0.000 10.000 0.000

REFERENCE INFCRMATICON
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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J1 .4
U
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w
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z
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ANGL
DATA SET SYHmDC' COJcFIIGURATION DESCRIPTIO'N
(Fr7002) HMSFC TWT 544 LAUNCH VEHICLE STUDIES
(B71055) HSFC TWT 544 LAUNCH VEHICLE STUDIES
(B7105?) O HSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
PHIS GAMZ ELEVTR

TIO1Si 75.000 0.000 0.000
TlO1CSt 75.000 0.000 -10.000
T1ior151 75.000 0,000 10.000

RUDDER REFERENCE INtFCIRAT[Ii
0.000 SREF 7.8800, So. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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J .4

Li _ _ _ _ _ _ _ _ ___AN

LL

LL.

Ld

I . . ..
I.-

I--

n

-.4

-- O 4 rA st T 

ANGLC
DATA SET $I-IDOL CrNFIGURATICA4I DESCR[PTIC/,
(FIoo2) 0 NSFC TWT 544 LAUNCH VEHICLE STUDIES
(871055) NI HSFC TWT 544 LAUNCH VEHICLE STUDIES
(071057) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
PHIS GAHZ ELEVTR RUDDER

TIO1SI 75.000 0.000 0.000 0.000
TIO1SI 75.000 0.000 -0.,00D 0.000
TIOISI 75.000 0.000 10.000 0.000

RiEEfRIENCE INFAH^MATICON

SRiEF 7.8800 so. IN
LREF 2.0280 1N.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 1N.
SCALE 0.0040 SCALE
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0.

z

z
U

C)

LL
LJ
W

U

U

LL

-J

Z

0.,

0.,

0.4

0.3

0.2

O.t

0.0

-O.0

-0.2

-0.3

-0.4

-O .5

-0.6

-0.7

-0.8

-0.9

-1.0

-1 .

DATA SET SYMHOC4

(F71002) R
IJ1055)5
(r72057) 0

ANGLE OF ATTACK, ALPHA, DEGREES
Crc4FIGURATICrI DESCRIPTICAI PHIS GAMZ ELEVTR

MSFC tWT 544 LAUNCH VEHICLE STUDIES T0llS1 75.000 0.000 0.o0
MSFC t7WT 544 LAUNCH VEHICLE STUDIES T10151 75.000 0.000 -10.00D
MSFC TWT 544 LAUNCH VEHICLE STUDIES TOl1SI 75.000 0.000 10.O00

RUDDER REFERENCE INF'R4AITIC4
0.000 SREF 7.0800 S0. I t
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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Z

0.1

Z o0.o

LL-
W -0.1

U

W -0.5
U

O -0.4

U-o~

< -0.5 . '

-0. '

-0.8

-1 .0

-1.24'4 -Ss -to - 6 - 4 - 2

ANGLE OF A
DATA SCT SYMOCL CC44FIGURATION DESCRIPTION
(F?1C0Pl n MSFC TWT 544 LAUNCH VEHICLE STUDIES T10151
(e71U551 MSFC TWT 544 LAUNCH VEHICLE STUDIES TltCSi
(871U57) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES T0liSI

,TTACK. ALPHA. DEGREES
PHIS GAMZ ELEVTR RUDOER REFERENCE INFr'4XMATION
75.000 0.000 0.000 0.000 SREF 7.8800 SQ. IN
75.000 0.000 -10.000 0.000 LREF 2.02B0 IN.
75.000 0.000 10.000 O.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER ELEVONS (WITH.-ABORT SRMS) (PHIS
0.7 "

o.s

0.<

0.4

-0.7

-0.8

-0.9

-1.0

-1 .1

= 75 DEG)
*--iv .-..- __~ _.i .w _;_ .l ;__l .' _.; ,, ^. .. _,_ __,.tlt r-?

-_ _. , 

- ..... J L --

-~= =z .....

: /

-10 - a - 6 -4 - 2

ANGLE OF ATTACI
Sy MCOL

<>

C'C4FIGURATION DESCRIPTION
HSFC TWT 544 LAUNCH VEHICLE STUDIES
mSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

T1IOSI
TI01 S1
T101 1

O 2

K, ALPHA. C
PHIS GAMZ
75.000 0.000
75.000 0.000
75.000 0.000

4

DEGREES
ELEVTR
0.000

-10.000
10.000

6 8 10 12

RUDDER
0.000
0.000
0.000

REFERENCE INFCRHMATI'o
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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-0.3

-0.4

-0.5
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z
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z
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Z
U

LL
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0

-i

U

Z

- L-l.Z 4

DATA SET
(FT7102)
(e71053)
(BO7105)

14

I
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EFFECT OF ORBITER ELEVONS (WITH ABORT SRMS) (PHIS = 75 DEG)
,r .... =- . . . w. . .. ,s ,_ .- . . ... - .. .--. * s.. .- ..... ,, ,_.. .v .,v

i~ . ' ' . _ ' .m$Il , ___ ' '· ,~i

- , ___ I II!' , , 

`_ .-'1 - . . . -_ ._ -. ___02 8 t 1

DATA SET SYHCOL
(F?7002 1
(871055) I
(P71057 ) 0

ANGLE
CONQFIGURATION DESCRIPTIcrN

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

OF ATTACK. ALPHA, DEGREES
PHIS GAMZ ELEVTR

TlOlSI 75.000 0.00 0 O.0oo
TIOISI 75.000 0.000 -10.000
TIOISi 75.000 0.000 10.000

RUDDER

0.000
0.000
O.000

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2400 IN.
SCALE 0.0040 SCALE

MACH .61

.60
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.45

.40

.25

.20

u

z
Li

LL
LJ
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aO
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EFFECT fiF OIRRITFR FI FVIlM IWTH ARIIRT CRPMql PwIR l 79 nIr.L
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I~~~~ ~~~~ ~ ~~ i I I I I I I ' ~ -r

' 4 -22 -20 - 8 - 6 2 4 S8t2 1.4

DATA SET sYMOOL
(F710OO) 
(87105 5) 
(B71057) 0

ANGLE
CCNFICIGURATI"cN DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES

OF ATTACK. ALPHA. DEGREES
PHIS GAMZ ELEVTR

TIOlSI 75 .000 0.000 0.000
TiOlSI 75.000 0.000 -10.000
11c,51 75.000 0.000 10.000

RUDDER
0.000
0.000
O.000

REFEtREE14E lJr~HMA7,I94
SrEF 7.6800 SQ. IN
LREF 2.0Z60 IN.
BEREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
2MRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .90

.0 o

.5I

.50

.45
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z
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C_)
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EFFECT OF ORBITER ELEVONS (WITH ABORT SRMS) (PHIS = 75 DEG)
. 1

.i5

.45

.40

.35

.30

.25

.20

.s1

.10

.05

.00 -
-14 -10 - 8 - 6 -4 -2

I
0 2 4 6

ANGLE OF ATTACK.
CCrJFIGURATtCO DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE STUDIES
NSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

TI 1 SI
TI 01 S
T1011S

PHI
75 .
75 .C
75.

ALPHA. C
S GAMZ
000 0. 000
000 0.000
000 0.000

DEGREES
ELEVTR
0.000

-10.000
10.000

RUDDER
0,000
0,000
0.000

P:CERENCE INFCORiATICN
SREF 7.8800 so. IN
LREF- 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.5600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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LL-
LL
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L.
U

LL
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DOATA SET
(F71002)
(871055)
(E71057)

. Y M.L-

o

10 14
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ftFFrTT 'F IRITIF:' FI: FVUC (lWITH ARDVT ,DMCI rfPIrc . 7- nrl'
k rr-,fl _1 g n l Jl -1.I L.. , t L .I!I W II I~//I, dl.l, % III d -- Id U LU |,/ ,r~~r tr----

'- _

,., '1S -- -~ . .... -- '6 ... 4 2 0 2 4 6 8 ]LO I : ) 14

5yMOCL CCN4FICGURATICO DESCRIPTICN
MSFC TWT 544 LAUNCH VEHICLE S
HSPC TWT 544 LAUNCH VEHICLE S

O MSFC TWT 544 LAUNCH VEHICLE S

ANGLE OF ATTACK, ALPHA. DEGREES
PHIS GANZ ELEVTR

STUDIES TIOIS1 75.000 0.000 0.000
STUDIES TIOISI 75.000 0.000 -t0.000
STUDIES TOl SI 75.000 0.000 10.000

RUDDER REFERENCE tNrFCMATIOtN
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0200 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .61

,40
,40 

.w0

.25

.20

.15

.10

LL

IL

LIJ

L)

LQ

LL

LJ

x

0
U

IJ
0

LLi

.05

.00

DATA 5E1

(071055
(871057

-14

T

-_i -l
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EFFECT OF ORBITER ELEVONS (WITH ABORT SRMS) (PHIS
.40

= 75 DEG)

' 'i -- ' .....

I, -t:, -tn - 8 - 6 - 4 - 2 O Z 4 6 8 110 S2 14

OATA SET SYMHOCL
(BF1002) I
(ST1055, )
(87S057) 0

ANGLE
CONFIGURATION OESCRIPTtCrN

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TW7 544 LAUNCH VEHICLE STUDIES
MSFC 7TWT 544 LAUNCH VEHICLE STUDIES

OF ATTACK. ALPHA. DEGREES
PHIS GAMZ ELEVTR

T01iSI 75.000 D.OO0 O.000
TIISI 1 75000 O.000 -10.000
TlOIsI 75.000 0.000 IO.OD0

RUDDER
0.000
O.000
0.000

REFERENCE INF¢rHATION
SREF 7.8800 0S. IN
LREF 2.0200 IN.
BiEr 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .90

LL

LiJ
z
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LL
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LL
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.15
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.B5
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LL

LL

LC .20
LO

..15

Li..

-0014 -12 -10 -8 - 6 -

ANGL
DATA SET SYMMOL CCNF[IGURATICN DESCRIPTICON
(F7lOUZ0) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(tO71055) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(¢71057) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
PHIS GAMZ ELEVTR

TIcO.SI 75 000 0.000 a.ooo
TlOSIl 75.000 0.000 -10O000
TS101 75.000 0.000 10.000

RUDDER REFERENCE INFRHMATICO'

0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER ELEVONS (WITH ABORT SRMS) (PHIS = 75
.o 

.1se

.16

.14

.12

.10

.06

.06

.04

.02

.00

-. 02

-. 04

-. 06

-. 08

-. 10 L-
-14

DEG)

__~~~ . .. _............ _, _-iv

i

L

i~~ ,__ ..._.....

.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i _ . . . _ ., __ ,_-

-12 -10 - 8 6 - 4 2 0

ANGLE OF ATTACK
OATA SET SMCA.OL

(F71002) C)
(e71055 a
(B?7057) 0

CONIFIGURATICON DESCRIPI'ICN
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

TIOSI
T1O1 SI
TIO1 S

K. ALPHA. C
PHIS GAMZ

75.000 0.000
75.000 0.000
75.000 0.000

4

]EGREES
ELEVTR
0.000

-10.000
10.000

6

RUDDER
0.000
0.000
0.000

0 10 12 14

REFERENCE INFOCMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
2MRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .61
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EFFECT OF ORBITER ELEVONS (WITH ABORT SRMS) (PHIS
.20tO

.16

.16

.14

.12

m

z
LIJ
LU

LL

ULL

LL

-

.C-

x

in

m

.to

.08

.06

.04

.02

.00

-. 02

-. 04

-. 06

- .08

-. 10 -
-14 -12 -10 - e -6 - 4

ANGLE OF ATTACI
DATA SET SYMOCOL Crc4FIGURATION DESCRIPTION

(F71002) N MSFC TWT 544 LAUNCH VEHICLE STUDIES
(871055) N MSFC TWT 544 LAUNCH VEHICLE STUDIES
(071057) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES

TICO1 SI
TiOlS1
Tl01 SITl~lS1

0

75 DEG)

4

K . ALPHA. DEGREES
PHIS GAMZ ELEVTR
75.000 0.000 0.D000
75.000 0.000 -10.000
75.000 0.000 10.000

6

RUDDER
O .000
0.000
O.000

8 10 l2

REFERENCE INFORMHATION

SREF 7.8800 SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .90

14
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EFFECT OF ORBITER ELEVONS (WITH ABORT SRMS) (PHIS = 75 fEG)

.Ie

.16

.14

o

z
w

ILLL
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w
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-_

C
x
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cn

.12

.10

.08

.06

.04

.02

.00

-. 02

-. 04

-. 06

-. 08

DATA SET SYMBOL
(F71002 Q
(071055 ) 
(B71057) 0

-12 -10 - 8

CONFIGURATIOCJ DESCRIPTION

M5FC TWT 544 LAUNCH VEHICLE S
MHFC TWT 544 LAUNCH VEHICLE S
HSrC TWT 544 LAUtiCH VEHICLE S

- 4 - 2 0

ANGLE OF ATTACK,
PH

TUDIES TIOSI TS75

TUDIES T CIS51 75

ALPHA. [
HIS GAMZ
.000 0.000
5.000 0.000
5.000 0.000

3EGREES
ELEVTR
0.000

-10.000
10.000

-, ., * - . ... ,. - .. ,. .. .*w. *. -. . . ....... .... . .- f-- . vt . w-

... ,, .... .__.

L~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
:~~~~~~.. , ~

RUDDER
0.000
0.000
0.000

REFERENCE INFCCHIATICJ4
SREF 7.8800 50. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YmRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER ELEVONS (WITH ABORT SRMS) (PHIS = 75 DEG)
0.7 

O.S

0.4

0.S

0.2

O.1

O.o

-0.2

-0.3

-0.4

-0.5

-0.6

-0.7

-0.8

-0.9

-1.0

-i.i

DATA SET SYMOCL
(F71002) D
(871055)
(871057) 0

.7 .6 .5 .4 .3

PITCHING
CONFIGURATICN DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDOIES

TI01S
TI 1S

101tS

.2 .1 .0 -. 1 -. 2

MOMENT COEFFICIENT, CLM
PHIS GAMZ ELEVTR RUDDER

Si 75.000 0.000 0.000 0.000
St 75.000 0.000 -10.000 0.000
Si 75.000 0.000 10.000 0 .000

-.3 -.4 -.5

REFERENCE INFrAMATIOfi
SREF 7.8800 Sa. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER ELEVONS (WITH ABORT SRMS) (PHIS = 75 DEG)
0. I . I I I I I ['1 I I I I I - I I . . II .I ", I a' I I I .I I' I J I I I I 1~~~~~~~~~~ .f' IIIJI 1··" l-r

.7 .6 .5 -. 2 -. 5

=i= X X <L ....
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-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. , .a ..

== =XS = _y .. = :

· -r - r-7

-. 4 -. $.4 .3 .2 .1 .0 -.t

PITCHING MOMENT COEFFICIENT. CLM
CC'rFIGURATICN DESCRIPTICN

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

TIOl S1
T101 SI
TI01 SI

PHIS

75.000
75.000
75.000

GAMZ
0.000
0.000
0.000

ELEVTR

0.000
-10.000
10.000

RUDDER

0.000
0.000
0.000

REFERENCE I[t4rcMATICN

SREF 7.8e00o S. IN
LREF 2.0280 IN.
DREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP O.Ooo0 N.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACHt .90
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DATA SET

(F71002)
(071055)
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EFFECT OF ORBITER ELEVONS (WITH ABORT SRMS) [PHIS = 75 fDEG)

.._ !}
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: ./ ^__ .~~~~~ _ .'...A'._ _, I......_|_:.'.,9 /8 , 5 . 2 . 0 . . . . .

PITCHING MOMENT
HMCOL CCNiFIGURATION DEsCRIPTION

MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

TI0151
TI01SI
TI ,lS

T COEFFICIENT. CLM
PHIS GANZ ELEVTR RUDDER
75.000 0.000 0.000 0.000
75.000 0.000 -10.000 0.000
75.000 0.000 10.000 0.000

REFERENCE INF'RMHATI'It
SREF 7.8800 50. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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DATA SET
(F71002)
¢e710551
(C71057)
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EFFECT OF ORBITER ELEVONS (WITH ABORT SRMS) (PHIS = 90 DEG)
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ANGLE OF ATTACK, ALPHA. DEGREES
SyMOrCL Cr4AJFIGuRATIC.J DESCRIPTICN PHIS GAMZ ELEVTR

HSFC T/WT 544 LAUNCH VEHICLE STUDIES TtIC1S1 90.000 0.000 0.000
H MSFC TWT 544 LAUNCH VEHICLE STUDIES Tl011 90.000 0.000 -10.000

s MSFC TWT 544 LAUNCH VEHICLE STUDIES TO11 SIS 90.000 0.000 10.000

RUDDER
0.000
0.000
0.000

a o1 12 14

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
CREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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DATA SET

(071005)
(1171060 
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DATA SET SYHCC'MO
(071005) Q
(871060 } 
(B71059 ) 0

-10

CtF IGURAT I ON DESCRIPTION
MSFC TWT 544 LAUNCH VEHICLE S
HSFC TWT 544 LAUNrCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

- 4 - 2 a 2 4

ANGLE OF ATTACK. ALPHA. DEGREES
PHIS GAMZ ELEVTR

TUDIES TcI S1 90.000 0.000 0.000
TUDIES TS101 90.000 0.000 -10.000
TUDIES TIOISl 90.000 0.000 10.000

RUDDER REFERENCE INFCRMATION
0.000 SREF 7.8800 SO. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XNRP 3.3600 IN.
YMRP 0.0000 IN.
Z2RP 0.2400 IN.
SCALE 0.0040 SCALE

MACH .90
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EFFECT OF ORBITER ELEVONS (Wil
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ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMSOL CONFIGURATICN DESCRIPTIC-N
(071005) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(871060) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(071059) 0 MSFC 1WT 544 LAUNCH VEHICLE STUDIES

TIOISI
TlOlSi
T101$1

PHIS
90.000
90.000
90.000

GAMZ ELEVTR
0.000 0.000
0.000 -10.000
0.000 10.000

RUDDER
0.000
0.000
0 .000

REFERENCE INFRCMATICH
SREF 7.8800 So. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3s00 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFFFT nF fRRITFR FI FVNS r(WlTH ABRRT SRMSq) (PHS sn nFR1)

-12 -10 a - 6 -4 - U 4 5 a 10 12 14

ANGLE OF ATTACK. ALPHA. DEGREES
COrNFIGURATION DESCRIPTIOC

HSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES

TIOISI
T101 S
TIOISI

PHIS
90.000
90.000
90.000

GAMZ
0.000
0.000
0.000

ELEVTR
0.000

-10.000
10.000

RUDDER
0.000
0.000
0.000

REFERENCE INFCHMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
OREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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DATA SET
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-0.4 
LL

I"
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-1._
-. 14 -12 -10 - - 6 - 4

ANGL
DATA SET SYMrAC. CONFICURATION DESCRIPTIC4J

ol07105O n MHFC TWT 544 LAUNCH VEHICLE STUDIES
B?10o60 ) MsFC TWT 544 LAUNCH VEHICLE STUDIES

(071059) 0 HsFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK, ALPHA. DEGREES
PHIS GAMZ ELEVTR

Ti.oli 90.000 0.000 0.000
TI013S 90.000 0.000 -10.000
T101SI 90.000 0.000 10.000

RUDDER REFERENCE tNFRMHATION

0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3900 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER ELEVONS (WITH ABORT SRMS) (PHIS = 90 DEG)

o.g _ . ._ _
0.4 _____ ______
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U
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LL
LL.
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-0.9

-1'~ 4 -12 -10 -8 - 6 -4 - 20 2 4 6 a 10 12 14

ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMBLC Cr*IFIGURATI r N DESCRIPTION PHIS GANZ ELEVTR RUDDER REPFERENCE INFORMATION
(I71009) 2 MSFC TWT 544 LAUNCH VEHICLE STUDIES T1C1s1 90.000 0.000 0.000 0.000 SREF 7.8800 sQ. IN(871060) MSFC TWT 44 LAUNCH VEHICLE STUDIES T101S1 90.000 0.000 -10.000 0.000 LREF 2.0280 IN.
(871059) 0 MsFC TT 544 LAUNCH VEHICLE STUDIES TlOlSI 90.000 0.000 10.000 0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YmRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER ELEVONS (WITH ABORT SRMS) (PHIS = 90 DEG)

.1s

.10

.
-12 I - 4 - 2 0 2 4

DATA SET SYMHCOL

(071005) 
( B71060 ) 
(871059) 0

ANGLE OF ATTACK. ALPHA. DEGREES
CrINFIGURATICr OESCRIPTICN PHIS GAMZ ELEVTR

MSFC TWT 544 LAUNCH VEHICLE STUDIES T101SI 90.000 0.000 0.000
MSFC TWT 544 LAUNCH VEIJICLE STUDIES TIOISI 90,000 0.000 -10.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOlS1 90.000 0.000 10.000

RUDDER
0.000
0.000D
0.000

REFERENCE INFOC-RMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER ELEVONS (WITH ABORT SRMS) (PHIS = 90 DEG)

r
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CCONFIGURATICN DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

ANGLE OF ATTACK, ALPHA. DEGREES
PHIS GAMZ ELEVTR

TUDIES TlO1ISI 90.000 0.000 0.000
TUDIES TI01OS 90.000 0.000 -10.000
TUDIES T101iS 90.000 0.000 10.000

RUDDER

0.000
0.000
0.000

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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DATA SET
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EFFECT OF ORBITER ELEVONS (WITH ABORT SRMS) (PHIS = 90 DEG)
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ANGLE
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CCJFI[GURATION DESCRIPTIC'N

N3FC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

OF ATTACK, ALPHA. C
PHIS GAHZ

TIOISI 90.000 0.000
TMOISI 90.000 0.000
TIOIS1 90.000 0.000

DEGREES
ELEVTR
0.000

-10.000
10.000

RUDDER
0.000
0.000
0.000

REFERENCE INF-rCNATlcr A
SREF 7.8800 SQ. IN
LREF 2.02e0 IN.
BREF 4.4600 IN.
XmRP 3.3600 IN.
YHRP 0.0000' IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.19
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LL
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U .25

U

W .20

.05

-° -12 -10 - -4 -
ANGLE OF A

CATA SET SyNOC( CONFIGURATIONJ DESCRIPTIO

(D71005) Q MSFC TWT 544 LAUNCH VEHICLE STUDIES T'OISS
(871060) MSFC TWT 544 LAUNCH VEHICLE STUDIES T101SS
(871059) 0 HSFC TWT 544 LAUNCH VEHICLE STUDIES T101S1

TTACK. ALPHA. DEGREES
PHIS GAMZ ELEVTR RUDDER REFERENCE INFORMATION

90.000 0.000 0.000 0.000 SREF 7.8000 SQ. IN
90.000 0.000 -10.000 0.000 LREF 2.0280 IN.
90.000 0.000 10.000 0.000 BREF 4.4600 IN.

