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SUPERSONIC STABILITY AND CONTROL CHARACTERISTICS



OF A 0.015 SCALE MODEL 69-o OF THE SPACE SHUTTLE



ORBITER WITH FOREBODY RSI MODIFICATIONS IN THE



NASA/LaRC h-FOOT UPWT (LEGS 1 AND 2) 

(IATh/B) 

ABSTRACT 

Tests were conducted in the NASA/LaRC Unitary Plan Wind Tunnel (both



legs) from July 29 through 31 and October 17 through 22, 1975. This model



was a Langley-built 0.015 Scale SSV Orbiter with forebody modifications



to simulate slight reduction in the reusable surface insulation (RSI)



thickness.



Six-component aerodynamic force and moment data were obtained at 

Mach numbers from 1.5 to 4.6 over an angle of attack range from about 

-10 to 280. Additional tests were made over an angle of sideslip range 

from -6o to 60 at selected angles of attack. 
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NOMENCLATURE 
General



SfBOL NEMONIC DEINITION 

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

or pressure coefficient; (Cp -p.)/q 

M MACH Mach number; V/a 

p pressure; N/O, psf 

q Q(NSM) dynamic pressure; 1/2pV, N/m 2 , paf 
Q(rs) 

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

V velocity; M/see, ft/sec 

a ALPHA angle of attack, degrees 

BETA angle of sideslip, degrees 

4, PSI angle of yaw, degrees 

- PHI angle of roll, degrees 

p mass density; kg/m3 , slugs/ft3 

Reference & C.G. Definitions 

A, base area; m 2 , ft2 

b BREF wing span or reference span; m, ft 

o.g. center of gravity 

AEF 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 

XMRP moment reference point on Y axis 

2NRRP moment reference point on Z axis 

b base 
1 local 
s static conditions 
t total conditions 
0free stream 

QW i!Q 
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NOMENCLATURE (Continued) 

Body-Axis System 


DEFINITION 

normal-force coefficient; normal force 

qS 

axial-force coefficient; axial force 
qS 


side-force coefficient; side force 

qS 

base-force coefficient; base force

qjS
-Ab(Pb - p.)/qS 


forebody axial force coefficient, CA - CAb 

pitching-moment coefficient; pitching moment 


yawing-moment coefficient; yawing moment 

qSb 


rolling-moment coefficient; rolling moment 

qSb 

Stability-Axis System 


lift coefficLent; lift 

qS 


drag coefficient; drag

qS 


base-drag coefficient; base drag 


qS 


forebody drag coefficient; CD - CDb 


side-force coefficient; side force 

qS 


pitching-moment coefficient; pitching moment 

qSIRKF 


yawing-moment coefficient; yawing moment 

qSb 


rolling-moment coefficient; rolling moment 

qSb 


lift-to-drag ratio; C/C D 

lift to forebody drag ratio; CJCDf 


-W'GWAL PAGE IS 
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NOMENCLATURE (Concluded)



Additions to Standard Nomenclature
 


SYMBOL MNEMONIC DEFINITION 

CPCI,2 sting cavity pressure coefficient 

CPBl,2,3 base cavity pressure coefficient 

6e ELEVON elevon, surface deflection angle, 
positive deflection trailing edge 
down, left aileron + right aileron)/2 

6SB SPDBRK speed brake deflection angle, degrees 

SBY BDFLAP bodyflap deflection angle, degrees 

Sr RUDDER rudder deflection angle, degrees 
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INTRODUCTION



The National Aeronautics and Space Administration is conducting



studies to determine if any adverse aerodynamic effects would be pro

duced by slight reductions in the thickness of the reusable surface 

insulation (RSI) located along the sides of the Space Shuttle Orbiter 

fuselage forebody. The reductions of interest (a maximum of P inches,



full scale) would allow weight savings in the nose region while still



providing sufficient thermal protective margins for anticipated missions.



The potential aerodynamic issues which need evaluation are: the forward



pitch control boundary at M=5.0 and the longitudinal and lateral-direc

tional stability characteristics at 0.2-s MC5.O. 

To obtain data over the required speed range, tests have also been 

conducted in the LaRC Low Turbulence Pressure Tunnel (LA73) to obtain 

subsonic data and in the LaRC 8-Foot Transonic Pressure Tunnel (LA72) to 

obtain transonic data. The model used throughout these tests was a Lan


gley-built 0.015 scale SSV Orbiter with forebody modifications to simu


late slight reductions in the reusable surface insulation (RSi) thick

ness.



In order to determine the supersonic aerodynamic effects of the 

aforementioned forebodyRSI thickness reduction tests were conducted 

in the NASA/LaRC h-Foot Unitary Plan Wind Tunnel at Mach numbers from 
°
1.5 to 4.6. Tests were made at angles of attack from about -If to 28 

at 0 sideslip. Sideslip sweeps were also made from about -60 to 60 at 

selected angles of attack. 