XMRP S.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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.40

.S5
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LUJ
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LL
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W

Li

W .20
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ANGL
OATA SET SYMOL .Ce'-4FIGURATI CO' DESCRI P T I O-N
(07~'tO .5 n MSFC TWT 544 LAUNCH VEHICLE STUDIES
(<7t1060a HSFC TWT 544 LAUNCH VEHICLE STUDIES
¢e710s9) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES(671059) O MSFC TWI 544 LAUNCH VEHICLE STUDIES

4 -2 0 2 4

E OF ATTACK, ALPHA. DEGREES
PHIS GAMZ ELEVTR

T01 SI 90.000 0 .000 0.000
Tl01 s 90.000 0.000 -10.000
TIOISI 90.000 0.000 10.000

RUDDER REFERENCE INFORMATION

0.000 SREF 7.8800 Q5. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 1N.

XHRP 3.3600 IN.
HMRP 0.0000 IN.

ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER ELEVONS (WITH ABORT SRMS) (PHIS : 90 DEG)
.40

.30

.25

.20

.15

.10

.05

.00
I14 - 8 - 6 -4

ANGLE
DATA SET SYMNOL CcAFIGURATICN DESCRIPTIC.
(071005) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(¢71060) 1 MSrC TWT 544 LAUNCH VEHICLE STUDIES

8710S59) X MSFC TWT 544 LAUNCH VEHICLE STUDIES0D1~)T754LUC EIL TDE

-2 o 2 4

OF ATTACK. ALPHA. DEGREES
PHIS GANZ ELEVTR

TtOlSI 90.000 0.000 0.000
T1OISI 90.000 0.000 -10.000
TIOISi 90.000 0.000 10.000

6

RUDDER
0.000
0.000
0.000

a 10

REFERENCE INFC4RNATION
SREF 7.8800 sa. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.19
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EFFECTOF ORBITER ELEVONS (WITH ABORT SRMS) (PHIS = 90 DEG)

-10 - 8 -6

Cr-44FIGURATICN DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

-4 -2

ANGLE OF ATTACI

TUDIES TIO1SI
TUDIES T01 S1
TUDIES T11Oi1

0 2 4

K. ALPHA. DEGREES
PHIS GAMZ ELEVTR
90.000 0.000 0.000
90.000 0.000 -10.000
90.000 0.000 10.000

6

RUDDER
0.000
0.000
0.000

8 10 12

REFERENCE INFCAHATIONt

SREF 7.8800 SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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.20

.10

.16

.14

.12

.10

.08

.06

.04

.00

-.02

-. 04

-. 06

-. 0O

'°t014 -i1 -tO - 8 - 6 - 4

ANGLI
DATA SET srMCBOL CONFIGURATION DESCRIPTIC4
I(D1005) M HSFC TWT 544 LAUNCH VEHICLE STUDIES
(671060) NSFC TWT 544 LAUNCH VEHICLE STUDIES
(871059) O MSFC TWT 544 LAUNCH VEHICLE STUDIES

4 - 2 0 2 4

E OF ATTACK, ALPHA, DEGREES
PHIS GAMZ ELEVTR

Tir0lSI 90.000 0.000 0.000
TiOlSI 90.000 0.000 -10.000
TlO101 90.000 0.000 10.000

RUDDER REFERENCE INFrCMATION
0.000 SREF 7.8800 0S. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER ELEVONS (WITH ABORT SRMS) (PHIS = 90 DEG)

<~~~~~~~~ . . _..._
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-14

DATA SET SYMCOL

(ID71005) 
(I710GO) 
(6]1059) 0

-10 6

CrOfFIGURATICON DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

-4 - 2 

ANGLE OF ATTACK.
PH

TUDIES TIOCIS1 90
TUDIES T101S1 90
TUDIES T0liSi 90

2

ALPHA. [
IS GAMZ
.000 0.000
.000 0 .000
.000 0.000

I., ,. .. I.. .... I.... .. .. I. .. ...... . I.. I.4 6 6 
4

DEGREES
ELEVTR
0.000

-10.000
10.000

6

RUDDER
0.000
0.000
0.000

12
14
14

REFERENCE INFORMATION

SREF 7.8800 So. IN
LREF 2.0280 IN.
CREF 4.4600 IN.
XHRP 3.3600 IN.
YNRP 0.0000 iN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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COrNFIGURATION DESCRIPTION
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUtNCH VEHICLE

.4 . .C ., . _ -. , -._

PITCHING MOMENT COEFFICIENT. CLM
PHIS GANZ ELEVTR RUDDER

STUDIES T10SI1 90.000 0.000 0.000 0.000
STUDIES TIOISI 90.000 0.000 -10.000 0.000
STUDIES TIOISi 90.000 0,000 10.000 0.000

.o

DATA SET SyMuC'L

(071005) 
rE71060 0

(B?1059) 0

-. 4 -. 5

REFERENCE INFORNMATION
SREF T.e8800 S. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.5600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER ELEVONS (WITH ABORT SRMS) (PHIS = 90 DEG)
0.? , i g , , ; i * * ' ~ I I w I I i Ir.' .. r1 1 - . .

-0.7 -

-0.8

-0.9 -

-9 .0-1.0

-1.2
.e

OATA SET Sy
(D71005)
(871060 )
(811059)

YHC00L CcAFICUARATIC4 DESCRIPTION
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

O MSFC TWT 544 LAUNCH VEHICLE S

.4 .3 .2 .1 .0 -. t

PITCHING MOMENT COEFFICIENT, CLM
PHIS GAMZ ELEVTR R

TUDIEs TI01SI 90.000 0.000 0.000
UOl ES TI0I SI 90.000 0.000 -10.000

TUDIEs T101i1 90.000 0.000 10.000

RUDDER REFERENCE INFC.RMATION
0.000 SREF 7.8800 S6. IN
0.000 LREF 2.0280 IN.
0.000 0REF 4.4600 IN.

XMRP 3.3600 tN.
YURP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .90
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EFFECT OF ORBITER ELEVONS ([W
o,7 ,IR I' I. . . i ,.

aon a

0.3
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0.1

O.0

-0.2

-0 o $

-0.4

-0.6

-0.7

-0,.

-0.9

-1 .0

-1.1

DATA SET
(D71005)
(671000)
(871059)

ITH ABORT SRMS) (PHIS = 90 DEG]
111 11f ....·, iI I .... I , -f wE gT . I I-~ -T-lfl7~ -1-7-----~ I

I I

L

_ _ _ r- i' ~~~~~~~~~~~~~~~~~~~~~-- 1' <
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.- dx / / .. ...
. ... .. ... ... .. .. .. ....... .. ...... ... .... ... .. ... .
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SY MOBOL

S0 .7 .5

CONFIGURATIJN DESCRIPTION
HSPC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

.4 .3 .2 .1 .0 -. t -. 2

PITCHING MOMENT COEFFICIENT. CLM
PHIS CAMZ ELEVTR RUDDER

STUDIES TIOlSI 90.000 0.000 0.000 0.000
STUDIES T1011OSI 90.000 0.000 -10.000 0.000
STUOIES TIOI S1 90.000 0.000 10.000 0.000

-. 3 -. 4 -. 5

__1

-. 6

REFERENCE INFORMATION
3REF 7.8800 sQ. IN
LREF 2.0280 IN.
EREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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.6

.S

.4

.3

.2

.1

.0

ANGLE OF ATTACK. ALPHA. DEGREES
OATA SET SYHMBOC CCNFIGURATION DESCRIPTIClI PHIS GAMZ ELEVTR

(D'1000 MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOlSt 135.000 0.000 0.000

t?71061) H MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI 135.000 .OO00 -10.000

(071062) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES T101SI 135.000 0.000 10.000

RUDDER REFERENCE INFRHATICON

0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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d .2 

L ..
LL

I
LLJ

z
. .0

-. 1

Z

-.r

-.6
--14 -12 -10 - 8 - 6 - 4

ANGL
DATA SET SYMBOLC CONFIGURATICrN DESCRIPTION

(0D71008) f MSFC TWT 544 LAUNCH VEHICLE STUDIES
S871061 I MSFC TWT 544 LAUNCH VEHICLE STUDIES
(B71062) HMSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
PHIS GAMZ ELEVTR

TiOISI 135.000 0.000 0.000
TtO1S1 135.000 0.000 -10.000
T101iS 135.000 0.000 10.000

RUDDER REFERENCE INFORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 8REF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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E1 .4 , ___ _

z

.s -. 2 _
LL
LL

U..

w

ANGLI

-. 3

-.4

-.=

-- 14 -12 -10 -8 -6 -4

ANGL
DATA SET SYHOC'L CCF'IGURATI-44 DESCRIPTION
(D01O00) N HsFC TWT 544 LAUNCH VEHICLE STUDIES
(871061 ) 11 NHSFC Tr 544 LAUnICH VEHICLE STUDIES
¢761062) 0 HSrC TI,/T 544 LAUNCH VEHICLE STUDIES

E OF ATTACK, ALPHA. DEGREES
PHIS GAMZ ELEVTR

TIT'lSi 135.000 0.000 0.000
TIOi Si 135.000 0.000 -10.000
Tt1iOS 135.000 0.000 10.000

RUDDER REFERENCE INrFORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0200 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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Z
u
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-0.1

W 0.0 -. - . . -.

LL
-0,1.LL

o -

-0.2

-o.i

ANGL
DATA SET SYMBOL CCNFICURATI CON DESCRIPTlIrI
(D71008) ) MSFC TWT 544 LAUNCH VEHICLE STUDIES

I71061J Z5 MSFC TWT 544 LAUNCH VEHIICLE STUDIES
(B710IZ) O MSFC TWT 544 LAUNICH VEHICLE STUDIES

E OF ATTACK. ALPHA, DEGREES
PHIS GAMZ ELEVTR

TO11i 1 135.000 0.000 0.000
TIO1 S1 135.000 0.000 -10.000
TIOiS1 135.000 0.000 10.000

RUDDER REFERENCE INFCRMATION

0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XNRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER ELEVONS (WITH ABORT SRMS) (PHIS = 135 DEG)
! · - iW !g i'W !- i f ! ! · i I i ! ! i i ! · I ! J I I 1'·' l I i if'z · · -F--'I- rs w
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DATA SET SYHB.L C'NFIGURATICON DESCRIPTIOCI

(07tOo01 M SFC TWT 544 LAUNCH VEHICLE 5'
(B710611 NSFC TWT 544 LAUNCH VEHICLE SI
(871062) 0 HSFC TWT 544 LAUNCH VEHICLE S

ANGLE OF ATTACK. ALPHA, DEGREES
PHIS *AHZ ELEVTR

TUDIES TItOI 135.000 0.000 0.000
TUDIES TlO1tS 135.000 0.000 -10.000
TUDIES TIOtS1 135.000 0.000 10.000

RUDDER
0.000
0.000
0.000

REFERENCE INFCORMATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
EREF 4.4600 IN.
XNRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER ELEVONS (WITH ABORT SRMS) (PHIS : 135 DEG)

0.1 -- . ..- __ ___

0.4

o. 

0.2

0.1

0.0

-0.1
LL
LL
W -0.2 -

LW -0.3
U

-O -0.4 , . . . . ..... .

< -0.5 IN.

0 -0.6

-0.0 

-o ...... 9

-1.0

-1.1

-1.24 -12 -10 -8 -6 4 -2 0 2 4 6 8 la 12 14

ANGLE OF ATTACK. ALPHA. DEGREES
DATA $ET SYNCOL CCONFIGURATICN DESCRIPTI[C PHIS GAMH ELEVTIR RUDDER REFERENCE INF"P.MATICM
(071008) MHSFC TWT 544 LAUNCH VEHICLE STUDIES T101S1 135.000 0.000 0.000 0.000 SREF 7.8800 SQ. IN
(071001) MSFC TWT 544 LAUNCH VEHICLE STUDIES TCIJISl 135.000 0.00o -10.000 0.000 LREF 2.0280 IN.
(071062) O MSFC TWT 544 LAUNCH VEHICLE STUDIES TC01 SI 135.000 0.000 10.000 0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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FFFFCT fF fRRITFR FILFVlNS (WITH ARBIRT SRM)I (PHIIS = 13F5 DlFG:
I I I l{ I I I . I I 6 I {[ . _ I I 11 .W 

. _ _ I · ! I I I I I I I I I I I I ! I I I '

W ~ ~__ . .==__. ,_._. .,.~

.r__ " ._ ___ . ._

-1 _-l _ _ __ 4 . _ . 6 8

_ _ < = t = ' c 4 =3 sY _~~~~~~~~~~~~~~~~~t $

ANGLE OF ATTAC
DATA SET SyHMCOL

o071008 R
(e71061 
tE71062 I 0

C'FUIGURATlJN ODESCRIPTISC
tSFC TWT 544 LAUNCH VEHICLE STUDIES
MsFC TWT 544 LAUNCH VEHICLE STUDIES
MFC TWT 544 LAUNCH VEHICLE STUDIES

T101 l
TlrJI SI
Ti 1 SITI 0151

:K. ALPHA. D
PHIS GAMZ

135.000 0.000
135.000 0.000
135.000 0.000

)EGREES
ELEVTR
0.000

-10o .000
10.000

RUDDER
0.000
0.000
0.000

REFEREttCE I NFrCRMAT 9 C

SREt 7.8800 so. IN
LREF 2.0290 IN.
EREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2490 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER ELEVONS (WITH ABORT SRMS) (PHIS = 135 DEG)
-, , -. ,_ . ._ , . * . _ . ._ _ ._ ._ ._ . . . .-. -- ----.. w , - t._ I I I II I II . _ I I_ _ I I II'I__ - --- r-- I--rr - J

45 - ..___

.40

25 . .-__

.20 

.15

,0

OATA SET 4SYMEC

(071000 )
(871061 I 
(071062) o

-10 - a

Cr'4FIGURATIO'N DESCRIPTICON
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

2 4 6

ANGLE OF ATTACK. ALPHA. DEGREES
PHIS GAMZ ELEVTR

;TUDIES T10lS1 135.000 0.000 0.000
1TUDIES TIOlS1 135.000 0.000 -10.000
TUDIES TIOISi 135.000 0.000 10.000

RUDDER
0.000
0.000
0.000

10 12 14

REFERENCE INFCr-HATIOf,4
5REF 7.8800 Q0. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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.60l

.50

.45

.40

Z

D .30

L

LL

IL

-J

X .20

.10

C

.05

-14 -2 -10 - 8 - 6 - 4 - 2

ANGLE OF A
OATA SCT SYMUOL CcN*FIGURATICON DESCRIPTION
(D7100) R HMSFC TWT 544 LAUNCH VEHICLE STUDIES Trl01S
(E7161) HMSFC TWT 544 LAUNCH VEHICLE STUDIES TIOIS1
(C71062) 0 NSFC TWT 544 LAUNCH VEHICLE STUDIES TlOS11

TTACK, ALPHA, DEGREES
PHIS GAHZ ELEVTR RUDDER REFERENCE INFCORHATtI /4

135.000 0.000 0.000 0.000 SrIEF 7.8800 SQ. IN
135.000 0.000 -10.000 0.000 LREF 2.0280 IN.
135.000 0.000 10.000 0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER ELEVONS (WITH ABORT SRMS) (PHIS = 135 DEG)
.40 . I I I , I . . I I I I i I I i - i .i . I i I I I I I I . I , I -- r-T I

.30

.20

.105

.10
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.00
14

I

0- H~~~~~~~:fr
~-t _I a -- 

OATA SET SYMOCr
(071008)
(871061) 
(871062) 0

CCdNFIGURATICON DESCRIPTION
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

6

RUDDER
0.000
0.000
0.000

12

REFERENCE INFORMATION
SREF 7.8800 S0. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0,2480 IN.
SCALE 0.0040 SCALE

- 4 - 2 0 2 4

ANGLE OF ATTACK. ALPHA. DEGREES
PHIS CAMZ ELEVTR

TUDIES T101S1 135.000 0.000 0.000
TUDIES TO1 S1 135.000 0.000 -10.000
TUDIES T101 1s 135.000 O.0O0 10.000

MACH .61
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EFFECT OF ORBITER ELEVONS (WITH ABORT SRMS) (PHIS = 135 DEG)

0 4 6 a 10 12 14

ANGLE OF ATTACK. ALPHA. DEGREES
CcNFtIGURATtICr DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

Tl 01 SI
Tlol S1
T101 SI

PHIS
135.000
135.000
1535.000

GAMZ ELEVTR
0.000 0.000
0.000 -10.000
0.000 10.000

RUDDER REFERENCE INFOC4RMATICN
0.000 SREF 7.8800 So. IN
0.000 LREF 2.0280 IN.
0.000 DREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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ANGLE OF ATTACK. ALPHA. DEGREES
5yHDrMC CN~FIGURATI. N DESCRIPTION PHIS GAHZ ELEVTR RUDDER REFERENCE INFOCRMATION

Hsrc TWT 544 LAUNCH VEHICLE STUDIES T101SI 135.000 0.000 0.000 0.000 SREF 7.eBso SQ. IN
SFC TWT 544 LAUNCH VEHICLE STUDIES T10lSi 135.000 0.000 -10.000 0.000 LREF 2.0200 IN.

O MSFC TWT 544 LAUNCH VEHICLE STUDIES TO01SI 135.000 0.000 10.00 0.000 EREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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.20

.16

.16

.14

.12

.10

.08

.06

.04

.02

.00

-.02

-.04

-.06

-. 08

ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMBCL CrAl4IGURATICtN DESCRIPTI¢4 PHIS GAMZ ELEVTR RUDDER REFERENCE INFcR.MATICA
(Dl1OO) SFC TWT 544 LAUNCH VEHICLE STUDIES T1OCISI 135.000 0.000 0.000 0.000 SfEF 7.8800 Q50. IN
(E71061) MSFC TWT 544 LAUNCH VEHICLE STUDIES T101S1 135.000 0.000 -10.000 0.000 LREF 2.0280 IN.
(I71062) MHSFC TWT 544 LAUNCH VEHICLE STUDIES TIOSC1 135.000 0.000 10.000 0.000 OREF 4.4600 IN.

XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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.16
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.14
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C) ._0

UL .06
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-. 04
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J

DATA 0ET SYM-'A C-NFICURATION DESCRIPTI- N

4C

-. 06

-. 08

--°l l -. 1 0 

ANGL

DATA SET $yHDC4.. CrCNFIGURATIC, NESCRIPTIC,
(D71008) C HSFC TWT 544 LAUNCH VEHICLE STUDIES
(710611) HSFC TWT 544 LAUNCH VEHICLE STUDIES
(071062) t HSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
PHIS CGAZ ELEVTR

TiOir S 135.000 0.000 0.000
T1i1Si 135.000 0.000 -10.000
T101SI 135.000 0.000 10.000

RUDDER REFERENCE INFCOHATION
0.000 SREF 7.8800 so. IN
0.000 LREF 2.0280 IN.
0.000 DREF 4.4600 IN.

XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHnP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER ELEVONS (WITH ABORT SRMS) (PHIS = 135 DEG)
.20 I

.16

.16

.14

.12

.10

.0O
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.00

-. 02
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-. 06

-. 08

-. o10
-14

DATA SET SY¥'l-C
(0710080) 
¢e71061 ) R
C 71062 ) 

-12 -10

COcJFIZGUnATION 
MSPC TWT 544 LAU
HSFC TWT 544 LAU
MSFC TWT 544 LAU

- -6 -4 -2 0 2

ANGLE OF ATTACK. ALPHA. [
OESCRIPTICIN PHIS GAHZ
JNCH VEHICLE STUDIES TI01S1 135.000 0.000
JNCH VEHICLE STUOIES TIOiSi 135.000 0.000
JNCH VEHICLE STUDIES TIOrS1 135.000 0.000

4

DEGREES
ELEVTR
0.000

-10.000
10.000

6

RUDDER
0.000
0.000
0.000

8 10 12 14

REFERENCE INFCORMATI0CN
SREF 7.8800 50. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER ELEVONS (WITH ABORT SRMS) (PHIS = 135 DEG)
tr.[·[! w "k * ! .- i , - . . . - . ,. . . ,[ . . ". .] t I '-. . . . . . _ _ _' _ _ , , , _ '--TI[·l{H']-T'--r-rl-T'
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DATA SET SYM1BD
(071000 ) C
(07 1061 ) 
(e 71062 ) 

.7 .6 .5

CCk4FICURATIC-JN DESCRIPTION
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

.4 .3 .2 .1 .0 -. 1

PITCHING MOMENT COEFFICIENT, CLM

TiI 51
TI 01 SI
T10151

PHIS

135.000
135.000
135.000

GAMZ
0.000
0.000
0.000

ELEVTR
0.000

-10.000
10.000

-. 2

RUDDER
0.000
0.000
0.000

-. 3 -. 4 -. 5 -. 6

REFERENCE INFCOHNATION

SREF 7.8600 SQ. IN
LREF 2.0280 IN.
BEiEF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER ELEVONS (WITH ABORT SRMS) (PHIS = 135 DEG)
0.7 .I i I . . i . i r . . , 1 . .a - l i i. i 'I -- _ ITriiT III i i I I i * i I I y 
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PITCHING MOMEN
DATA SET SYMBC'L

0710G2 ) O
t O?1OOO) 0

CcJFtGURATEICA OESCRIPTIKcN
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

T101 1
T10151
T71O SI

I

.1 .o -.1 -._

IT COEFFICIENT. CLM
PHIS GAHZ ELEVTR RUDDER

135.000 0.000 0.000 0.000
135.000 0.000 -10.000 0.000
135.000 0.000 10.000 0.000

Wb~~~~~~~~~~~~~~~~~~~~~~~~~~~~~_ --G X

..... m , -- -

rw j - t 

r-- r-Tr --j-

REFERENCE INFCORMATICIO
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
2HRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER ELEVONS (W
0,7 .WE ,*,J ,t"'i Iw ~ I I I

IB.E

ITH ABORT SRMS) (PHIS = 135 DEG)
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DATA SET SYMOCL
(D71008 ) 
(t710 1 ) 
(071062) 0

.8 .7 .6 .5 .4 .3

PITCHING
CONFAIGURATION DESCRIPTICO

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MHFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES T101 S

.2 .1 .0 -. 1 -. 2

MOMENT COEFFICIENT, CLM
PHIS CAMZ ELEVTR RUDDER

Sl 135.000 0.000 D.00D 0.000
Si 135.000 0.000 -10.000 0.000
Sl 135.000 O.ODD 10.000 0.000

r-* -1-1

-.3 -. 4 -. 5 -.6

REFERENCE INFrAHATtON
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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'FECT OF ORBITER ELEVONS (WITH ABORT SRMS] (PHIS = 75 DEG)
. * I . I I ,, ! ,- .- , * . ., r I r ,,, ,, ,_ *, * ,, I ', i r -r-----r-~r-

.. .4 . - .- .I .- wL __ ,, n __· 6 [

DATA S3ET SYHC5L
(071010)
(C71056)

C71058 ) O

SIDE SLIP ANGLE. BETA. DEGREES
CCOIFIGURAT ICJ DESCRIPTION PHIS GAMZ ELEVTR

MSFC TWT 544 LAUNCH VEHICLE STUDIES T101S1 75.000 0.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T10iSi 75.000 0.000 -10.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T101SI 75.000 0.000 10.000

RUDDER
0.000
0.000
0 .000

REFERENCE INFCORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 35.600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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SIDE SLIP ANGLE. BETA, DEGREES
SYMBCL CCNFIGURATICrN DESCRIPTION PHIS GAMHZ ELEVTR

MSrC TWT 544 LAUNCH VEHICLE STUDIES T101S1 75.000 0.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOlSI 75.000 0.000 -10.000
HMSFC TWT 544 LAUNCH VEHICLE STUDIES TC10SI 75.000 0.000 10.000

RUDDER REFERENCE INFCIRMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 OREF 4.4600 IN.

XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .90

(A

X

>- .04
0

m

--j
.02

U

W .00

U

LL
LL

Go -. 02

z
Ld

-.- 04

J -. 06
-J

-. 08

-. 101

DATA SET
(171010)
(C?1056)
tc705os )
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SIDE SLIP ANGLE. BETA. DEGREES
S y MCL CCNFICURATICON DESCRIPTION PHIS GAMZ ELEVTR

MS.FC TWT 544 LAUNCH VEHICLE STUDIES TIOJS1 75.000 0.000 0.000

H MSFC TWT 544 LAUNCH VEHICLE STUDIES T1'O1SI 75.000 0.000 -10.000

0 MSFC TWT 544 LAUNCH VEHICLE STUDIES TlOISI 75.000 0.000 10.000

RUDDER
0.000
0.000
0.000

REFERENCE INFORHMATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20

x

C

m

_J
z

LJ

Z

LL

I-
z

LL

LLI

z
-J

_J
._

0AYA SET

(D71010)
(C71056)
(C7105 )
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EFFECT OF ORBITER ELEVONS (WITH ABORT SRMS) (PHIS = 75 DEG)
-- * C dW f ! i 'ii i ~ !!! Ii! 1 -~f-r- - I"*!h

E - --- ---

a - -4

SIDE
CcONF IGURATICO DESCRIPTICON

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

I
- 2 0 2 4

SLIP ANGLE. BETA. DEGREES
PHIS GAMZ ELEVTR

T1IOSI 75.000 0.000 0.000
TIOlSI 75T000 0.000 -10.OO0
TIGISI 75.000 0.000 10.000

6 S 10 12 14

RUDDER
0.000
0.000
0.000

REFERENCE INFORMA
SREF 7.800e
LREF 2.0280
8REF 4.4600
XHRP 3.3600
YHRP 0.0000
ZMRP 0.2480
SCALE 0.0040

MACH .60

.iS r

.to

.15

.10

.05

.00

-.05

xX

C)

m

LJ

U

Z

LL
LL
Ld

z
U]

CD
Z

xc -. 15

-. 20

-. 25 '_
-14 -12 -10

SY MHCCDATA SET
(l071010)
(C71056)
C 7105." )

SQ. IN
IN.
IN.
IN.
IN.
IN.
SCALE
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.3a

3i0

.15

C,)

X

iC

.05

C)

I-

.os ,

U .00

LLr

C)

L-

-. 20

-. 2014 -12 - 4
-14 -12 -10 - 8 - 6 -

SIDE
DATA SET SYMUOC C¢rFICGURATION DESCRIPTICJ4
(D71010) Q MSFC TWT 544 LAUNCH VEHICLE STUDIES
(C710.6) £1 MSFC TWT 544 LAUNCH VEHICLE STUDIES
(C710 o) (O HSFC TWT 544 LAUNCH VEHICLE STUDIES

SLIP ANGLE. BETA. DEGREES
PHIS GAMZ ELEVTR

TIOI St 75.000 0.000 0.000
Ti l SI 75.000 0.000 -10.000
TlOl Sl 75.000 0.000 10.000

RUDDER REFERENCE INFORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .90 PAGE 918



W
.)

x

O .10
LI

L .do.

m

bLa

.05

L)

0

Z>-

7

W =~ ....

C)

ILL

~~I~~~ ~SIDE

DATA SET $yMOCA.- CONFIGURATION~ DESCRIPTIONI

(O7101O) M SFC TWT~ 544 LAUNCH VEHICLE STUDIES
¢C71056 ) R MSFC TWT' 544 LAUhlCH VEHICLE STUDIES
(C71058) O MSFC TWT 544 LAUNCH VEHICLE STUDIES

C)

I-o

-.10

-14 -12 -10 - 8 -S - 4

S IDE
DATA SET SYHDC4r C~trIGURAU~ltlk 0tSCMIPTtCh4
(071010) HSFC TWT 544 LAUN·CH VEHICLE STUDIES

(C71056) SFC TWT 544 LAUN·CH VEHICLE STUDIES
(Ccviose O HSFC TWT 544 LAUNCH VEHICLE STUDIES

SLIP ANGLE. BET
PHIS

TIOISI 75.000
TIO 1Si 75.000
TI.I51 75.000

A,. DEGREES
GAMZ ELEVTR RUDDER REFERENCE INFORMATION
0.000 0.000 0.000 SREF 7.8800 SQ. IN
.O000 -10D.000 0.000 LREF 2.0280 IN.

0.000 10.000 0.000 EREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20 PAGE 919



U

Z
LL

U

LL

W
U

U
0

LL

-J

c n:I

DATA SET SYMOC'L

(071010 ) R
c710, 56 )

(CtOSOC) 

SIDE SLIP ANGLE. BETA. DEGREES
CcJFIGCURATICON DESCRIPTICON PHIS GAMZ ELEVTR

MSFC TWT 544 LAUNCH VEHICLE STUDIES T101S1 75.000 0.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T1OISI 75.000 0.000 -10.000

HSFC TWT 544 LAUNCH VEHICLE STUDIES T1oSS1 75.000 0.000 10.000

RUDDER
0.000
0.000
0.000

REFERENCE INFORMATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600: IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .60 PAGE 920



EFFECT OF ORBITER ELEVONS (WITH ABORT SRMS) (PHIS

.9

.0

.4

SIDE SLIP ANGLE. BETA, DEGREES
syMO"CA Cr'IFICGURATION DESCRIPTIC" PHIS GAMZ ELEVTR

MSFC TWT 544 LAUNCH VEHICLE STUDIES TlOtSI 75.000 0.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES TiOS1i 75.000 O.OO0 -1O.OOO

O MSFC TWT 544 LAUNCH VEHICLE STUDIES TlOISI 75.000 0.000 10.000

RUDDER
0.000
0.000
0.000

REFERENCE INFORMATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
DREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 921
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z
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LLLi

LLU
0

U

LL

LY.

I-
_J
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-. e
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DATA SET
(071010)
(C71056)
(C71058)
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EFFECT OF ORBITER ELEVONS (WITH ABORT SRMS) (PHIS = 75 nFE)

SIDE
s$MHCL Cc4FIGURAT'-ISN DESCRIPTIC.N

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

O MSFC TWT 544 LAUNCH VEHICLE STUDIES

SLIP ANGLE. BETA, DEGREES
PHIS GAMZ ELEVTR

TI11Si 75.000 0.000 0.000
T101S 75.000 0.000 -10.000
TIOISI 75.000 0.000 10.000

RUDDER
0.000
0.000
0.000

REFERENCE INFOrHATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP S.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 922
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Ji .4

.2S
LL
LL
I,

u

o 21

4 -10 -.
I-

MACH .20

-.:

-. 4

-.o

-14 -12 -1o - 6 - 6

OATA SET SyMNC4. CCIIFIGURATIc* DESCRIPTICAJ
¢871079) Q MSFC TWT 544 LAUNCH VEHICLE
(871064) HSFC TWT 544 LAUNCH VEHICLE

(07065) B HSFC TWr 544 LAUNCH VEHICLE(671003) MSFC TWT 544 LAUNCH VEHICLE

MACH 1.20

- 4 - 2 0 2 4

ANGLE OF ATTACK. ALPHA, DEGREES
PHIS GAMZ ELEVTR

STUDIES Tlr.S2 75.000 0.000 0.000
STUDIES T102sl 75.000 0.000 -10.000
STUDIES TICe.S1 75.000 0.000 -30.000
STUDIES TlCesl 75.000 0.000 10.000

RUDDER REFERENCE INFORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT
.. . . .

,6

.?

.5

-1

z
L.

LL

LL

z
LLI

z

I.-

0-

.4

.Z

.2

.1

.0

-. 1

-. 2

_.3

-. 4

-14 -12 -10 -6 4

ANGL
DATA SE:T SYMuCL CrAJFIGURATI'-I DESCRIPTICON
(e71079 ) MsFC TWT 544 LAUNCH VEHICLE STUDIES
(B710C4) 11 MSrC TWT 544 LAUNCH VEHICLE STUDIES
(I71065) > MSFC TWT 544 LAUNCH VEHICLE STUDIES
(07100G3) MSFC TWT 544 LAUNCH VEHICLE STUDIES

-2 0 2 4

E OF ATTACK, ALPHA. DEGREES
PHIS CAHZ ELEVTR

T102S1 75.000 0.000 0.000
T1Cr2S1 75.000 0.000 -10.000
TlOZS1 75.000 0.000 -30.000
TIC2S1 75.000 0.000 10.000

RUDDER RErERENCE INFrRMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 * IN.
0.000 BREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 924MACH 1.97



EFFECT OF ORBITER ELEVONS (WITHOUT ABORT SRMS) [PHIS : 75 DEG)
.,t

.7

.6 

.5

.4

.2

.I

.O

-. 1

- .

-. 4

-.

-.
-12 -10 - 8 -4

ANGLE
DATA SCT $YMr-A.L CONFIGURATION4 DESCRIPTICfJ

7B?10791 Q; HSFC TWT 544 LAUNCH VEHICCLE STUDIES
(0710641 M.5FC TWT 544 LAUNCH VEHICLE STUDIES
(B710G51 $1SFC TWT 544 LAUNCH VEHICLE STUDIES
(l71063) U NSFC TWT 544 LAUNCH VEHICLE STUDIES

- z 0 2 4

OF ATTACK. ALPHA. DEGREES
PHIS CAMZ ELEVTR

TI 2SI1 75.000 0.000 0.000
71c251 75.000 0.000 -10.000
TIC2s1 75.000 0.000 -30.000
T1 J251 75.000 0.000 10.000

6 8 10

RUDDER
0.000
0.000
0.000
0.000

t2 14

REFERENCE INFORMATION
SREF 7.8800 5Q. IN
LREF 2.0280 IN.
eREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 925
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.6

.4

-. 1

-. 2

-. 3

.4

-. 5

-. 6
-14 -1

DA74 SET SYrMeSC

IU71079) R
0710644)

(071063)

ANGLE OF ATTACK. ALPHA. DEGREES
C¢4FFIIGURATIOC* OESCRIPTIC- PHIS GAMZ ELEVTA

MSFC IWT 544 LAUNCH VEHICLE STUDIES T1r0sl 75.000 0.000 0.000
MSFC TWT 544 LAUttCH VEHICLE STUDIES TIr025 75.000 0.000 -0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T10251 75.000 0.000 -30.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES Tlr2sl 75.000 0.000 10.OOO

RUDDER REFERENCE INFrCXMATIrcJ
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YtRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96 PAGE 926



EFFECT OF ORBITER ELEVONS (WITHOUT ABORT SRMS) (PHIS = 75 DEG)
. [ ' k ['. g , [ i . [ [ i [ g , a r - .. [ , i [ , ][ , [ ] [ ,' I --i i t · -L -* --- T _

i

_ /n

ej
.=/

L~. _) 7 _ t

. = =< -

-12 -10 - 8 6 -4

ANGLE

- 2 0 2 4

OF ATTACK, ALPHA, DEGREES
6 8 10 12 t4

DATA SET SYMBOL
(871079)
(B71064 ) 
(B71065 ) 
(871063 )

CONFIGURATION DESCRIPTIoN
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIOtES

TtI 02SI

Ti s251
T.''S!

PHIS
75.000
75.000
75.000
75.000

GAMZ ELEVTR
0.000 0.000
0.000 -10.000
0.000 -30.000
0.000 10.000

RUDDER
0.000
0.000
0.000
O.000

REFERENCE INFORMATION
SREP 7.8800 tS. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER ELEVONS (WITHOUT ABORT SRMS) (PHIS = 75 DEG)
0 ~ - . . . I , I I . . i.I . . . I [' i ' I. . .I d I I I i [ I I ' -' I-,- I I I -I -I I

0.6

0.4

0.3

0.2

0.1

0.0

-0 1

-0.2

-0.3

-0.4

-0.5

-0.* 

-0. 7

-0.8

-0.9

-1.0

-9.1 F

-1.2 14

DATA SET SYN".rL
IC?71079)
¢671064 )

(071063) 8¢ 0 711,}G3 

.
-12 -10 - 8 - 6 -4

ANGLE
CO'IFtGUrIATICl OESCRIPTICN

HSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFrC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES

-2 0 2

OF ATTACK, ALPHA. C
PHIS GAMZ

T1r".Si 75.000 0.000
TICKS1 ?5.000 0 .000
TIC'S1 75.000 0.000
TIC2 Sl 75.000 0.00DDO

4

)EGREES
ELEVTR

O .000
-10.000
-30.000

10.000

RUDDER
0.000
0.000
0.000
0.000

r- I- l- I '

~2 lI
12 1

RE£ERENCE INFCI'MATICON
SREF 7.8800 so. IN
LRIEF 2.0280 IN.
0REF 4.4600 IN.
XMRP 3.3600 IN.
YNRP O.0000D IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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yrMDOL COCNFIGURATION DESCRIPTION
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
HSFC TWT 544 LAUNCH VEHICLE S
H MSrC TWT 544 LAUNCH VEHICLE S

ANGLE OF ATTACK. ALPHA. DEGREES
PHIS GAMZ ELEVTR RUDDER

TUDIES T1CY2SI 75.000 0.000 0.000 0.000
TUDIES T102s1 75.000 0.000 -10.0OO 0.000
TUDIES Tle2St 75.000 0.000 -30.000 0.000
TUDIES Tir2S1 75.000 0.000 10.000 0.000

REFEREtCE INFCNRMATICt
SREF 7.8S00 30. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACiH 3. 48

EFFECT
0.? .' ,

0.1

0.4

0.3

z
u

I-
Z
w
LLU

LL

f)

O

LL

IL

C_

z

0.2

0.1

0.0

-0.1

-0.2

-0.5

-0.4

-0.6

-0. ,7

-0.8 -

-0.9 -

-1.0 

-1 .1

-1.214

DATA SET SY
(I71079 )
(C71064)
(071065)
(071063)
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EFFECT OF ORBITER ELEVONS (WITHOUT ABORT SRMS) (PHIS = 75 DEG)

VVwt,*. *w. . . . .W... , -wwITswgw', I , [ 

_~~~~~~~~~, .__.__._.__......... _ _
_ .. . _ 

.'r_

L
6 8 10 12 *4

ANGLE OF ATTACe
CONFIGURATICr4 DESCRIPTION

HSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES
NSFC TWT 544 LAUNCH VEHICLE STUDIES

Tl CSI
T12e SI
Ti1 . SI
Ti0 SI

K. ALPHA. DEGREES
PHIS GAHZ ELEVTR
75.000 0.000 0.000
75.000 0.000 -10.000
75.000 0.000 -30.000
75.000 0.000 10.000

RUDDER
0.000
0 .000
0.000
0.000

REFERENCE INFCirMATICON
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2460 IN.
SCALE 0.0040 SCALE
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o.7 1

z

LJ

L)

LiC)

LL

0
LL

.gIL

o0.

0.s

0.4

0.3

0.2

o0.