The purpose of the present report is to release data obtained during 

the supersonic phase of the testing. 

7





CONFIGURATIONS INVESTIGATED



The test model was a 0.015 scale model of the Space Shuttle Orbiter 

constructed at the Langley Research Center from Rockwell-furnished model 

49-0 line details. The model designation is 69-0. 

For this test the 	 Orbiter Forebody contours were modified (,ee Figure 2)



to simulate a reduction in the thermal protective shield area. 

The configuration is summarized as follows: 

Baseline = CE 2JM 16 N2895SOV8W 

Component Definition 

Fuselage per Rockwell Lines VLTO-OOOA and VLT0-BI 	 0 140B (Model SS-AO0147) 

B1 with reduced RSI thickness
B6 
 

BI with reduced RSI thickness and "cheeks" added.
B7 
 

C9 Canopy per Rockwell Lines VL7O-00OI40A and VLT0


000143B (Model drawing SS-AO0147)



Elevons per Rockwell Lines VL70-000200 (Model
E2 6  
 
drawing SS-AO01h8) 

P8 Body flap per Rockwell Lines VL70-000145 (Model 
drawing SS-AO0147) 

OMB/RCS pods per Rockwell Lines V170-0084010 (ModelH16  
 drawing SS-AOO147)



N O4 engine nozzle-per Rockwell Lines VL70-000145


28 (Model drawing SS-A00147)



R5 	 Rudder per Rockwell Lines VLTO-000146A (Model


drawing SS-AOO148)



Wing fillet per Rockwell V70-30-906-0l (Basic controlSO 	 drawing) 

Vertical tail per 	 Rockwell Lines VLTO-O00146A (Model
V8 
 drawing SS-A00148) 

W Wing per Rockwell VTO-30-906-01 (Basic Control 
drawing) 

A complete description of model dimensional data is given in Table III. 
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TEST CONDITIONS



The tunnel conditions existing during the test are summarized in



Table I and the configurations tested are shown in Table II. The model



was sting supported, and the aerodynamic forces and moments were measured
 


by an internally mounted six-component strain gage balance. Model angle



of attack was varied from about -10 to 280 for angles of sideslip of 00.



Sideslip angles were varied from -60 to 60 at angles of attack of 100,



120, 150, 180, and 200. Angles of attack and sideslip have been corrected



for the effects of sting deflection under load.
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TEST FACILITY DESCRIPTION 

The NASALaRC 4 Foot Unitary Plan Wind Tunnel (UPWT) is a closed-cir

cuit, continous flow, variable density facility. The test section is 4 

feet by 4 'feet by 7 feet long. 

Two tunnel legs are available for supersonic testing in the Mach num

ber ranges 1.47 to 2.86 (Leg. No. 1) and 2.29 to 4.63 (Leg. No. 2). Both 

Jegs were used for this test. An asymmetric, sliding block nozzle position 

and total pressure setting provide the test Mach numbers at a specified 

Reynolds number. Reynolds number can be varied from O.76 to 7.78 million 

per foot. Available stagnation pressure variation is 4.0 to 142 psia.


Dynamic pressure variation is 95 to 1260 psf with normal operating stag

nation temperature about 1500 F in Mach modes 2 or 3 and about 1750 F in 

Mach mode 4. The tunnel is equipped with a dry air supply, an evacuating 

system, and a cooling system. The facility power is approximately 83,000 

horsepower. 

Model mounting provisions consist of various sting arrangements, in


cluding axial (longitudinal), lateral (independent pitch and yaw), and



roll movement with side wall support. A Schlieren system and oil flow 

visualization equipment are available. Data are recorded at the tunnel 

and reduced off-line at the Langley Computer Center. The tunnel is used 

for force and moment, pressure, and dynamic stability tests. Hot and



cold jet effects and heat transfer have been studied in the UPWT.
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DATA MEDUCTION 

LaRC 2032 six-component strain gage balance was used to measure model



forces and moments. All final data were presented along a set of body and



stability axes (Figure i) through the nominal center of gravity located



at F.S. 1076.7 and FRL 375.0. Drag data presented represent gross drag



in that no corrections to free-stream conditions in the base regions have



been made. Model data were converted to standard NASA coefficients using



the following constants:



Reference Area = Wing Pleanform area = 0.605 ft. 2 

Reference Length = Wing MAC = 7.122 in.



Reference Span = Wing Span = 14.05 in.



Total base area excluding


sting cavity Ab 0.0615 ft.2



Sting cavity area AC = 0.03h09 ft.2
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TABLE I.