-0.2

-o .,

-0.3

-0.4

-0.5

-0.8

-0.9

-t.0

-1.1

-1.2I I
14

.1I
-12

1
-tO - 8

-I
DATA SET
(071079)
(0710G4)
(C710G5)
(071063)
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.60

.·5

.50

z
Ld

LL
LL

LdU

U-O

X

.40

.35

.30

.25

.20

.I5

.o0

.o05

-14 -12 -10 - 8 - 6 - 4 - 2

ANGLE OF A
DATA SET SYMOCOL CONrIGURATICON DESCRIPTION

B(71079) MSFC TWT 544 LAUNCH VEHICLE STUDIES T0C2tSI
(871064) 1 MHSFC TWT 544 LAUNCH VEHICLE STUDIES TICtS21
(871065) M HSFC TWT 544 LAUNCH VEHICLE STUDIES TIc251
(071063) HSFC TWT 544 LAUNCH VEHICLE STUDIES Tl251S

~TTACK. ALPHA, DEGREES
PHIS GAMZ tLEVTR RUDDER REFERENCE INFORMATION
75.000 0.000 0.000 0.000 SREF 7.8800 50. IN
75.000 0.000 -10.000 0.000 LREF 2.0280 IN.
75.000 0.000 -30.000 0.000 BREF 4.4600 IN.
75.000 0.000 10.000 0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER ELEVONS (WITHOUT ABORT SRMS) (PHIS = 75 DEG)
I I I I .[l{ I' I I . l ! T . ,ll I I Ii| [--_ , I * --

_~~~~~~~~~~~~~~~~~~~~ .I _ _

I

1--'_ -

- - - --.. . - -

-10 - 8 -6 4 - 2 U

ANGLE OF ATTACe
DATA SET SNMCOL

(8710G4T9) 

(0710CG3)SctC5 

CrcJFIiURATICrJ DEsCRIPTICON
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

TiresI
TI CeS
TlroSI
TI reS

K. ALPHA. DEGREES
PHIS GAMZ £LEVTR
75.000 0.000 0.000
75.000 0.000 -10.000
75.000 0.000 -30.000
75.000 0.000 10.000

RUDDER
0.000
0.000
0.000
0.000

REFERENCE INFORMATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH
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.20

.15

.10

.05

.00 L-
14

DATA SET
(871079)
(871064)
(co10G5)
(071063)

SYMHCoL CC.FIGURAT.ION DESCRIPTICN
HSFC TWT 544 LAUNCH VEHICLE S
MFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

a MSFC TWT 544 LAUNCH VEHICLE S

-4 - 2 0 2 4

ANGLE OF ATTACK. ALPHA. DEGREES
PHIS GAMZ ELEVTR

STUDIES T3CeS1 75.000 0.000 0.000
iTUOIES T1021 75.000 0.000 -10.000
STUDIES TiCeSI 75.000 0.000 -30.000
STUDOIES T1r251 75.000 0.000 10.000

RUDDER REFERENCE INFORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48
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U ·
.40

Z

U .35

LL

o .30
U

O .-- -

u

LL

-J

.20

.15

.05

.00- - -1- - G- 

ANGL
DATA SET SYMOOL COIFIGURATION DESCRIPTICNJ
(070t?9) Q MSFC TWT 544 LAUNCH VEHICLE STUDIES
(171064) H MSFC TWT 544 LAUNCH VEHICLE STUDIES
(071065) 0 HSFC TWT 544 LAUNCH VEHICLE STUDIES
(071063 ) MSFC TWT 544 LAUNCH VEHICLE STUDIES

MACH

E OF ATTACK, ALPHA, DEGREES
PHIS GCAZ ELEVTR

TIc1S1 75.000 0.000 0.000
T102S1 75.000 0.000 -10.000
71TtRSt 75.000 0.000 -30.000
TIC251 75.000 0.000 10.000

4.96

RUDDER REFERENCE INFORHATI-Oe

0.000 SREF 7.8800 3C. IN
0.000 LREF 2.0280 IN.
0.000 CREF 4.4600 IN.
0.000 XMRP 3.3600 IN.

YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMOCL~

( B71074 )

B71065) a( C71063 )

MACH

CrC',ICURATIC'J DESCRIPTION
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

1.20

Ti CeS1
TI 02S1
TtiCeS
TI C251

PHIS
75.000
75.000
75.000
75.000

CAMZ ELEVTR
0.000 0.000
0.000 -10.000
0.000 -30.000
0.000 10.000

RUDDER
0.000
0.000
0.000
O.000

REFERENCE INFCnMlATICN
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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.40

LL .2 0 .

I -----.. N

LL

(J, .20
U-IL

LL

-J

X .10

LL

.05

-014 -12 -10 - 8 -6 - 4

ANGL
DATA SET Sy MDA.r CONFIGURATIOc DESCRIPTIC.
(87071.) M HSFC TWT 544 LAUNCH VEHICLE STUDIES
(8710641 , MSFC TWT 544 LAUNCH VEHICLE STUDIES
(o 71065 0 MSrC TWT 544 LAUNCH VEHICLE STUDIES
(8'10631 [0 MSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
PHIS GAMZ ELEVTR

TiCreSi ?5.000 0.000 0.000
TICe2S 75.000 0.000 -10.000
TlrSIl 75.000 0.000 -30.000
T1Ce2SI 75.000 0.000 10.000

RUDDER REFERENCE INFtrkcMATIOtN

0.000 SREF ?.8800 S0. tN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.
0.000 XMHP 3.3600 IN.

YMrP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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El
.40

.S35

LL

D

W- .20

0

LL

.L0

-14 -12 -0 - - 6 -

ANGL
DATA SET SYMBCX CrCFIGURATIGC OESCRIPTIC[
(B71079) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(871004 ) MHSFC TWT 544 LAUNCH VEHICLE STUDIES
¢B710G5) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES
(B71063) MHSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK, ALPHA. DEGREES
PHIS CAMZ ELEVTR

T1c251 75.000 0.000 0.000
TIC102 75.000 0.000 -10.000
Tlr-251 75.000 0.000 -30.000
Tlr02S t 75.000 0.000 10.00D

RUDDER REFERENCE INFORMHATION

0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.
0.000 XMRP o.3600 IN.

YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48 PAGE 937



EFFECT OF ORBITER ELEVONS (WITHOUT ABORT SRMS) (PHIS = 75 DEG)
,40 - .I I I I I I i I I , I' I' I I I i I I I I . I . . I I i i .I . i T" * .

.B5

.30

.25

.20

.15

.10

.05

.00 _,
-14

DATA SET SYMDC'-
(0171079) 

B71064 ) R
(C71U63) 8

ANGLE OF ATTACK. ALPHA. DEGREES
CCrtlIGURATION DESCRIPTIOr PHIS GAHZ ELEVTR

MSFC TWT 544 LAUINCH VEHICLE STUDIES TIC2 S 75.000 0.000 0.000
MSFC TWT 544 LAUNtCH VEHICLE STUDIES Tlr251 75.000 0.000 -10.000
MHFC TWT 544 LAUNCH VEHICLE STUDIES T102S1 75.000 0.000 -30.000
H5FC TWT 544 LAUNCH VEHICLE STUDIES Tlr2SI 75.000 0.000 10.000

RUDDER
0.000
O0.000
0.000
0.000

REFERENCE INFCRAMATtcl:
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
EREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96

LL

C(

LLL.

UJ

C,

-J

LLt

L)C)

LL_

_J

X

CY
o
LL
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C) .10

.08

C)

LL .06
LI

" .04

CD .02

m
-. 04-. 00

- .0..-

-. 08 

- 14 -12 -10 - 8 - 6 -

ANGL
DATA SET SyHM ' CB C*ONFICURATIC4 DESCRIPTIC['
(071079q) HMSFC TWT 544 LAUNCH VEHICLE STUDIES
(0710_64) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(710U65) M MSFC TWT 544 LAUNCH VEHICLE STUDIES
(C71063) MSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
PHIS GAMZ ELEVTR

T102s1 75.000 0.000 0.000
TI2SI 75.000 0.000 -10.000
T102Sl 75.000 0.000 -30.000
T102SS 75.000 0.000 10.000

RUDDER
0.000
0.000
0.000
0.000

REFERENCE INFr'MATA1R4
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YmRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER ELEVONS (WITHOUT ABORT SRMS) (PHIS
.0tO

.1,

.14

.12

m

LI

z

LL

U_

CJLl

X

cr

LIJ
U)

[rn

.10

.08

.06

.04

.02

.00

-. 04

.06

.08

-. 10I
-24

DATA SET SYM'C-
(071079)
.B71064 ) 
(07106 5)
(B7106 3) 

-12 -10

COIFIGURATICON DESCRIPTICAI

HSFC TWT 544 LAUNCH VEHICLE
HSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
M3FC TWT 544 LAUNCH VEHICLE

- 6 - 4 -2

ANGLE OF ATTACM

STUDIES
STUDIES
STUDIES
STUDIES

TiCekS
Tlr'eSl
T1CeSI
TI e Si

I
0 2 4

= 75 DEG)

6

RUDDER
0.000
0.000
O.000
0.000

K. ALPHA. DEGREES
PHIS GAMZ ELEVTYR
75.000 0.000 0.000
75.000 0.000 -10.000
75.000 0.000 -30.000
75.000 0.000 10.000

8 l0 12 14

REFERENCCE INFCJHRATIrJN
SREF 7.8800 SQ. IN
LREF 2.0200 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97

; d i i ! i i i i i i i i i i ! i i i i i i i 1 ! ii ! i i & m · i T-r~ -f- -~T-- ' % 'lr -1T'

. . 1 -,,
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I

I

. A
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EFFECT OF ORBITER ELEVONS (WITHOUT ABORT SRMS) (PHIS = 75 DEG)
.,o

.1.

.16

.14

.12

.10

.08

.06

.04

.02

.00

-. 02

-. 04

- .06

-. 08

-. IDX
4-14

OATA SET SyMOC".
(871079)
(071064 R
(B71065) )
( B to63} )

-12 -10
I

-6 -4 -2
I
0 4 6 8

ANGLE OF ATTACK. ALPHA. DEGREES
CCNFIGURATlrlJ DESCRIPTICI PHIS GAMZ ELEVTR

MSFC TWT 544 LAUNCH VEHICLE STUDIES TlrS02 75.000 0.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T10CS1 75.000 0.000 -10.000
MSFC ,WT 544 LAUNCH VEHICLE STUDIES Ti72Si 75.000 0.000 -30.000
MSFC TT 544 LAUNCH VEHICLE STUDIES TlC2S1 75.000 0.000 10.000

RUDDER
0.000
0.000
0.000
0.000

10

L~~~~~-

,,1 .~ I.- i,, i.i .II ri.l ,1! ,,! .II .l~' .II ,'!~ . ' _ - -- t'

I~~~~~~~ ._.....

12

REFERENCE INFCrIMATION
SREF 7.8800 5Q. IN
LREF 2.0280 IN.
EREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48

m

LI
LL

z

LO

LL

OrC:

LL

ciC.

X

4L

m
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EFFECT OF ORBITER ELEVONS (WITHOUT ABORT SRMS) (PHIS = 75 DEG)

-12 -10

4
__ -

- 8

CC-4FICURATICN OESCRIPTICON
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE

6 -4 -2

ANGLE OF ATTACI

STUDIES
STUDIES
STUDIES
STUDIES

Tl ces S
Tlr'St
Ti C2Si
TI C~SI

0 2

K, ALPHA. C
PHIS GAMZ
75.000 0.000
75.000 0.000
75 000 0.000
75.000 0.000

4

DEGREES
ELEVTR
0.000

-10.000
-30.000
10.000

6

RUDDER
0.000
0.000
O.000
0.000

8 10 12 14

REFERENCE INF-ORATIHCr
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMHRP 3.3600 IN.
YHRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 942

.,0 r

.. 18

.se

.14

.12

ca

I-f
z

_
LL

LL

LL

IL

C)

LL

I

m

.10

.08

.04

.02

.00

-. 02

-. 04

- .06

- .0e

-14_

syMOC.
21~r

DATA SET
(C71079 )
(071064)
(0 7065)
(E71063)

4.96MACH



EFFECT OF ORBITER ELEVONS (WITHOUT ABORT SRMS) (PHIS = 75 DEG) -
O.7-I - I v I I I I I I I . I .... I . I m I I I I I I T I I I I , I I I I - I -r-r_

0.

0.8

0.4

0.3

z

z
w

Li
LL
Ll

0

-J

z

0.2

0.1

0o.0

-0.1

-0.2

-o.3

-0.4

-0.5

-0.6

-o0.

-0.8

-0.9

-1.0

-1 .1

DATA SET SYM'OL
(B71079)
(B71064 ) 
(B71065)
(6 71063 )

MACH

cl

Al- 7

F- l

.8 .7 .6 .5

Cc'4FIGURATION OESCRtPTICOI
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
HSFC TWT 544 LAUNCH VEHICLE
MHrC TWT 544 LAUNCH VEHICLE

.4 .3 .2 .1 .0 -.1 -. 2

PITCHING MOMENT COEFFICIENT, CLM
PHIS GAMZ ELEVTR RUDDER

STUDIES TiOC2s1 75.000 0.000 0.000 0.000
STUDIES TIC02-S 75.000 0.000 -10.000 0.000
STUDIES T1Cei1 75.000 0.000 -30.000 0.000
STUDIES tlGSl 75.0 0. 10.000 0.000

-. 3 -. 4 -. - .6

REFERENCE INrFCMATION
SREF 7.8800 SQ. IN
LREF 2.0O80 IN.
DREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 943
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trcerrT RE APDDITD Fl PvnKrIC rwITURIIT ADADT CDMCI (DUIC - '7; nrlC
... I ur/I UI dJI IL.I L.LV.IUI.iO LIYI IIIUUI /IUUI~I JII11J 1F1I]J - I.J ULUJ
.1~ ,~i .,~1 .T* .,T ..- T- ,,,T .... ...r .... .,T .. ,-. ,--..- ,r-r-r-- -rrr-t -yr -r--i

_ F -oS ~~~.... __

_,. ........ -7 -.i / ..__.... __

OATA SET SYMUCHO
(071079)
(C 710G4 ) 

( 71063)

.8 .7 .? .5

CONFIGUQATIr'N DESCRIPTICNI
MSFC TWT 544 LAUNCH VEHICLE S
MsrC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

.4 .3 .2 .1 .0 -.1 -. 2

PITCHING MOMENT COEFFICIENT. CLM
PHIS GAMZ ELEVTR RUDDER

STUDIES TlrC2S1 75.000 0.000 0.000 0.000
STUDIES TIrCSI 75.000 0.000 -10.000 0.000
STUDIES TIr2S1 75.000 0.000 -30.000 O.000
STUDIES TIOcS1 75.000 0.000 10.000 0.000

-. 5

REFERENCE INFCRMATIONl
SREF 7.8800 So. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
v RP O.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 944
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-J
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-0.I
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-0.6
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-0.8

-0.9

-1.0
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EFFECT OF ORBITER ELEVONS (WITHOUT ABORT SRMS) (PHIS
? i i i i I i i i i i i i i i 

.8 .7 .6 .5 .4 .3 .2 .1 .0 -. 1

= 75 DEG)

-. 2 -. 3

-,-

-. 4 -. 5 -._

PITCHING MOMENT COEFFICIENT. CLM
CONFIGURATICON DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE

STUDIES
STUDIES
STUDIES
STUDIES

Tlr Z S
TI 2 S
T1 C2SI
T1i 2S1

PHIS
75.000
75.000
75.000
75.000

GAMZ
0.000
0.000
0.000
O.000

ELEVTR
0.000

-10.000
-30.000

10.000

RUDDER
0.000
0.000
0.000
0.000

REFERENCE INFC.,NAT 1Yl
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREP 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 3.48

o..

o.5

0.4

0.3

0.2

O.o0.1O .0

-0.2

-0.3

-0.4

-0.5

-0.6

z
L)

z
LL
Z

C)

LL.
LA.

La:

0

CJ
LL

I-

0

Z

-0.7

-0.8

-O.S

-1.0

-1.1

DATA SET
(071079)
(871064)
( 71065)
( 071063 )

A>z, 
[

....

[ [

.

I
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EFFECT OF ORBITER ELEVONS (WITHOUT ABORT SRMS) (PHIS = 75 DEG)
0D, FT 1 I II r I I - -- - I 

.e .8 .7 .6 .5 .4 .3 .2 .1 .0 -. 3

I I i

-.4 -.5 -._

PITCHING MOMENI
CCNFI[GURATIC' DESCRIPTI,.

HSFC TWT 544 LAUNCH VEHICLE
MSFC 1TW 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MsFC TWT 544 LAUNCH VEHICLE

STUDIES
STUDIES
STUDIES
STUDIES

TI 02Si
T11i2S1
TI 02SI
TIe2SI1

T COEFFICIENT. CLM
PHIS GAMZ ELEVTR Rl
75.000 0.000 0.000
75.000 0.000 -10.000
?5.000 0.000 -30.000
75.000 0.000 10.000

UDDER
0.000
0.000
0.000
0.000

REFERENCE INFC'iHMATICICt
SREF 7.8800 SQ. IN
LREF 2.02860 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96

0.6

0.s

0.4

0.3

0.2

0.1

0.0

-0.1

-0.2

-0.3

-0.4

-0.5

-0.6

-o .r7

z
U

LI,

LL)

LJ

Li_

bl
(_)

LILL

-J

??
C
z

-0.8

-0.e

-S .0

-1.1

-1.2

SYMOL

-a

DATA SET
(071079)
0B71064)
(C710G5)
(C71063)

IL I
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-J
I1

z
Ld

U

cL.
LL
LL

0
Li

z

z
_3

QL

.S

.4

.2

.1

.0

-. 1

-. z

-. 3

-. 4

-. 5

14 -2 -t8 - 6 - 4 

ANGLE OF AT
DOATA SET SYM.CCL CC'NFIGURATI"N DESCRIPTICXi
(G71002) n MSFC TWT 544 LAUNCH VEHICLE STUDIES TICs151
(871066) MSFC TWT 544 LAUNCH VEHICLE STUDIES T101sl
(8710431 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISlF

0 2 4 6 8 10 12 14

TTACK. ALPHA. DEGREES
PHIS GAMZ ELEVTR RUDDER REFERENCE INrC41MAIION

75.000 0.000 0.000 0.000 SREF 7.8800 SQ. IN
75.000 0.000 0.000 30.000 LREF 2.0280 IN.
75.000 0.000 0.000 0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP O.OOU IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .61 PAGE 947



COMPARISON OF FIN AND RUDDER

8 -6 -4 - 2 O

ANGLE OF ATTACK. ALPHA. DEGREES
SyMCrL CONtFItURATLrtc OESCRIPTION PHIS GAMZ ELEVTR

MSFC TWT 544 LAUNCH VEHICLE STUDIES Tl0151 75.000 0.000 0.000
H MSFC TWT 544 LAUNCH VEHICLE STUDIES TlOlSI 75.000 0.000 0.000

0 MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISlF 75.000 0.000 0.000

RUDDER
0.000

30.000
0.000

REFERENCE It4Fr4,IATI! #;

5REF 7.8800 SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 948
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_.J
U

Z

LL
LL
Li
D
U

z
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C)
z
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OATA SET
(G71002)
(07106?)
(071043 )
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.6 

.S

.4

.3

.2

.1

.0

-. 1

-. 2

-. 3

-. 4

-. 5

-14 -:

DATA SET SYMBOL
( .71002 ) 
er106C ) a

(871043) 0

CrJF I
MSFC Tw
MSFC TI
MSFC TI

-10 - a - 6 - 4 - 2 0 2 4 6 8 tO 12 14

ANGLE OF ATTACK. ALPHA. DEGREES
IGURATIC91 DESCRIPTI:4J PHIS GAMZ ELEVTR RUDDER REFERElNCE liFr'C.ATlcAi
WT 544 LAUNCH VEHICLE STUDIES TtiOSi 75.000 0.000 0.000 0.000 SREF T.6800 SO. IN
WT 544 LAUNCH VEHICLE STUDIES TiClSI 75.000 0.000 0.000 30.000 LREF 2.0280 IN.
WT 544 LAUNCH VEHICLE STUDIES Tl01SIF 75.000 0.000 0.000 0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20

-j
C)

U_

LL
LL

LiJ

U-

I-
CEI-f 
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SYMCOLC CCJNFIGURZATIr-'J DESCRIPTICJ/4
M SFC TWT 544 LAUWICH VEHICLE S'
MSFC TWT 544 LAUNCH VEHICLE SI

O MSFC TWT 544 LAUNCH VEHICLE SI

-4 -2 0 2 4

ANGLE OF ATTACK. ALPHA. DEGREES
PHIS GAHZ ELEVTR

TUDIES T10151 75.000 0.000 0.000
TUDIES TIOISI 75.000 0.000 0.000
TUDIES T10151iF 75.000 0.000 0.000

RUDDER REFERENCE INFct4ATI.
0.000 SREF 7.8800 s$. I1

30.000 LREF 2.0280 IN.
0.000 OREF 4.4600 IN.

XHRP 3.3600 IN.
YHRP 0.0000 IN.
2HRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97

.$

.7

.6

.S

.4

.3

.2

.5

.0

-. t

-. 2

_-

LtJ

-I

LL
IL
LL

z
Li

Y--

0_

DATA SET
( G7102)
(E71066)
(071043)
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C-)

.- ..

Z L

LI

U

_, .2

L-

-14 -12 -10 - 3 -6 -4

ANGL
DATA SET SYMUOL CcJNrIGURATICAJ DESCRIPTIr*4

IG7100Z) n SrC TWT 544 LAUNCH VEHICLE STUDIES
t071006) £ mSFC TWT 544 LAUNCH VEHICLE STUDIES

(071043) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
PIS GAMZ ELEVTR RUDDER REFERENCE INFrirMATIC"J

7TlOiSt 75.000 0.000 0.000 0.000 SREF 7.8800 S0. IN
T71 1SI 75.000 0.000 0.000 30.000 LREF 2.0280 IN.
TlOI1SIF 75.000 0.000 0.000 0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96 PAGE 951



C) -0.4 _O.2 .. I__._

W -0.2
CY
U

W -0.9

-0.4

-1'4 -t -0 - 8 - 6 -

ANGL
DATA SET SYM CNFI[GURATIN DESCRIPTI AN
I ) SFC TWA ST SYMC544 LAUNCH VEHIC LE STUDIES
(67106G) SFC TWT 544 LAUNCH VEHICLE STUDIES
iC?1043) O HSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK, ALPHA. DEGREES
PHIS GAHZ ELEVTR RUDDER REFERENCE INFC.riHATION

TI01 $1 75.000 0.000 0.000 0.000 SREF 7.8800 SC. IN

Ti1o1S1 75.000 0.000 0.000 30.000 LREF 2.0280 IN.
TlOI1SIF 75.000 0.000 0.000 0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .61 PAGE 952



COMPARISON OF FIN AND RUDDER
0.7

o.6

o.s

0.4

0.3

0.2

0.1

0.0

-0.2

-0.3

-0.4

-0.5

-0.6

-0.7

-0.8

-0.9

-1.0

-1.1

-1.2 --
-14

DATA SET SYMBOL

( 71002) 
(071066) )

-12 -10 - 8 - 6

C0O4FIGURATICN DESCRIPTIrN

MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

-4 -2 0 2

ANGLE OF ATTACK. ALPHA. D
PHIS GAMZ

;TUDIES T101 Si 75.000 0.000
TUDIES TOIS S 75.000 0.°00
*TUDIES TIOlSiF 75.000 0.000

4 6 a

)EGREES
ELEVTR
0 .000
0 .000
0.000

RUDDER
0.000

30.000
0.000

I
10 12

REFERENCE INFCRMATIC'J

SREF 7.8800 sQ. IN
LREF 2.0280 IN.
eREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .90

z
L)

V.-
z

LL

LI_LL

Ld

C_)

Lu

LL

_1

CL

Zz

I
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COMPARISON OF FIN AND RUDDER
o." , . r 1 ! ! I . . " 1

ANGLE OF ATTACK, ALPHA. DEGREES
Cr",FIGURATI"lJ DESCRIPTION PHIS GAMZ ELEVTR

MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI 75.000 0.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES Tt10S1 75.000 0.000 0.000
MSrC TWT 544 LAUNCH VEHICLE STUDIES TIOISIF 75.000 0.000 0.000

RUDDER REFERENCE INFC4RNAI7C1.0
0.000 SREF 7.8800 SO. IN

30.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YMHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20

0.4

o0.5

0.4

0.2

z

LI

u

.

LL

LL

Ld

0

0.1

0.0

-0.1

-0.2

-0. 3

-0.4

-0.5 S

-0.6

-0.8

-0.9

-2.1 

-14

DATA SET S
( 71002) 
(1710GG)
(P71043)

o.
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ANGLE OF ATTACK. ALPHA. DEGREES
CrGNFIGURATIONr DESCRIPTICN PHIS GAMZ ELEVTR RUDDER REFERENCE INFORMATION

MSFC TWT 544 LAUNCH VEHICLE STUDIES Ti01SI 75.000 0.000 0.000 0.000 SRErF .8800 SO. IN
MSFC TWT 544 LAUNCH VEHICLE STUDIES T101S1 75.000 0.000 0.000 30.000 LREF 2.0280 IN.
MSFC TWT 544 LAUNCH VEHICLE STUDIES TiOlSIF 75.000 0.000 0.000 0.000 BREF 4.4600 IN.

XNRP 3.3600 IN.
YmRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 955

z

z

-0.2
-0.3Li

D -0.2

U-

< -0.5

C.) .

-0.7

-0.

-0.9

-1.0

-t .2
-1.

DATA SET
(C71002)
iE7106 )
( 71043)

SYMbOL

1.97MACH



COMPARISON OF FIN AND RUDDER
0.?

0.4

0.4

z

LL)

LL

LL:
LL

L(
C)
C)
LL

-.

z

0.2

O.1

O.0

-0.2

-0.3

-0.4

-0.5

-0.G

-0.7

-0.8

-0.9

-1 .0

-1.1

-a .2t-
-14

DATA SET SYMC.,L

( C7?IOG )n

(e71043) O

-12
I

-t0 - 8 - 6

CrIFIGURATICON DESCRIPTIC.
MSFC TWT 544 LAUNCH VEHICLE S
MHSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

-4 -2

ANGLE OF ATTACi

TUDIES TIOlSI
TUDIES T101 SI
TUOIES TIOISIF

0 2 4

K. ALPHA. DEGREES
PHIS GAMZ ELEVTR
75.000 0.000 0.000
75.000 0.000 0.000
75.000 0.OO O.000

6

RUDDER
0.000

30.000
0.000

a tO t2

REFERENCE INFORMARATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96

t4
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COMPARISON OF FIN AND RUDDER

. .L _4 -- eI. I

&~~~~~~t- _bb9_

'~~~~~~~~~~~~~~~ I- 
I 'I . .. _ _

- - I I -.- . -- . I. I
- 6 - 4 a 2 4

ANGLE OF ATTACK, ALPHA. DEGREES
CCNFIGURATION DESCRIPTION PhIS GAMZ ELEVTR

MSFC TWT 544 LAUNCH VEHICLE STUDIES TIO.S1 75.000 0.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T101S1 75.000 0.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES TiO1SIF 75.000 0.000 0.000

RUDDER
0.000

30.000
0.000

REFERENCE INFCRMATI©N
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
2MRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 957

.6 I

.55

.50

C)

Li)
Z

C)

LL
LL
W

UCDU

LL

X

.40

.35

.30

.25

.20

.15

.10

.05

.00_1
14

SYM ECALDATA SET
( 71002 )
(871066)
(C71043)

10 12 14

I

_-_ _ 

4

.61MACH
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I I 
-4 - 2 0 2 4 

ANGLE OF ATTACK, ALPHA, DEGREES
PHIS GAMZ ELEVTR RUDDER

TUDIES TlOISi 75.000 0.000 0.000 0.00
TUDIES T11O 1 75.000 0.000 0.000 30.000
TUDIES T1OISIF 75.000 0.000 0.000 0.000

._-

DATA SET SYMCAOL Cr'4FIGURATIC.N DESCRIPTION"
(G710021 ) MHsFC TWT 544 LAUNCH VEHICLE S
(E710GG) HSFC TWT 544 LAUNCH VEHICLE S
(871043) 0 HSFC TWT 544 LAUNCH VEHICLE S

REFERENCE INFCrMATIOlN
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 958
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.60I

955

.45

.40

.35

.30

.25

.20

.15

.10
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I
-10 -8

I

MACH .90
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.55s

.40

Z

U ..35 '

LL

o .30
U
LJ
u

.25
LL

.20
X

.15

.10o

.05

04 -12 -10 -8 - - 4 - 2

ANGLE OF AT
DATA SET SYMrP4L Cc4,FICURATICN DESCRIPTIC-4
(071002) n HSFC TWT 544 LAUNCH VEHICLE STUDIES T1OCiS
(B71066) N MSFC TWT 544 LAUNCH VEHICLE STUDIES TtO111
(071043) HMSFC TWT 544 LAUNCH VEHICLE STUDIES TIO1S1F

TACK. ALPHA, DEGREES
PHIS GAMZ ELEVTR
75.000 0.000 0.000
75.000 0.000 0.000
75.000 0.000 0.000

RUDDER
0.000

30.000
O.O00

REFERENCE INFCHMATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20 PAGE 959



COIFIGURATICO DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

ANGLE OF ATTACK. ALPHA. DEGREES
PHIS GANZ ELEVTR RUDDER REFERENCE

TUDIES TiJOSI 75.000 0.000 O.0DO 0.000 SREF 7

TUDIES TiOISI 75.000 0.000 0.000 30.000 LREF 2

TUDIES TIOISIF 75.000 0.000 0.000 0.000 DREF 4
XMRP 3
YNRP 0
ZNRP 0
SCALE O

INFCHRMATION

.8800 s50. IN

.0280 IN.

.4600 IN.
5.3600 IN.

1.0000 IN.
1.2480 IN.
0.0040 SCALE

PAGE 960MACH 1.97

L)
.40

z

J .35

LL
LL

O .30

U

LJ

CD .25S
LL

-I

.15

.10

.05

.00

OATA SET
( G1002 )
(B71060)
(B71043)

SYLC'jL



ANGLE OF ATTACK, ALPHA, DEGREES
SyIO"c- CcrNFIGURATI.N DESCRIPTION PHIS GAMZ ELEVTR

MSFC TWT 544 LAUNCH VEHICLE STUDIES TlOCS1 75.000 0.000 0.000
MFC TWT 544 LAUNCH VEHICLE STUDIES Tl1tIS1 75.000 0.000 0.000

n MSFC TWT 544 LAUNCH VEHICLE STUOIES TIO1SIF 75.000 0.000 0.000

RUDDER REFERENCE INFORHATION
0.000 SREF 7.8800 SQ. IN
30.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96

.5

.50

.45

.40

.30

.25

DATA SET

(071002)
871U066)
(071043)
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COMPARISON OF FIN AND RUDDER
,40 1 , , , , i . , I I I , i . .'

LL

UJ

J .25 -

LLLL

L)

QW .20

U

.05

-14 -12 -10 - a - 6 - 4

ANGLI
DATA SET SYmCAr CklTFIGURATICN DESCRIPTIC4

(?710Z02) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(¢71066) R Hsrc TWT 544 LAUNCH VEHICLE STUDIES
(871043) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES

MACH

E OF ATTACK. ALPHA, DEGREES
PHIS GANZ ELEVTR RUDDER

TSO 1SI 75.000 0.000 0,000 0.000
Tl S1 75.000 0.000 0.000 30.000
TIO15IF 75.000 0.000 0.000 0.000

.61

REFERENCE INFORHATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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ANGLE OF ATTACK. ALPHA. DEGREES
SYMf4C0 C'.4CIGURATI"N DESCRilPTIC4t PHIS GAMZ ELEVTR

H$SFC TWT 544 LAUNICH VEHICLE STUDIES TO1151 75.000 0.000 0.000
HSC TWT 544 LAUNCH VEHICLE STUDIES TIOlSl 75.000 0.000 0.000

0 HSFC TWr 544 LAUNCH VEHICLE STUDIES TIO1SIF 75.000 0.000 0.000

RUDDER REFERENCE INFCAnATIZON
0.000 SREP 7.8800 SQ. IN

30.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .90

N

.40

.15S

.25

.20

.15

.10

.05

DATA SET
(G71002)
(7?lO66)
(671043)
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COMPARISON OF FIN AND RUDDER
..40 m , , I,,, I,, I I ,, I 'I , I

ANGLE OF ATTACK. ALPHA. DEGREES
Cr4FIGURATICN DESCRIPTICON PHIS GAZ ELEVTR

MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOJSt 75.000 0.000 0.000

MSFC TWT 544 LAUNCH VEHICLE STUDIES T'015S 75.000 0.000 0.000
HSFC TWT 544 LAUNCH VEHICLE STUDIES TJOISIF 75.000 0.000 0.000

RUDDER REFERENCE INFORCATION

0.000 SREF 7.800O SO. IN
30.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20

L . 30

LL)

U .25

LL
LL

U

LlJ .20

t0

LL

-J

.15

O

m
LJ

.10

IL

.05

.00

DATA SET
( 710026 )
(071066)

cl?1043)
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.35

LL

z

U

LL
LL
LL

Ld

L

LL

Lli

.30

.25

.20

.15

.10

.05

.00,

DATA SET SYMOCL

( .71002)
(071006) 
(071043) 0

ANGLE OF ATTACK, ALPHA. DEGREES
CONFIGURATIC' OESCRIPTICN PHIS GAMZ ELEVTR

HSFC TWT 544 LAUNCH VEHICLE STUDIES TiOlSi 75.000 0.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES TiOlS1 75.000 0.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOlSiF 75.000 0.000 0.000

RUDDER

0.000
30.000
0.000

REFERENCE INFORMATION
SREF 7.8600 So. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 965MACH 1.97
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40 I w ' 1' I' I I I I 

.35

U-

I-
z

LL

LL
LL

QLL

0

LL

-J

X

C

L.
Of

LL-
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.25

.20

.15

.10

.05

.00 -
-_14

DATA SET SYMNHC
( C7100 ) 

(071043) 0

ANGLE OF ATTACK, ALPHA. DEGREES
CCNFIGURATIc4 DESCRIPTICON PHIS GAMZ ELEVTR

MSFC TWT 544 LAUNCH VEHICLE STUDIES TIO1Si 75.000 0.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISI 75.000 0.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES TlOISIF 75.000 0.000 0.000

RUDDER
0.0oo00

30.000
0.000

REFERENCE INFOHMATION
SREF 7.8800 so. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96 PAGE 966



COMPARISON OF FIN AND RUDDER
.O I . . .I I I I I a I I I I 

.10

.16

.14

.10

.08

.Of

.04

.02

.Ob

- .02

-. 04

-. 06

- .08

- .0 L-.
-14

DATA SET SYMCOL
(G71002) O
t871066)
(B71043) 0

-12 -10 - 8 - 6 -

ANGL
CCrIFI CUR AT I DESCRIPTICtJI

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

_

I
4 -2 0

E OF ATTACK.
PH

T101O51 75
T101 Sl 75
TTlOlSlF 75

2

ALPHA. [
itS GAMZ
5.000 0.000
5.000 0.000
5.000 0.000

4

DEGREES
ELEVTR
0.000
0.000
0.000

6 a 10 12 14

RUDDER
0.000

30.000
0.000

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .61
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.20

.15

.1S6

.14

.12

DATA SET SYMDOcL CONFIGURATIOc4 DESCRIPTION

(G71002) HDSFC TWT 544 LAUNCH VEHICLE 5-
(8710G6) H MSFC TWT 544 LAUNCH VEHICLE 5
{(710451 O MSFC TWT 544 LAUNCH VEHICLE S

-4 - 2 0 2 4

ANGLE OF ATTACK. ALPHA. DEGREES
PHIS GAMZ ELEVTR

TUDIES T10 S1 75 .000 0.000 0.000
TUDIES TIO1S1S 75.000 0.000 0.000
TUDIES TIOlSIF 75.000 0.000 0.000

RUDDER REFERENCE INFOCHATICt4
0.000 SREF 7.8800 SQ. IN

30.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .90

------
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.10

.06

.06

.04

.02

.00

-. 02

-. 04

S4 - 1 -l - 8 - $ - - 2 81 21

ANGLE OF AT
DATA SET SYHC-4 -

(G?71002 )
I871066)
(E71043) 0

CONFICURATIcON DESCRIPTICN
MSFC TWT 544 LAUNCH1 VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

T101 SI

TACK. ALPHA. DEGREES
PHIS GAMZ ELEVTR
75.000 0.000 0.000
75.000 0.000 0.000
75.000 0.000 0.000

RUOOER
0.000

30.000
0.000

REFERENCE INFC¢RMATI0N
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20

.tO

.1e

.16s

.14

.t2

U
Z

z
LLI
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LL

w
LL
LL

U

0
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-. 08
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m

.0.

U .10 ...

L-i

L. .06 

.04

LJi

o .02
LL

-J

.00

-. 06

-. 04

- .0 

-'14 -12 -10 - -6 -4

ANGLI
DATA SET SYMHD'L CrONFIGURATION DESCRIPTIFIJ
(I71002) n MSFC TWT 544 LAUNCH VEHICLE STUDIES

(BI71OG) NSFC TWT 544 LAUNCH VEHICLE STUDIES

(871043) 0 MSFC TWT 544 LAUtICH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
PHIS GAMZ ELEVTR RUDDER REFERENCE INFCORMATION

Tloi1 75.0o00 0.000 0.000 0.000 SREF 7.8800 SQ. IN

TIOlSI 75.000 0.000 0.000 30.000 LREF 2.0280 IN.

TIlOSIF 75.000 0.000 0.000 0.000 BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.97 PAGE 970
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DATA SET SYMHCA -

(G71002) ,
(187106) 
(B?7043) 0

CCONFIGURATIC44 DESCRIPTIC4
MSrC TWT 544 LAUNCH VEHICLE S
MHrC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

ANGLE OF ATTACK

TUDIES TIOl st
TUDIES TI 01 st
TUDIES TlOISiF

(. ALPHA. DEGREES
PHIS GAMZ ELEVTR
s7.000 0.000 0.000

75.000 0.000 0.000
75.000 0.000 0.000

RUDDER
0.000

30.000
0.000

REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96
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COMPARISON OF FIN AND RUDDER
. ? . , I I I .i . . I I T . . I

SyMOC'L COlJFIGURATION DESCRIPTION
HSFC TWT 544 LAUtCH VEHICLE S
H MSFC TWT 544 LAUNCH VEHICLE S

O HSFC TWT 544 LAUNCH VEHICLE S

PITCHING MOMENT COEFFICIENT, CLM
PHIS GAMZ ELEVTR R

,TUD I ES T11SI 75 .000 0 .000 0 .000
*TUDIES TI01SI 75.000 0.000 0.000 3'
iTUDIES T101 SIF 75.000 0.000 0.000

UDDER
0.000
0.000
0.000

REFERENCE INFcMiAATIC4t
SREF 7.8800 50. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .61

o0.
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0.3

0.2

0.1

O.0

-0.1

-0.2
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-0.8

-0.9

-1.0
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DATA SET
( 71002 )
Jc?1066)
(B71043)
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COMPARISON OF FIN AND RUDDER
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:~~_/ _ 
~~~. .. _o -_. /r~~~~~........... 7,_;

L _ _F.- _ _ _ __ ~~

_.4 -. 5 -. .

OATA SET SYMCOCL

( C71040) IC71043) 0

CONFIGURATION DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
HSFC TWT 544 LAUNCH VEHICLE

PITCHING MOMENT COEFFICIENT. CLM
PHIS GAMZ ELEVTR RUDDER

STUDIES TlOlSt 75.000 0.000 0.000 0.000
STUDIES TI01S1 75.000 0.000 0.000 30.000
STUDIES TIOISIF 75.000 O.o00 0.000 0.000

REFERENCE INFCHNATION

SREF 7.8800 SQ. IN
LREP 2.0280 IN.
BREF 4.4600 IN.
XNRP 3.3600 IN.
YmRP 0.0000 IN.
ZmRP 0.2480 IN.
SCALE 0.0040 SCALE
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COMPARISON OF FIN AND RUDDER
o. * ... . . *. . . I11T

_. .

I
.4 .3 .Z .1 .0 -.1

PITCHING MOMENT COEFFICIENT. CLM
C'IFIGURATIC.' DESCRIPTICrI

MSFC TVT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MsFC tWT 544 LAUNCH VEHICLE STUDIES

T101SI
TtOIS1 
T10151F

PHIS
75.000
75.000
75.000

GAMZ
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

R3

_.2

UDDER
0.000
.OD000

0.000

REFERENCE INFCAHATICON
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 974

0..

0.4

o.3

0.2

7
Li

C,
IL-

7

LL

LO

L_

-I

O

0.1

0.0

-0.1

-0.2

-0.3

-0.4

-0.5

-0.6

rTv t ir

I. _.

-0 .

-0.0

-0.9

-1.0

-1.1

I
.8 .7 .6 .5

OATA SET SYMHCO

(BIloG) LL(871064)
(871043) *

.- __ _- ,-

. _ nf7 ~ ~ ~~~~~~~- _

~~~~~~..... .. . . . i _~

,_ / --/ _ . ....

, m~~~d _ _~~

, < = =Z

~ ~- .......J ......... .... .... .....- · ·-I ·-''-''''''-'-'-
I

L

J I i .

I -

.l

-1

_:4IL

L

I
-. _ -. _ -. 3
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0.?

Z

z

LL
L

LL

C.)

U-
I)

)
z

0.6

0.5

0.4

O.3

0.2

0.1

0.0

-0.1

-0.3

-0.4

-0.5

-0.6

-0 .'

-0o.

- .0

- 2 _ ..
-9. .8 .? .6 .5 .4

PITC
DATA SET SYMUHCA CC'IFIGURATtrCN DESCRIPTI'4N
(CG700l2) H5FC TWT 544 LAUNCH VEHICLE STUDIES
(071066) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(071043) HMSFC TWT 544 LAUNCH VEIICLE STUDIES

:HING MOMENT COEFFICIENT. CLU
PHIS GAHZ ELEVTR

T1O'IS1 75.000 0.ODD 0.000
TIll SI 75.000 0.000 0.000
TOl Sir 75.000 0.000 0.000

M
RUDDER REFERENCE INFC..HATI*4
0.000 SREF 7.8800 So. IN
30.000 LREF 2.0280 IN.
0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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COMPARISON OF FIN AND RUDDER

ff~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~l

III~ ii i ..

._ . . ; I r _ _~~~~~~~~~~~~~~~~~~~~~~~

I
.8

I
.7 .6 .5 .4 .3

PITCHING
CCMFIGURATI'ON DESCRIPTIC*tI

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNICH VEHICLE STUDIES

TI01l 
TI 01 
T70 l 

.2 .1 .0 -. 1 -. 2

MOMENT COEFFICIENT. CLM
PHIS GAHZ ELEVTR RUDDER

Si 75.000 0.000 0.000 0.000
Si 75.000 0.000 0.000 30.000
SIF 75.000 0.000 0.000 0.000

-. 3 -. 4 -. 6

REFERENCE INFCriHATION
SREF 7.8800 SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
TMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96

.t?

0.6

0.3

0.4

0.3

0.2

z

LaJ
z

LL

LL

Ll

w

-1J

tI

zLI

Z

0.1

0.0

-0.1

-0.2

-0.3

-0.4

-0.5

-0.6

-0.7

-o.e

-0.9

-1.o

-1.2

DATA SET

(07100G)
( I71043)

E
,9

SY MLUr,

R

g

SyMDUC4.

O

=k= ====== ==I=I--.

4 4 L 44XL~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I
F

I I -1 -__

.-.5sv
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L .4 _
-02

CD

O -. oe

-. 04

Z

J -.06

LJ

-. 08

-14 -12 -:0 - 8 - 6 - 4 - 2

SIOE SLIP A
DATA SET SYMCOL CCA4FIGURATION DESCRIPTICO
(E710D10) HSFC TWT 544 LAUNCH VEHICLE STUDIES Tl0ISI
(A71067) 1 MSFC TWT 544 LAUNCH VEHICLE STUDIES TiO1SI
(A71044) 0 HSFC TWT 544 LAUNCH VEHICLE STUDIES TlOiSIF

NNGLE. BETA. OEGREES
PHIS GANZ ELEVTR RUDDER REFERENCE INFORHMATION
75.000 0.000 0.000 0.000 SREF 7.8800 S0. IN
75.000 0.000 O.000 30.000 LREF 2.0280 IN.
75.000 0.000 0.000 0.000 BREF 4.4600 IN.

XNRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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- 4 - 0 2 4

SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYNMCL CCNFIGURATIC¢N DESCRIPTION
(E7I101) 0 MSFC TWT 544 LAUNCH. VEHICLE STUDIES TIrSIl
(A7lO 7) NSFC TWT 544 LAUNCH VEHICLE STUDIES TI01IS
(A?1044) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISIF

.90

PHIS GAMZ ELEVTR RUDDER REFERENCE INFr',HRATtIC
75.000 0.000 0 .000 0.000 SREF 7.8800 SQ. IN
75.000 0.000 0.000 30.000 LREF 2.0280 IN.
75.000 0. 000 0.00 0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YmRP 0.0000 IN.
ZmRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 978MACH



COcNFIGURATICG DESCRIPTICON
MSFC TWT $44 LAUNCH VEHICLE SI
MSFC TWT 544 LAUNCH VEHICLE S
MSFC TWT 544 LAUNCH VEHICLE S

-4 -2 0 2 4 6

SIDE SLIP ANGLE. BETA. DEGREES
PHIS CANZ ELEVTR RUDDER

TUDIES T1 0151 75.000 0.000 0.000 0.000
TUDIES T10151 75,000 0 .000 0 .000 30.000
TUDIES T101SlF 75.000 0 .000 0.000 0.000

REFERENCE INFOCRMAIlt14
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20
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X
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D

m

~ ,.02
u
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z
W .00
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LL
Ld
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O
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-.04

t

4 -. 08

-1,

DATA SET

(E71010)
(A71067)
A71044)

$yM'.dL

o

PAGE 979



.08

.06

d ,0 . ....

U

z

LI

o -. 02
u

z
LO

-. 06

-. 10

14 -12 - - 8 -6 -4 -2 0 2 4 6 12

SIDE SLIP ANGLE, BETA. OEGREES
OATA SET SYMHCL CcNFICURATICA4 DESCRIPTIC PHIlS GAMZ ELEVTR RUDDER REFERENCE ItANArA"ATIJ'A

IE7?tot) H 3FC TWT 544 LAUNCH VEHICLE STUDIES TIOISI 75.000 0.000 0.000 0.000 SIEF 7. 000 Is.

&?ALOG?; MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOiSi 75.000 0.000 0.000 30.000 LRICF 2.0280 IN.

(A71044) O MSFC TWT 544 LAUNCH VEHICLE STUDIES tOlSIF 75 0.000 O.O00 0.000 0.000 EREF 4.4600 IN.
XmRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCA

MArH 19c PAGE 980

14

I E

LE

|rl /% * * . _v



0')
-.

>L .04

Li

.02

z

W~ .00 -

U

uJ -. 06

.-. 0

1- 

LI'

-. 4

DATA SET SYM- o

Z

O

-. 08

71OATA T S)YM-.C

I(A71067 )
(A71044) 0

SIDE SLIP ANGLE. BETA. DEGREES
CCNFIGURATICN DESCRIPTICN PHIS CAMZ ELEVTR RUDDER

MSFC TWT 544 LAUNCH VEHICLE STUDIES T101S1 75.000 0.000 0.000 0.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISl 75.000 0.000 0.000 30.000
MSFC TWT 544 LAUNCH VEHICLE STUDIES T1OC1SIF 75.000 0.000 0.000 0.000

REFERENCE I NF1t4ATI 0
SREF 7.8600 SO. I!t
LREF 2.0260 IN.
BREF 4.4600 114.
XMRP 3.3600 ZN.
YHRP 0.0000 IN.
ZHRP 0.2480 It4.
SCALE 0.0040 SCALE
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-. 15

-. 20

-. 25 '-14

DATA SE1
(71010 )
(A71U67)
(471044)

SIDE SLIP ANGLE. BETA. DEGREES
SYMur.L CONFIGURATIJC DESCRIPTICON PHIS GAMZ ELEVTR

MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOIS1 75.000 O.OOo 0.000

M5FC TWT 544 LAUNCH VEHICLE STUDIES T10151 ?5.000 0.000 0.000

0 MSFC TWT 544 LAUNCH VEHICLE STUDIES T101S1F 75.000 0.000 0.000

RUDDER REFERENCE INFOrMATIr- N

0.000 SREF 7.8800 So, P.j
50.000 LREF 2.0280 IN,
0.000 BRE F 4.4600 IN.

XNRP 3.3600 IN,
YMRP 0.0000 IN,
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .60
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.00

- .05

-. 10

PAGE 982



x

Z .0 0 L

C)

z

-. 20

-.2514 -12 - to - 8 - _

SIDE
DATA SET SYMOL CrNFIGURATION DESCRIPTICN

(E7101O) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(A7tO1067) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(A71044) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES

,·~

SLIP ANGLE. BETA. DEGREES
PHIS GAHZ ELEVTR

T101 SI 75.000 0 000 0.000
t1015Os 75.000 0.000 0.000

Tl0iSiF 75 000 0.000 O.000

RUDDER REFERENCE INFCr MATlI'Jt
0.000 SREF 7.8800 SO. IN
30,000 LREF 2.0280 IN.
0.000 OREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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LO

0

U

O -.052 ' 

Lii

-. a_

z

SIDE SLIP A
DATA SET SYMOCL CrNFIGURATIrA DESCRIPTION

(CE71010) MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOIS1
(A710G?7) MNSFC TWT 544 LAUNCH VEHICLE STUDIES TIO1S1
IA?1044) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES TIO1SIF

ANGLE. BETA. DEGREES
PHIS GAHZ ELEVTR RUDDER REFERENCE INFX ZNATI CN

75.000 0.000 0.000 o.000 SREF ?.8800 SQ. IN
75.000 0.000 0.000 30.000 LREF 2.0280 IN.
75.000 0.000 0.000 O.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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COMPARISON OF FIN AND RUDDER
... I I , I , I , , I v . .. , .,

.20

x

>*

Z

>-
z
U

z
LL

Ld
LL
U

Z
W
z7-

Y-

L9
Z

:X

.15

.10

.00

-. 05

-. 10

-. 15

-14 -12 -10 - 8 -8 6

DATA SET SYMHC' CCrAFIGURATICN4 DESCRIPTIOC

(E71010) MSFC TWT 544 LAUNCH VEHICLE S
A?7107?) MSFrC TWT 544 LAUNCH VEHICLE S
A710 144) 0 HSFC TWT 544 LAUNCH VEHICLE S

i
SIDE SLIP ANGLE. BETA. DEGREES

PHIS GAMZ ELEVTR RUDDER REFERENCE INFCRMATION
TUD IES T1Ols 75.000 0.000 0.000 0.000 SREF 7.8800 sO. IN
TUDIES TiOlSi 75.000 0.000 0.00 000 30.000 LREF 2.0280 IN.
TUDIES TIJSPlF 75.000 0.000 0.000 0.000 BREF 4.4600 IN.

XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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COMPARISON OF FIN AND RUDDER
.5 - .-- 1· I I r 1 I , I I I I I

-. 20

-. 25
-1t

DATA SET

(E?1010 )
(A 106 )
tA?1044)

-

4

SYMIaC4 CCNFIGURATIC"J DESCRIPTIONC
MSFC TWT 544 LAUNCH VEHICLE S'
MSFC TWT 544 LAUNCH VEHICLE S

O HSFC TWT 544 LAUNFCH VEHICLE S

SIDE SLIP ANGLE, BETA, DEC
PHIS CAMZ

TUDIES T1OISI 75.000 0.000
TUDIES TIOISI 75.000 0.000
TUDIES TIOISIF 75.000 0.000

,REES
ELEVTR RUDDER REFEfitICE IINFORtMATI-4
0.000 0.000 SREF 7.8800 SO. IN

0.000 30.000 LREF 2.0280 IN.
0.000 0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMQP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 986
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SIDE SLIP ANGLE. BETA. DEGREES
SYMBOL CCNFIGURATION DESCRIPTION PHIS GAMZ ELEVTR RUDDER REFERENCE INFORMATION

MSFC TWT 544 LAUNCH VEHICLE STUDIES TIO1Si t 75.000 0.000 0.000 0.000 SREP 7.8800 SO. INR MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOIS1 75.000 0.000 0.000 30.000 LREP 2.0280 IN.
0 MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOISIF 75.000 0.000 0.000 0.000 BREP 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .60

>-
L .3

L .2

LL .1LILL
W

.0
LU

-.6-.
-i

w -. 2

- __

-. 4

-.5

-14

DATA SET
(E71010)
(A71067)
(A71044)
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COMPARISON OF FIN AND RUDDER
.7 l '. . I . . I I . . I I ' 'I I .

U- .

LL .2

LL
LL

.0

C

LL -. 1

-J

IC

-J

-.3

-. 4

-. 5

-.7
-14 -12 -10 - 8 - 6 -4

SIDE
DATA SET SYMBOL CcIFIGURATICeN DESCRIPTICN
IE71010) M HSFC TWT 544 LAUNCH VEHICLE STUDIES
(A71067) HSFC TWT 544 LAUNCH VEHICLE STUDIES
(A71044) M HSFC TWT 544 LAUNCH VEHICLE STUDIES

SLIP ANGLE. BETA. DEGREES
PHIS GAMZ ELEVTR RUDDER REFERENCE INFCNMATION

TlS11 75.000 0.000 0.000 0.000 SREF 7.8800 Sa. IN
T10151 75.000 0.000 0.000 30.000 LREF 2.0280 IN.
TIOISIF 75.000 0.000 0.000 0.000 BREF 4.4600 IN.

XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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O .3

Ld -. 2 2 _

_ .2

.0
Lu

IL _t -t - 8 - 6 - 4

-j

-3

-.4

-.-

SIDE
DATA SET tYM5D0 C'NFIGURATI*¢ DESCRIPTlIC
(E71010) n MSFC TWT 544 LAUNCH VEHICLE STUDIES
(A71OG?) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(A7104 4 ) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES

- 0 2 4

SLIP ANGLE. BETA, DEGREES
PHIS GANZ ELEVTR

TIOC S1 75.000 0.000 0.000
TI1O1SI 75.000 0.000 0.000
Tl01ISiF 75.000 0.000 0.000

RUOODDER
.000

30.000
0.000

REFERENCE INFORMATIa4H
SREF 7.8800 SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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COMPARISON OF FIN AND
..l . I I I . I I I I I I . .

.5

.4

C.1

U

LL,

LL

-J

C)

L:

LLI

I-

-I

.2

.1I

.0

.1

.2

-. 3

-. 4

-. 5

14 -12 -10 - - 6 - 4

SIDE
DATA SET SYMPe"L CCJIFIGURATIC4N DESCRIPTIC,

I710ot0) R MSFC TWT 544 LAUNCH VEHICLE STUDIES
JA7lO61) M HMFC TWT 544 LAUNCH VEHICLE STUDIES
(A71044) 0 MSFC TWT 544 LAUNCH VEHICLE STUDIES

SLIP ANGLE. BETA. DEGREES
PHIS GAMZ ELEVTR

Tl01Sl 75 .000 0 000 O 000
TtiOlSI 75.000 0.000 0.000
TIOlS1F 75.000 0.000 0.000

RUDDER
0.000

30.000
0.000

REFERENCE INFRHMATION

SREF 7.8S00 SQ. IN
LREF 2.0260 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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COMPARISON OF FIN AND RUDDER

-1. -Iu - a - 6 - 4

SIDE
SYMBOL CcrFIPGURATINA DESCRIPTrlck

MlrFC TW 544 LAUNCH VEHICLE STUDIES
HSMFC TWIT 544 LAUNCH VEHICLE STUDIES

O HSFC TWT 544 LAUNCH VEHICLE STUDIES

- 2 0 2 4

SLIP ANGLE, BETA. DEGREES
PHIS GAMZ ELEVTR

TIi0S1 75.000 0.000 0.000
TIC51 75.000 0.000 0.000
TIO1SiF 75.000 0.000 0.000

6

RUDDER
0.000

30.000
0.000

a 10 12 14

REFEIENCE INFCRMATION
SREF 7.8800 $Q. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 tN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 4.96
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.0
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DATA SET
(E71010)
(AT71OG7)
(A71044)

A ..... I...........
- --j-Ip _In - A - a

I I I
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.o

z

c-i

LL
LL
W

z

Lid

I-

0
I
z

a-

Q

.6

.4

.3

.2

.1

.0

-.o

-.2

-. 3

-. 4

-. 5

--4 -12 -10 - 8 - 6 - 4

ANGL
DATA SET SYHMCA. CoNflIGURATIN DESCRIPTICO4
IH71002) C HSFC TWT 544 LAUNCH VEHICLE STUDIES
(871068) HSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
PHIS GAMZ ELEVTR

TiO1Si 75.000 0.000 0.000
Ti0351 75.000 0.000 0.000

RUDDER REFERENCE INF'iHATION4
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.36130 IN.
YHRP 0.0000 IHN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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-I .4 . _ _
()2
41 .4

Z 'S

U

E: ..

LL

-. 1

z

L -. 2

-. s

-. 4

-. 5

-14 -12 -10 - 8 -6 -4

ANGL
DATA SET SyMBIL. CCNFIGURATICN DESCRIPTION
(H71002) HMSFC TWT 544 LAUNCH VEHICLE STUDIES
(e7106Q1) HSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK, ALPHA, DEGREES
PHIS GAMZ ELEVTR

T$Olsl 75.000 0.000 0.000
T103S1 75.000 0.000 0.000

RUDDER REFERENCE INFORMATION
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YmRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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-J
U

I
z

LJl

LL

zz

I

I-

Q

.7

.6

.5

.4

.3

.2

.I

.o

-. 1

-. 2

-. 3

a.4

-. 5

-12 -10 - - -

ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMCOL CrC4FIGURATIr DESCRIPTION PHIS GAMZ ELEVTR RUDDER REFERENCE INFORMATI'ON
(H71002) M ISFC TWT 544 LAUNCH VEHICLE STUDIES TIO1S? 75.000 0.000 0.000 0.000 SREF 7.8800 SQ. IN
(B7IOG0) L MSFC TWT 544 LAUNCH VEHICLE STUDIES T10351 75.000 0.000 0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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ANGL
DATA SET SyMD'O COC44FIGURATION DESCRIPTIDJN
(H71pO2) P MSFC TWT 544 LAUNCH VEHICLE STUDIES
(B71060) Xo MSFC TWT 544 LAUt4CH VEHICLE STUDIES

MACH 1.30

E OF ATTACK, ALPHA, DEGREES
PHIS GCAHZ ELEVTR

T1C01I 75.000 0.000 O.000
T103S5 75.000 0.000 0.000

RUDDER REFERENCE INFrNMATtIN
0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMHP 3.3600 IN.
YHRP 0.0000 IN,
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER WING OFF
0o.r

0.6

0.S

0.4

O .6

0,2

0.1

O.0

-0.1

-0.2

-0.a

-0.4

-0.5

-0.r

-0 o8-o.e

-s.s

-t o0

-14 -12 -10 - a - -4 -2

ANGLE OF ATTACi
DATA SET SYrMU' CONFIGURATION DESCRIPTICON

(H71002) R MSFC 7Tw 544 LAUNCH VEHICLE STUDIES 71 01S
(e71068 ) HSFC TWT 544 LAUNCH VEHICLE STUDIES T103SI

0 2

K. ALPHA.
PHIS GAMZ
75.000 0.00
75.000 0.00

4 t

OEGREES
ELEVTR RUDDER

0D 0.000 0.000
)0 0.000 0.000

. . .,i . . . ,!. . ,; w l .l .l .w ,E .! . l . ~ *E *!** i ti , w -t~ -- r'

. ~ ~~~~~~ ~ ~ ~ ~~~~~~~~~~~ .I . : 

.j _/ ..........

P ...... 

_

j .

REFERENCE INFORMATION

SREF 7.8000 SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZHMRP 0.2480 IN.
SCALE 0.0040 SCALE
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Z

LLJ

U

t-l

Z

LL
LL
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LL

I7-

z

O.S

0.4

0.3

O.Z

O.i

O.0

-0.10.0

-0.3

-a * 

-0.4

-0.S

-d .6

-0.?

-0.8

-0.9

-1.0

-1i.

ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMOC.L C¢FI[GURATION DESCRIPTI[CN PHIS GAMZ ELEVTR

(hl7tOO2) HSFC TWT 544 LAUNCH VEHICLE STUDIES TIOtSI 75.000 0.000 0.000

(B71068) 1 MSFC TWT 544 LAUNCH VEHICLE STUDIES Tt1035 75.000 0.000 0.000

RUDDER REFERENCE INFCRAMATION
O.OD S$REF 7.0800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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0.1

0.0
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-0.2

-0.3

-0.4

-0. 5

-0.6

-0.?

-0.e

-0.9

-1.0

-1 .1

- e -6 - 4 -2 4 a

ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYHBOL COCNFIGURAT[IC4 OESCRIPTIC* PHIS CAMZ ELEVTR RUDDER RiEERENCE INFORMATION

(H?l00 2 ) MSFC TWT 544 LAUNCH VEHICLE STUDIES TOS1! 75.5000 O.OO0 0.000 0.000 SREF 7.8800 SQ. IN

(871068) MHSFC TWT 544 LAUNCH VEHICLE STUDIES T10351 75.000 0.000 0.000 0.000 LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP S.S600 IN.
VHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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DATA SET SYMBOL,
(H71002)

?T1068 ) 

-10 -8 - 6 - 4

ANGLE
Cc*tRIGURATI*ON DESCRIPTION

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

- 2 0 2

OF ATTACK. ALPHA. C
PHIS GAMZ

TIOISl 75.000 0.000
T10351 75.000 0.000

4

OEGREES
ELEVTR
0.000
0.000

6 8 10 12 14

RUDDER REFERENCE INFORMATION
0.000 SREF ?.8800 S4. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER WING OFF
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EFFECT OF ORBITER WING OFF

.,S

.50

.45

U

z

LLJ
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LL

J

D3

c)

>eI
<3

.40

.35

.30

.25

.L0

.15

.10

.05

.00 _
14 -10 - - 6 - 4 - 2 0 2 4

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMOCOL C'NFIGURATICON DESCRIPTICr PHIS GAMZ ELEVTR RUDDER
(HT71002) MSFC TWT 544 LAUNCH VEHICLE STUDIES TIOlSI 75.000 0.000 0.000 0.000
(71068o) MISFC TWT 544 LAUNtCH VEHICLE STUDIES T103S1 75.000 0.000 0.000 0.000

8 10 tZ 14

REFERENCE INFCOHATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .90
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EFFECT OF ORBITER WING OFF
.o4f

.55

. SO
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-12 -10O - a - 6 - 4 - 2 0 2 4 6 10 12

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOCL CONFIGURATI'CI DESCRIPTION

(Hlz02) MSFC TWT 544 LAUNCH VEHICLE STUDIES
1B71068) H MSFC TWIT 544 LAUNCH VEHICLE STUDIES

TIOt Si
110351

PHIS GANZ ELEVTR RUDDER REFERENCE INFORHATIr'N
75.000 0.000 0.000 0.00 SREF r.6800 SQ. IN
75.000 0.000 0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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-14 -12 -10 - 8 - 6 - 4

ANGLI
DATA SET SYMOC(. CCJNFIGURATI4R DESCRIPTIC*l

IH71002) Q SrFC TWT 544 LAUtCH VEHICLE STUDIES
(871066e) 1 HFC TIT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA. DEGREES
PHIS CGAZ ELEVTR

TiOISI 75.000 0.000 0.000
Tlr3S1 75.000 0.000 0 .000

RUDDER REFERENCE INFCRMATION

0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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ANGLI
DATA SET SYHDC. COCNFIGURATICN DESCRIPTION

(H71002) L S5FC TWT 544 LAUNCH VEHICLE STUDIES
(?71068) H MSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK. ALPHA, DEGREES
PHIS GAMZ ELEVTR RUDDER REFERENCE INFC4RHATICO

TiOISI 75.000 0.000 0.000 0.000 SREF 7.8800 SO. IN
T10c35I 75.000 0.000 0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YmRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.30
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ANGLI
DATA SET SYMC.OL CroFIGURATICON4 OESCRIPTIC[

(HI71002) M HSFC 1WT 544 LAUNCH VEHICLE STUDIES
(871060) MSFC TWT 544 LAUNCH VEHICLE STUDIES

4 - 2 0 2 4

E OF ATTACK. ALPHA, DEGREES
PHIS GAMZ ELEVTR

T7OI Si 75000 0 000 0 .000
T103S1 15.000 0.000 O.000

MACH .90

RUDDER REFERENCE INrCnHMATION
0.000 SREF 7.8800 so. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YmRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER WING OFF
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ANGLE
DATA SET SYMUOL CONFIGURATICoN OESCRIPTIC.N
(HI7100) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(8?1068) HMSFC TWT 544 LAUNCH VEHICLE STUDIES

- 2 0 2

OF ATTACK, ALPHA. C
PHIS GAMZ

TlS011 75.000 0.000
T103S1 75.000 0.000

4

DEGREES
ELEVTR
0.000
0.000

b6 S 10

RUDDER REFERENCE INrFOAMATI'.N
0.000 SREF 7.668800 . IN
0.000 LREF 2.0280 I1 ,

BREF 4.4600 IN.
XHRP 3.3600 IN.
YMHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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DATA SET SYMBOL. CCNFIGURATICN DESCRIPTION
(1171002) MSFC TWT 544 LAUNCH VEHICLE S
(871068) , SrC TWT 544 LAUNCH VEHICLE S

-4 -2 0

ANGLE OF ATTACK,
PH

iTUDIES TiOlSI 75
STUDIES TI035S 75

2 4

ALPHA.
HIS GAMZ
.000 0.00)
.000 0 .00

S

DEGREES
ELEVTR RUDDER

0 0.000 0.000
0 0.000 0.000

S 10 12

REFERENCE INFORlMATI'N
SREF 7.8800 S0. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20

EFFECT OF ORBITER WING OFF
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X .15

OATA SET SYMUGL CONFIGURATIC" DESCRIPT1:44

Q~ .10

.0.