TEST : uM 1132,1147 (LA71A/A) IDATE : 8-20-76 

TEST CONDITIONS 

REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE 
MACH NUMBER (per Loot) (pounds/sq. inch) (degrees Fahrenheit) 

1.5 1.5 x 106 2.5 150 
2.0 1.5 x 106 2.47 150 

2.5 1.5 x 106 2.27 150 

2.95 1.0 x 106 1.34 175 
3.95 2.0 x 106 2.06 175 
4.6 2.0 x 106 1.63 175 

BALANCE UTILIZED: LaRC 2032


COEFFICIENT



CAPACITY. ACCURACY: TOLERANCE:



NF P5fl h.-I.25 lb_ 

SF 50 lb. eO.25 lb. 

AF 50 lb. -O.25 lb. 

PM 350 in-lb -11.75 in-lb 

RM 40 in-lb zhO20 in-lb 

YM 6o in-lb ±0.10 in-lb 

COMMENTS:
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TAB, S '.



TEST : LaRC 
SET 

AT 
IDENTIFIER 

UPWT 1147 (LA71) 

CONFIGURATION 
,Se 

SCHO. 

DATA SET/RUN 	 NUMBER COLLATION SUMMARY JDATE : 08-25-75 
VARIABLE)ARAMErERS/VALUE NO. MACH NUMBERS ( OR ALTERNATE INDEPENDENT 
 

OF
 

ISF SB RUN .95 13.95R 	 4.6 

RJCOOI 
02 

03 
 

Baseline + B1 
B7 

B6 

A 00 40
T 

f 

11.7 550 3 
3 

3 

16 
22 

10 

18 
26 

12 

20 
28 

14 	 

-

.
 

04 BI 15 B 	 1 17---

05 18 	 1 19 

06. 

07 	 
_20 
 

B7 15 
1 

1 23 

21 "-"
 

08 18 	 1 27 c2 

09 	 20 1 	 29/
 

10 
11 

12 

B6 5 
T 18

T 2 _'o 	 

1 

1 

II 
13 

15 ' 

ft 

L/D &4CH ALPHA 1103EA R CA 1CLN 1CBL 1CYN icy PLD 
Cm I CYN ICY L IL/D IMCH PETA 110IRA(&GCN CA CLm 

1Q) CPB2 CPB3 CPC2 I I C 	 IC I I MACH A 1_4Sp 

IOVAR(2) NOV


TYPE OF DATA COEFFICENT SCHEDULES d),DXAata 

a OR4 (A) =-10 to 290 (D R data mL sweep @DAt DVR2 NO 

(2 R data 8 sweep
SCHEDULES a B = -6 to 6 



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

TABLE 1 ,(Cncluded),I 

TEST L7l2 1 1132 DATA SET/RUN NUMBER COLLATION SUMMARY JDATE: 1-13-76, 

DATA SET SC$D PARAMETERS/VALUES MACH NUMBERS 
DENTIFIER CONrIGURATION . .... .. . ............... ' - D 2 


R3R001 Bseline+B( uriht) A -1 -111 2 4 

02 .... .. 6
inete'


....... T....

0 Ba seline + A C 10 1214 

C6__ c_______ 11i 13 

7j r07_ _ _ 

R 

c 
• 

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

15 
it 

II 

* - ______ - - 1 gM I ....... I I M C___ _, 7
MJ-*, I 

CN" C Cl C ICD !L/ (!BT, 0T VYNCY 1R'WTPA !MAcH iABHA 10O 

-aA t O 0 COEFFICIENT SCHEDULES IDVAR () M- -- NOV

TfPE OF DATA 


SC OR 9 AIa z-;ot 2)B= C -- in 2°increments _6o+,_+ 6 

SCHEDULES =-to2
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TABLE III. 

MODEL DIMENSIONAL DATA 

MODEL COMPONENT: BODY BI 

GENERAL DESCRIPTION t .nnf~prtin lkAnA/p Orbiter Thselaae 

NOTE: BI is identical to B24 except underside of fuselage has been 

rpfnireA tn nseet V 

MODEL SCALE: 0.015 MODEL DRAWG: sS-AOO147, IMEEASE 12 

DRAWING NUMBER: 	 vT.7n-nni.n -000200. 000205. -006089, 
-ooo145, -OOO14OA, OOO140B 

DIMENSIONS 	 FULL SCALE MODEL SCALE 

* Length (OML: vd 	 Sta. Xo=235)-In,.1293.3t.. 19,400 

* Length (IL: Nwd 	 Stea. Xo=238)-In. 1290.3 19.355 
* 	 Max Width(@ X = 1528.3) - In. 264.o 3.96o 

Max Depth(@ X= 1464) In. 250.0 3.750 

Fineness Ratio



Area .,-%



Max. Cross-