(H71002) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(871068? HSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK, ALPHA, DEGREES
PHIS GAMZ ELEVTR

0Tl1 SI 75.000 0 .000 0.000
TIJ03S1 75.000 0.ODO O.OOO

RUDDER REFERENCE INFrC-MATION

0.000 SREF 7.8800 SQ. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER WING OFF

__ ~~~~~~~~~~.... _ ,___

_ _ ___ __.~~~~~~~~~
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_ _ ____ 

4
-12 -10 - 8 - 6

ANGL
DATA SET SYMDrL4 CGNFIGURATICN DESCRIPTICI
(Ho1002) MSFC TWI 544 LAUNCH VEHICLE STUDIES
(871060 ) L MSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK,
PH

TIGISSI ?75
Tl03S1 75

ALPHA,
1IS GAMZ
.000 0.00DD
,000 0.001

DEGREES
ELEVTR RUDDER

0 0.00D O.D00
o 0.000 0.o00

REFERENCE INFORMATION
SREF 7,8800 S0. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3,3600 IN.
YHRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORRITFR WING OFF

-10 - 8 - 6 - 4 - 2

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SyMCHOL COFIlCGURATrIC DESCRIPTICON

(H71002) 2 MSFC TWT 544 LAUNCH VEHICLE STUDIES
(B71068) MSFC TWT 544 LAUNCH VEHICLE STUOIES

Ti01SI
Ti 0351

PHIS GAMZ ELEVTR RUDDER REFERENCE INFOt4rATION
75.000 0.000 0.000 0.000 SREF 7.8800 s0. IN
75.000 0.000 0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YIRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.10
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EFFECT OF ORBITER WING OFF
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ANGLE OF ATTACH
OATA SET SYMHBOL CNFICURATION DESCRIPTICN

(H71002) H MSFC TWT 544 LAUNCH VEHICLE STUDIES
(071068) MSFC TWT 544 LAUNCH VEHICLE STUDIES

TO11 SI
T1053S

K, ALPHA. DEGREES
PHIS CAMZ ELEVTR RUDDER

75.000 0.000 0.000 0.000
75.000 0.000 0.000 0.000

REFERENCE INFCRMATION

SREF 7.8800 So. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XNMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.2 0
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EFFECT OF ORBITER WING OFF
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ANGLE OF ATTACO
DATA SET SYMHBC. CONFIGURATOIrN DESCRIPTION
(H71002) C MSFC TWT 544 LAUNCH VEHICLE STUDIES
(t71068) MSFC TWT 544 LAUNCH VEHICLE STUDIES

T1O1SI
T103S1

K. ALPHA. C
PHIS GAMZ
75.000 0.000
75.000 0.000

)EGREES
ELEVTR

0.000
0.000

RUDDER REFERENCE INFORMATION
0.000 SREF 7.8800 So. IN
0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF ORBITER WING OFF
0.7
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DATA SET SYMCOL CONFIGURATION DESCRIPTICON
(H710021 HMSFC TWT 544 LAUNCH VEHICLE
(Ct706) HMSFC TWT 544 LAUNCH VEHICLE

.4 .3 .2 .1 .0 -. 1 -. 2

PITCHING MOMENT COEFFICIENT, CLM
PHIS GAMZ ELEVTR RUDDER

STUDIES TIOISI 75.000 0.000 0.000 0.000
STUDIES T10i31 75.000 0.000 0.000 0.000

REFERENCE INFCHCMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
8REF 4.4600 IN.
XNRP 3.3600 IN.
YMRP 0.0000 IN.
ZHMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF
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-1.0

-1.2 '-.9 .8 .7 .6 .5 .4

PITC
DATA SET SYMBOL CCONFIGURATION DESCRIPTION

(H71002) HMSFC TWT 544 LAUNCH VEHICLE STUDIES
(e71068) MSFC TWT 544 LAUNCH VEHICLE STUDIES

HING MOMEN1

T101 Sl
T10351

T COEFFICIENT, CLM
PHIS GAMZ ELEVTR RUDDER REFERENCE INFORNATION
75.000 0.000 0.000 0.000 SREF 7.8800 SQ. IN
75.000 0.000 0.000 0.000 LREF 2.0280 IN.

8REF 4.4600 IN.
XmiRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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DATA SET SYMrOCL CONFIGURATICA DESCRIPTION
(i710021) 4FC TWT 544 LAUNCH VEHICLE STUDIES
Bi71068) N iSFC TWT 544 LAUNCH VEHICLE STUDIES(H?%H.~FC ST~ 5644 LAUNCI-( VEHI:'CLE STU0_ES(BIOGG) HSFC TWT 544 LAUNCH1 ¥EItICLE STUD[ES

.3 .2 .1 .0 -. 1 -. 2 -.3 -.4 -.5

HING MOMENT COEFFICIENT, CLM
PHIS GAMZ ELEVTR RUDDER REFERENCE INFORMHATION

TIOlSI 75.000 0.000 0.000 0.000 SREF 7.e800 SQ. IN1
T0I3S1 75.000 0.000 0.000 0.000 LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH 1.20
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EFFECT OF ORBITER WING OFF
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DATA SET SYM "C4. C*.IFIGURATICI
IH?(,002) NmSFC TWT 544 LAL
(?71 068) NSFC 1T4 544 LAL

.6 .5 .4 .3 .2 .1 .0 -.1 -. 2

PITCHING MOMENT COEFFICIENT, CLM
DESCRIPT ICN PHIS GAMZ ELEVTR RUDDER

uICH VEHICLE STUDIES TIOIS1 75.000 0.000 0.000 0.000
UNlCH VEHICLE STUDIES T103S1 75.000D O.000 0.000 0.000

-. 3 -. 4 -.5 -. 6

REFERENCE INFARMAT1ON
SREF 7.8800 SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
fHRP O.00O IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF STRUCTURAL RINGS ON BASELINE HO TANK
.A

.S

.4

.1

.0

-. 2

-.2

-. 3

-. 4

-.5

_ 
-14 -12 -10 - 8 6 --4

ANGLE
DATA SET SYMOOLC CCiFIGURATICN4 DESCRIPTICO
(C?7080) Q MSFC TWT 544 LAUNCH VEHICLE STUDIES
¢e71069) HMSFC TWT 544 LAUNCH VEHICLE STUDIES

- 2 0 2

OF ATTACK. ALPHA,
IRBINC PHIS

TI
T?

4

DEGREES
xs

6 8 t0 12

ELEVTR REFERENCE INFC.nMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF STRUCTURAL RINGS ON BASELINE HO TANK
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.1.
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-. 1

-. 2

-. 3

-. 4

-. 5

-_14 -10 - e - 6

DATA SET SYMOCOL Cr'FIC.URATIONI OESCRIPTION

(CT1080) , MSFC TWT 544 LAUNCH VEHICLE SI
(B11069) N M.SFC TWT 544 LAUNCH VEHICLE S$

-4 -2 0 2

ANGLE OF ATTACK. ALPHA,
CIBINC PHIS

TUDIES Tl
TUDIES T?

4

DEGREES
xs

i6 8 l0 12 14

ELEVTR REFERENCE INFORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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LL

LL
w

L .

C)

-. 2
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-. 4

-14 -12 -10 - 8 - I - 4

ANGLI
DATA SET SYMIRDC Cr'INFIGURATICI DESCRIPTICdq
(C7108L) M hSFC TWT 544 LAUNCH VEHICLE STUDIES
(¢71069) H.SFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK, ALPHA. DEGREES
CRBINC PHIS Xs ELEVTR REFERENCE INFCgMNATION

Tt SREF 7.6800 SQ. IN
T7 LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF STRUCTURAL RINGS ON BASELINE HO TANK
o0.7

O,.

O.s

0.4

0.a

0.2

0.1

0.0

-0. 

-0.2

-0.3

-0.4

-0.5

-0.6

-0 7

-0.8

-0,9

-1.0

-1.1

-t .2 
14 -12 -10

I
- 8 -4 -2 0 4 6

ANGLE OF ATTACK. ALPHA, DEGREES
OATA SET SYMHC'L CONFIGURATION DESCRIPTIN CORBINC PHIS XS ELEVTR

C7tO1I) Q MSFC TWT 544 LAUNCH VEHICLE STUDIES TI
(871069) I MSFC TWT 544 LAUNCH VEHICLE STUDIES T7

8 10 I2

REFERENCE INFCOHATION1
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF STRUCTURAL RINGS ON BASELINF Hln TANK
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-12 2 4 6 8 10 12-10 -8 - 6 - 4 - 2 0

ANGLE OF ATTACK,
OATA SET SYMDO4_ C'IFIGURATIcO DESCRIPTICN
(C71080 ) M3FC TWT 544 LAUNCH VEHICLE STUDIES TI
(871069) MSFC TWT 544 LAUNCH VEHICLE STUDIES T7

ALPHA, DEGREES
CRBINC PHIS XS ELEVTR REFERENCE INFCORMATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

MACH .91
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EFFECT OF STRUCTURAL RINGS ON BASELINE HO TANK

- 4 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-
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r~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
r

-10 - 6 - 6 - 4 - 2 0

ANGLE OF ATTACK.
cRI

T1
T7

2

ALPHA.
BINC PHIS

4 5 10
I
12

DEGREES
XS ELEVTR REFERENCE INFCORMATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE

DATA SET SYMOr.L COtFIGURATION DESCRIPTIOI"N
(C7tO80) MSFC TWT 544 LAUNCH VEHICLE STUDIES
(171069) H MSFC TWT 544 LAUNCH VEHICLE STUDIES

MACH 1.20
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EFFECT OF STRUCTURAL RINGS ON BASELINE HO TANK
. · t , I !_ . I' ~ I I I TT 6 * w * * w I * * * *1 I ! I *- * '* *- *! *

_, . . .. _ __ . _

.- ........ '

A .1
-10 -8 - 6 -4 - 0

ANGLE OF ATTACK.
D4TA SET SYMBCOL CCNFIGtURATIC,N DESCRIPTION
(C71080) O MSFC T/T 544 LAUNCH VEHICLE STUDIES Tl
(871069) I MNSFC TlT 544 LAUNCH VEHICLE STUDIES TT

2

ALPHA.
BINC PHIS

4

DEGREES
xs

6
I 

12

ELEVTR REFERENCE INrC1MATIOtN
SREF 7.8800 S0. IN
LREF 2.02d0 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0O00 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF STRUCTURAL RINGS ON BASELINE HO TANK

I I
-12 -10 - 8 6 -4 -2

ANGLI
DATA SET SYMIBCL CrI-NFIGURATICN DESCRIPTICNI
(C71080) ) NSFC TWT 544 LAUNCH VEHICLE STUDIES
(8?1069 MSFC TWT 544 LAUNCH VEHICLE STUDIES

E OF ATTACK.
CRi

TI
T7

ALPHA. DEGREES
tBINC PHIS XS ELEVTR REFERENCE INFCORMATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZnRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF STRUCTURAL RINGS ON BASELINE HO TANK
-i, i i i i , . ! . . t ., . . . . -, . . . . ., ! . . . . * . . . t . . i _-r

~~~.., - ... ._

14 12 _1u - a

ANGLE OF ATTACK.
DATA SET SYMHBCL CCNIFIGURATION DESCRIPTI[J

iC71000) I MSFC TWT 544 LAUNCH VEHICLE STUDIES TI
(D70669) M HSFC TWI 544 LAUNCH VEHICLE STUDIES T77

c

ALPHA,
BINC PH[S

DEGREES
xs ELEVTR REFERENCE INFCORMATICON

SREF 7.8800 SQ. IN
LREF 2.02d0 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF STRUCTURAL RINGS ON BASELINE HO TANK
.40

.35

Li

C)

LI .

I-Ll

LL

LI

1I

m
Ld

CLL_

.30

.20

.10

.05

.00o L
14 -12 -10 - a - 6

OATA SET SYMCOL CCONFIGURATtION DESCRIPTIcN
IC71080) P MSFC TWT 544 LAUNCH VEHICLE S
(B71069 ) I SFC TWT 544 LAUNCH VEHICLE S

A

-4 - 2 0 4

ANGLE OF ATTACK, ALPHA. DEGREES
CRB INC PHIS Xs

STUDIES Tt
STUDIES T?

-4

6 8 10

E'I ! E le BWl ~ lE I I! ! 1 ~ Il ll w ill! I E I gl-w wle El W t i II'

-~~I ..........

12

ELEVTR REFERENCE INFORMHATION
SREF 7.8800 So. IN

*LREF Z.0260 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT
.40 _I! I

L .330,10

u

iLJ

OU .20r' '
U

J

L . .0

4 - - - 8 - 6 - 4

ANGLE Of
DATA SET SYMBOL CeCFIGURATICN DESCRIPTION

(C71080) Q MSFC TWT 544 LAUNCH VEHICLE STUDIES TI
(0?1069) MSFC TWT 544 LAUNCH VEHICLE STUDIES T7

F ATTACK. ALPHA, DEGREES
CRBINC PHIS XS ELEVTR REFERENCE INFRMHATIONt

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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STRUCTURAL RINGS ON BASELINE HO TANK

LL

LJ

O.ts .- _

L.

LL

U

W .2D

LL

-o

X-~~~~~ANGLE O.5

LL

-14 -12 -10 - 8 - S - 4

ANGLE 01
DATA SET SYHECt L CONFIGURATICN DESCRIPTION

¢C71080) M MSFC TWT 544 LAUNCH VEHICLE STUDIES Tl
B(71069) H1 MSFC TWT 544 LAUNCH VEHICLE STUDIES t7

F ATTACK. ALPHA. DEGREES
CiRBINC PHIS XS ELEVTR REFERENCE INFOrRMATION

SREF 7.8800 0S. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2460 IN.
SCALE 0.0040 SCALE
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EFFECT OF STRUCTURAL RINGS ON BASELINE HO TANK

-t0 - e 6 - 4 - 2 0 2 4 6

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBC.L CrNFICURATIC4* DESCRIPTIC'4 CiBINC PHIS XS

(C71000) Q HSFC TWT 544 LAUNCH VEHICLE STUDIES TI
87'10691 1 HNSFC TWT 544 LAUNCH VEHICLE STUDIES T7

8 10 12

ELEVTR REFERENCE INFORMATION

SREF 7.8800 SO. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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U .10

Z .08

LIJ

ILL .06
LL
Id

o .02

tu -.02

m
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- .e0

-14 -12 -1 - - 4

ANGLE OF
OATA SET syMBrE CONFIGURATION DESCRIPTION

IcCos8) D MSFC TWT 544 LAUNCH VEHICLE STUDIES Ti
(871069) L M SFC TWT S44 LAUNCH VEHICLE STUDIES 7

F ATTACK. ALPHA. DE
CRBINC PHIS

.GREES
XS ELEVTR REFERENCE INFORMATION

SRE T7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF STRUCTURAL RINGS ON BASELINE HO TANK
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ANGLE OF ATTACM
DATA SET SYHMOCL CONFIGURATION DESCRIPTION
IC71080 o HMSFC TWT 544 LAUNCH VEHICLE STUDIES
1871069) SFC TWT 544 LAUNCH VEHICLE STUDIES

Ti
T?

K. ALPHA, DEGREES
CRBINC PHIS XS ELEVTR REFERENCE INFCHMATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
YMRP O.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF STRUCTURAL RINGS ON BASELINE HO TANK
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,7 .5 .4 .3

PITCHING
DATA SET YMHBOL Crc4FICURATICON DESCRtPTION

(C71080) S M5FC TWT 544 LAUNCH VEHICLE STUDIES
(871069) HSFC TWT 544 LAUNCH VEHICLE STUDIES

TI
T7

I
.2 .1 .0 -.

MOMENT COEFFICIENT.
ORBINC PHIS XS

I -. 2 -. 3 -.4 -. 5

CLM
ELEVTR REFERENCE INFORMATION

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE
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u
LL

. -0.1
I-
U
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W -0.3

-0.4

-0.8

-0. .

-1.0

PITC
DATA SET SYMrCC. CONFIGURATION DESCRIPTICN

(CYSQBO) MWsFC TWT 544 LAUNCH VEHICLE STUDIES
(Bt1069) HSFC TWT 544 LAUNCH VEHICLE STUDIES

HING MOMENT COEFFICIENT, CLM
CRSINC PHIS XS ELEVTR REFERENCE INFORMATION

T2 SREF 7.8e00 so. IN
T7 LREF 2.0280 IN.

BREF 4.4600 IN.
XHRP 3.3600 tN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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EFFECT OF STRUCTURAL RINGS ON BASELINE HO TANK
O.t?1

0.6

0.5
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0.3

z

LL
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0
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.z

0.2
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o.o

-0o.

-0.2

-0o.

-0.4

-0. 

-0.6

--0.7

-o .e

-0.9

-1.0

-1 .1

-1 .2 
.9
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, ,. : ,,- _ ---
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PITCHING
OATA SET SYMBDCL CcMFIGURATION DESCRIPTION
(C71080) Q MSFC TWT 544 LAUNCH VEHICLE STUDIES
(871069) MSFC TWi 544 LAUNCH VEHICLE STUDIES

TI
TT

.2 .1 .0 -. 1 -. 2

MOMENT COEFFICIENT. CLM
CRBINC PHIS XS ELEVTR

-. 3 -. 4 -. 5 -. 6

REFERENCE INFC RMATtON

SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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BASELINE CONFIGURATION BUILD-UP (MACH NUMBER EFFECTS)
I - I ·I I I I II Jr -I " - -'1 r T I I I I.I , I ! I I !I I I -rrr-r-

A~~~~~~~~~~~~~~~ it

A. -- -r- - -I~~~~~~~~~~~~~~ -

0' I IS> I& I I I III ... .. a .

2.5 3.0 3.5 4.0 4.5 5.0

MACH

MACH

.025

.015

.005

-. 005 

C -. 015 -

-J - .025 
cI

-. 035-

-. 045

-. 0550.-0.0~

DATA SET

(B71080)
(B71070)

T8710721
1871002)

syrC.

8
CONFIGURATICON DESCRIPTIC-4

HSFC 7WT 544 LAUNCH VEHICLE
MSFC TWT 544 .LAUNCH VEHICLE
HSFC TWT 544 LAUNCH VEHICLE
NSFC TWT 544 LAUNCH VEHICLE

STUDIES
STUDIES
STUDIES
STUDIES

TI
TisITISI
TI 01
Ti 0151

MACH
PHIS GAMZ

T5.000 0.000

75.000 0.0o00

ELEVTR RUDDER REFERENCE INFMCMATION
SREF 7.8800 SO. IN
LREF 2.oo0280 IN.

0.000 0.000 BREF 4.4600 IN.
0.000 0.000 XmRP 3.3600 IN.

YHRP 0.0000 IN.
ZMRP 0.Z480 IN.
SCALE 0.0040 SCALE
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BASELINE CONFIGURATION BUILD-UP [(MACH NUMBER EFFECTS)

-,014 _____ __

-. 016 _ _

-. 022

-. 026

-.030
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0.0 0.5 .D . 2.0 2.5 3.0 3.5 4

.006

.004

.002

.000

-. 002
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- .006 

I * , r . I . I I I . . . I t j T

I __I__ - jIIL
r

5.5 6.0

MACH

r___ 0 ___ ___ T__ __r_ ___T ___ ____ ____

___ . ___ 0 ___ __ __ _ _ _ _ __ ____ __ _

~~~~~~·C . . . = ,=6=
C)~~~~~~~~~~~~~~~~~~~~~~-

,, [ .. -.....

0 5 1.0 1.5 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0

MACH

1.5 2.0 2.5 3.0

MACH
3.5 4.0 4.5 5.0 5.5 6.0

CONFIGURATICON DESCRIPTION
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

TISI
T101
T10151

PHIS GAMHZ ELEVTR
75.000 0.000

0.000
75.000 0.000 0.000

RUDDER

0.000
0.000

REFERENCE INFOCRMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040 SCALE
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DATA SET SYHBOL
(A71071) 
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ALTERNATE HO TANK CONF

I(? I

0.5 1.0

IGURATION BUILD-UP (MACH NUMBER EFFECTS)

1.5 2.0 2.5 3.0

MACH

3.5 4.0 4.5

-19C C_ I_____

A A __ _ _ .__ _ _ 

___A ____ ___ ___ __,_, _

0 ___ _ U~~.. D.,...
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1 0 0 5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0

MACH

.010-.020 

.o000

< .o n

-. o030o

-. 040

-.050D O
0°0.0 0.5 1.0 1.5

DATA SET SYMr4. CCNFIGURATIC*J DESCRIPTICN

(871074) Q MSFC TWT 544 LAUNCH VEHICLE
(871'075) NSFC TWT 544 LAUNCH VEHICLE
(e71077) M8 SFC TWT 544 LAUNCH VEHICLE
(6et04T) 1MSFC TWT 544 LAUNCH VEHICLE

3.0

MACH
PHIS GAMZ

STUDIES T5
STUDIES T5Sl 75.000 0.000
STUDIES TS01
STUDIES TS5031 75.000 0.000

ELEVTR RUDDER REFERENCE INFCORMAICN
SREF 7.8800 SQ. IN
LREF 2.0280 IN.

0.000 0.000 BREF 4.4600 IN.
O.000 0.000 XMRP 3.3600 IN.

YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE
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.060

.050

0

z

0

.040

.030

5.I 0 5.5 *.0

.020

.01o

v, iI i i 



ALTERNATE HO TANK CONFIGURATION BUILD-UP (MACH NUMBER EFFECTS)
· r · , [ 1 -I * I * d If I , * ~ -* * I I I f w. w i * e I · ~ I I ~ * " ' 

-,Oi -: -
-. 01 .

.016~~~~~~ 

-. 020 

..024

-. 028

-. 052

- .03
0A A "'

- 0o4O - ' 

. I I I I ! I I I I I I I I I I I I I I I I I I I I I I I I I 5 3 I I i I 4 5- '0440 .O 0.5 1.0 1. 2$.0 2.5 3.0 3.5 4.0 4.5

MACH
r~~~~( , *,s * I , w i I ,,,, , . *, - , ., ,, -T-r- E . . . -r1- 

_ - i _ . _ _ _

_0 _ _ __ _

0 0.5 1.0 1.5 2.0 .5 30 5 4.0 4.5 5 .5 6.0

MACH

0.5 1.0 1.5 2.0 2.5 3.0 3.5

MACH
4.0 4.5

CONFIGURATIcN DESCRIPTI't'
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

TSSI
T501
T5O1 S1

PHIS
75.000

75.000

GAMZ
0.000

0.000

ELEVTR

0.000
0.000

RUDDER

0.000
O.000

REFERENCE INFCORMATIOfi
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 1 037

.007

.005

.003

.001

.000

.001

.005

.005

-. 007

5.0 5.5 S.0

.000

-. 002

-. 004

- .006

- .O0O8

,,, , . -i-- ,,, . _j..I. . .. . .I . . . . . .i . . . . Ir.. 
0 u C 1-1r 

~~~~~~~~~~~~~~I.... (-L-i~~1 1 11 I 

0~~~~~~~ 20 . 1 II I - II-a-~~l I Al I

I II . I .I 

-. 010 _L.
0.0

Sy MDrr'DATA SET
(A71076)
(A71070)
(A71048)

5.0 5.5 6.0

! .11 1 1 I I I L



RAcMI tIlF UH TAKIK k!rCE CUADC Alln I IP.rTU (MirU mI IMDrD Crrrrr'T
.O0

.10

.00

-. 10

-. 20

-. 30

- .40

-·s8o

.062

.058

.054

.050

.046

.042

.038

.034

,JLL5InL II-U ;IlWI IIUJL ,,JIIII L fIrIu LrllUln I l-/LI n 1 I'UI'OCIL rrcLUl J
L~~~~~~~~~~~~~~~~~~~~~~~ ·'J · c I!i 

- - - -- a --

.- _ _
.~ ~~~~~~~i~ .. ....

o ~ ,, ___-,

n_ 
. .__._ __, , _ _

c) -r . ....

I .. I ... ... ... i ... i .. i , . .... i . i... i. i1 1 III I I I .i .. . , . . ... ... ... ...... .... ...... ..
................. . I ' i .i I I I I A I I. .

.0 0.5 .0 !.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0

MACH
* r i s C' ' i ' . .. . . i . i"' , . .. , . .... ,...i..", . _ r .,b k t '1-I~'i

i i -- l

_13 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 a 3.

.O 0.5 1.C) 1.5 Zo) Z.5 $.C) 9.5 4.0 4 . 50 $.$ 6.0

MACH

2.5 3.0 3.5

MACH
4.0 4.5 5.0 .S 6.0

DATA SET SYNMDOL CONFIGURATICOI DESCRIPTION
(B71002) N MSFC TWT 544 LAUNCH VEHICLE
1871033) MSFC TWT 544 LAUNCH VEHICLE
(871035) a MSFC TWT 544 LAUNCH VEHICLE
(071041) HSFC TWT 544 LAUNCH VEHICLE

STUDIES
STUDIES
STUDIES
STUDIES

TIO SI
T201 1
T301 1
T401 S1

PHIS
75.000
75.000
75.000
75.000

GAMZ
0.000
0.000
0.000
O .000

ELEVTR
0.000
0.000
O.000
0.000

RUDDER
0.000
0.000
0.000
0.000

REFERENCE INFC1IMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 1038

Z
U

U

.J,

c J

0

Z
N,
z
C)U
n

.008

.004

.000

- .004

- .008

-. 012

-. 016

- .020

-,024

- .02800.0

O

-J
U
0

0.5 2.0$0"-:
'

' '',1

L- I

. I t3: ~. .- I .
1.0- t.5



BASELINE HO TANK NOSE SHAPE AND LENGTH (MACH NIIMRFR FFFFCTS)
i $ i~ · i ! i w w if i ! ! ~ i i . $ i' ! i i i ! i ! v i-|- i ! ! ! i i ! i i' i~ ' i ! I i I !

0- _n

ILLJL. I .I I $I I ! " I I J.I IW I VW I I W 6. If L I I I I ILAL..L- I I iL .. I i WLJ iL IL_ I I
.0 0.5 1.O 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0

MACH

0.5 1.0 1.5

L,

2.5 3.0

n-
4.0 4.5 5.0 5.5 6.0

MACH
= -... _ .. .., . .... _.. .... _- -

S . _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1
0.5 1.0 1.5 2.0 2.5 3.0 3.5

MACH
CONFIGURATION DESCRIPTIC-4

MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE

STUDIES
STUDIES
STUDIES
STUDIES

T10S11
T201SI
T301 S1
T401S1

PHIS
75.000
75.000
75.000
75.000

GAMZ
0.000
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000
0.000

RUDDER
0.000
0.000
0.000
0.000

REFERENCE INFCORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 1039

- .025

- .027

- .020

- .031

- .033

-. 035

- .0370

m
o[3

C)
C]

.0070

.0060

.0050

.0040

.0030

.0020

.0010

.0000

-. 0010

o.0020

-. 0015

- .0025

-. 0035

m
0

O

0

-. 0045

-. 0055

- .0065

DATA SET SYMOC'L
(A72010)
(A71034) 
(A71046)
(A71042) a

4.0 4.5 5.0 5. 6.0O

-



BASELINE SRM NOSE SHAPEF LENGTH. AN DIAMFTFER (MACH NlIMRFR FFFFCTR1

- -~~~~, - -'- - ---
I ! . I I , I ! I I .!*AL.. - L . .. L. !-... I . L. ! LP L L .. -I-L--LJI-I .. .. I 1 L- I J.It.. L

.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 $ .3 6.0

MACH

N

. .... 5 _ 3 

_ . . . _ . .: { .,
._ _. _ .1._ ____ 30~.5 4 0 4 . . S ;

MACH

EtLJ·

F

.0 t .5 2.0 2.5 3.5 4.0 4.5 5.0 5.5 6.0

CCOIFIGURATION DESCRIPTIc0i
HSFC TWT 544 LAUNCH VEHICLE
HSFC TWT 544 LAUNCH VEHICLE
HSFC TWT 544 LAUNCH VEHICLE
HSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE

STUDIES
STUDIES
STUDIES
STUDIES
STUDIES

T1OI SI
T101S2
Ti1OlS3
TO11 S4
TIO155

MACH
PHIS
75.000
75.000
75.000
75.000
75.000

GAMZ
0.000
0.000
O.000
0.000
0.000

ELEVTR
0.000
0.000
0.000
0.000
0.000

RUDDER REFERiENCE INFOCMATION
0.000 SREF 7.8800 S0. IN
0.000 LREF 2.0280 IN.
0.000 OREF 4.4600 IN.
0.000 XHRP 3.3600 IN.
0.000 yHRP 0.0000 IN.

ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 1040

.10

.00

z

_J
U

-. 10

- .20

-. 30

-. 40

.000.OGO

.056

.052

0 .040

L) .044
.
0040

0

-J
(_

-

.004

.000

-. 004 

-. 008 

-. 012 -

-. 016 -

-. 020 

-. 024

- .028
00.0

A

iL

0.5

SYMBOL
5YRt

DATA SET
(071002)
(e71027)
(071021)
(071023)
(71051 )



BASELINE SRM NOSE SHAPE. LENGTH, AND DIAMETER (MACH NUMBER EFFECTS)
- .024

- .028- .02e

LiX -. 030

m
>- - .032

- .034

- .036

- .o05o

6 i ~ -lr- · · J --

.~~~~~~~~~~~~~~~ _ _~ _ .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~_~ b _ __ _~.~~ ~ ._ ... _ 

_ a . . & i __ ~~~~~~ _____~

_. _ _____ __.___
,0 0. ........................... ..... _ ...

.- ~~~~~~~~~~~~~ _ . _J__J _.___._ I Il___l_ JlL. _l_J..__l ~.,

,o 0.5 1,0 !,5 2,0 2.5 3,0 3.s 4.0 4,s 5.0 5,5 6.0

MACH

0.5 1.0 1.5

, ! s ! Jl,

2.5 3.0 3.5 4.0

L

.- - I

4.5 5.0 5,5 6.0

MACH

_ _ __ -- -_--

Oz _ _ __ _ ____

_ _-_ _ ._._ .
__ ___._ _____-

_.__1 ___ ¥_
v _ . ._ .___ _

Do 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

MACH
4.5 5.0 5.5 6.0

CctFIGURATICti DESCRIPTI',J
MSFC TWT 544 LAUNCH VEHICLE
MSFC TWT 544 LAUNCH VEHICLE
HSFC TWT 544 LAUNCH VEHIIICLE
HSFC TWT 544 LAUINCH VEHICLE
MSFC TWT 544 LAUNtCH VEHICLE

STUDIES
STUDIES
STUDIES
STUDIES
STUDIES

T101 Si
TI C1 S2
TI 01S3
T101S4
T101 S5

PHIS
75.000
75.000
75.000
75.000
75.000

GANZ
0.000
0.000
0.000
0.000
O.000

ELEVTR
0.000
0.000
0.000
0.000
0.00O

RUDDER
0.000

0.000
0.000
0.000

RErERENCE INFOCHATION
SREF ?.8800 SQ. IN
LREF 2.0280 IN.
BeErF 4.4600 IN.
XHRP 3.3600 IN.
yHRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 1 041

m
ci
z

C,

.0 070 '

.0060 -

.0050 -

.0040 

.0030 -

.0020

.0010

.0000

0.0

-. 0015

- .0025

- .0035

cn

_J

C)
c-

-. 0045

- .0055

- .0065

-. 00750

DATA SET SYMHCCL
,A71010)
¢A7102el) 
(A71022)
(A71 0 2 4 )
(A710U52)

1



SRM LONGITUDINAL POSITION (MACH NUMBER EFFECTS)
.Os I

-. 05

I I I I __J I I J- I _~ _I_ _ I I_ __ . 1 I_1L~JIJ- .. _J.I._I-_-I I 1 J_
.0 0.5 1.0 .L5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 .5 6.0

MACH
_,' . .-I-T- ---S '' ., .i . . . - . t * . t . . "1 -- lr . . -_1 --T-r1---rq -T- -*----r '-rl--- -- r--r- I --t

____ .0 __ __ _____ ___.

_, n jy ___ _- 

~~~~~~~~~~~~~~~~~~~~~~~~~---1l-~ I i

-- _ _ .47J' .. _ _.__.

00.5 1.0 1.5 2.0 .5 3.0 3.5 4.0 4.5 5.0 5.5 6.0

.0 0.5 1.0 l[.5 2.0 2.5 3.0 3.$ 4.0 4.5 5.0 5.5 6.0

MACH
.004

.000

-. 004

-. 008

- .012

0 -. 016

_J -. 020

O -. 024

-. 028

-. 032

- .036 °

DATA SET SYMBOL

(7100u2) 
1(71013)
(137I105) c

0.5 1.0 1.5 2.0 2.5

CGNFIGURATICOI OESCRIPTION
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUtNCH VEHICLE STUDIES
HSFC 7WT 544 LAUtlCH VEHICLE STUDIES

TiO101 
TII1 Si
TIOISI

3.0

MACH
CRBINC
-1.500
-1 . 500
-1.500-1 .$00

3.5

PHIS
75.000
75.000
75.000

4.0 4.5

XS
0.000
0.624
0.885

ELEVTR
0.000
0.000
0.000

5.0 5.5 6.0

REFERENCE INFcORMATION
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3S.600 IN.
YMRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE I04 2

Z
U

_-j
Li

-. 15

-. 25

-. 35

. . , . . i . I i i t 'l . ·-- ., i . . i i i ,,, . · E T i i I . i., tJ . l~ -r-l"- i -T-r-X-T-r-!

~~.. . I _£-_ 

- - - - - - - -~~~- 

. .. __ ___ _

-. 45

.064

.060

.056

.052

" .048

z
C.) .044

.040

.036

.03%

- _n-r



SRM LONGITUDINAL POSITION (MACH NUMBER EFFECTS)
i I 1_ I 1 I I Ii r .T , 1, I * I T' 

-. 020 F

-. 02s

- .030

- .032

-. 034

-. 036

0.5 1.0 I.!5 2.0
,I, I] I I I 1 I 

3.0 3.5 4.2.5

MACH

0 4.5 5.
LI I . L.. __L. I 

0 5.5 6.C

.0000

.0070

.0060

Cm
. .0040

.0030

.0020

.0010

.0000

-. 0015

-. 0025

-. 0035

,T -r--- r--7 -. ~ ..I -- - , ~ , r 7T-7-7 i -t t '-- -- t?-t- 7 I? T l- T r 1
._ - __ ........ __ ___.

_,._ _ _ _ _

_ a ._ __

~~~~~~~~~~.o o. ""'. _~ _. .___ _,. "_. 4.o .5 .o.................... $..o_

_ _ C w__ I___ _____ ___ ............... __.._,_

.0 0.5 1.0 1.5 2.0 2.5

MACH
sYHBDcL CONFIGURATICON DESCRIPTION

n NSFC TWT 544 LAUNCH VEHICLE STUDIES
HsFC TWT 544 LAUNCH VEHICLE STUDIES

O hSFC TWT 544 LAUNCH VEHICLE STUDIES

TIOi SI
T11OSI
T102 SI

3.0

CRBINC
-1.500
-1.500
-1.500

3.5

PHIS
75.000
75.000
75.000

4.0

XS
0.000
0.624
0.885

4.5

ELEVTR
0.000
0.000
0.000

5.0 5.5 6.0

REFERENCE INFrJXMATIOtN
SREF 7.8800 SQ. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XHRP 3.3600 IN.
'MRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 1043

uL

t.

-. 0 3 8 Li
0.0

_ Q0 ________

__-- ' ______ ==_

I 6I_ =-

O~~

U ~ ~ ~ ~ ~ ~ Ic~

-n
tu

C

-. 0045

-. 0055

-. 0065

-. 00750

DATA SET
( A1010)
(A71014)
A7?1004)

I. .. .
I I I J I J I 

e.



SRM RADIAL POSITION (MACH NUMBER EFFECTS)
.00

-. 10

z -. 20

-. 30

_j -. 40 

-. 50

-.70 _ _

-80 0.5 1 0 1.5 2.0 2.5 3

MACH

$.0 3.5 4.0

=.- =, LIL- 
1E ,& @. J-J._

4.5 5.0 5.5 6.0

1.5 2.0 2.5 a

MACH

/

3.5 4.0 4.5 5.0 5.5 6.0

~~~~~~~~~~~~~~-;' '' ''i ....l

w~~~~~~~ rn r·

- ~~~~~ -- ---

_Rz~ _ _ _ _ _ _ ----- - -

- o - - ~~~I 

0.5 1.0 1.5 2.0 2.5 3.0

MACH
3.5 4.U

OATA SET SYMOCL_ CrNFIGURATIC"_ DESCRIPTIC+I
:(71002) Q MSFC TWY 544 LAUNCH VEHICLE STUDIES
(071005) 1 MSFC TWT 544 LAUNCH VEHICLE STUDIES
(071008 ) 0 MSFC TWY 544 LAUNCH VEHICLE STUDIES

TII SI
T101 S
TIOISi

ORBINC
-1.500
-1 .500
-1.500

PHIS
75.000
90.000

135.000

XS
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFOHRMATION
SREr
LREF
BREF
XMRP
YHRP
ZHRP
SCALE

7.8800
2.0280
4.4600
3.3600
0.0000
0.2480
0.0040

5Q. IN
IN.

IN.
IN.
IN.
SCALE

PAGE 1044

0

n

n
L-1

.068 -,

.064 -

.060 -

.056

.052

.048

.044 -

.040 -

.036 

.o03 
210.0L; 0.5 1.o

.005

- .005

-. 015

C]

-I

0
..

O

- .025

- .035

-. 045

- .0550 .0

Li q

4.5 3 .u 3. ,.0



SRM RADIAL POSITIOI
-. 26 0 - -

- .032 

< - .036 ---4i
I--
W -. 040
m
U -. 044

-.048

-. 052

-. 056V . L.00 0 0.5 $1.0

N (MACH NUMBER EFFECTS]
I I I rI I . .F . T I I I 1 ' II . I I . I I

-1 - , I

1.5

A

oi
I I I I I · II

2.0
I I I I I IL .I I I .1 I LI I - I AI__J I L__ --_ L I~

O 3.5 4.0 4.5 5.0 5.5 6.03.

MACH

1.5 2.0 2.5 3.0

MACH

3.5 4.0 4.5 5. 0 5.5 6.0

CCoNFIr.URATICI DESCRIPTICN
HMSFC TWT 544 LAUNCH VEHICLE STUDIES
HSFC TWT 544 LAUNCH VEIHICLE STUDIES
HMFC TWT 544 LAUNCH VEHICLE STUDIES

TlI 1SI
TiOlSi
T101 S

MACH
C(BINC
-1 500
-1.5 $00
-1.500

PHIS
75.000
90.000
135.000

XS

0.D000
0.0000.000OQ.000

0o:) 4.0 4.5

ELEVTR
0.000
0.000
0.000

5.0 5.5 6.0

REFERENCE INFC4XMAT[IO
SREF 7.8800 sq. IN
LREF 2.0280 IN.
BREF 4.4600 IN.
XMRP 3.3600 IN.
YNRP 0.0000 IN.
ZHRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 1045

.0085

.0075

.0085

.0055

O .0045
z>-1

.o0035
u

.0025

.0015

°0005

-. 00 I0
0.5 1 .0

-. 0015

- .0025

-. 0035

CO
-J
m
u
0

-. 0045

-. 0055

-. 0065 

-. 007501

DATA SET

(AT71010)
(A71011O)
(A71012)

SYNHCrL

O
0

.~ ~ ~ ~. . . . . . . . .

_ . 1 0 .52I3 -___ ____

- --- - Al

-I . . 1 ' ' ' I .

-0-3--

-. II 

$I I 1-17

G~ 0.3 eW. 1 .5 I.U 2.5 3.t



ORBITER INCIDENCE (MACH NUMBER EFFECTS)

1.5 2.0 2.5
ii I I I I I 

3.5 4.0
I I I I

4.5 5.0

MACH

ra_ .____. _

_~. ' __ ___ _ _ __.Es........... ~=.... _ _ _ __ 

.0 0.; 1 .O 1.5 2.0 2.5 3.0 3.5 4.0 4.5 .0 5.5 6.0

MACH

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5

MACH
DATA SET SYMBOL

(eloo71001) 
t871002) 2

(87e003) O

CrCNFIGURATIC4 OESCRIPTIC.N

MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES
MSFC TWT 544 LAUNCH VEHICLE STUDIES

T10151
Ti 01SI

C1RBINC PHIS

0.000 75.000
-1.500 75.000
-3.000 75.000

XS
0.000
0.000
0.000

ELEVTR
0.000
0.000
0.000

REFERENCE INFORHMATION

SREF 7.8800 SQ. IN
LREF 2.0Z80 IN.
BREF 4.4600 1N.
XMRP 3.3600 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040 SCALE

PAGE 1046

.10

.00

z
-.10

-. 20

-. 30

,l . i . .,-, . ,- . . . . .. i ! ! .- ! E · . ., . . . w .!:I -

.~~ ..... k~ ___
. - 1 i j i i i i _ _ i . _ l '~ 

0._. _..,. ... i i

.: _ %& ... , 

I I i ,
0.5 1.0

I .I I

.058

.054

0

z
{Z)
0
(J
{=

.050

.046

.042

5.5 6.0

.038

.034o

.006

.002

- .002

-.006

- .010

-. 014 

-. 010

-. 022

-. 06 -

- .30
0 0.0

0

-J

0

5.0 S., £.0

-. 40




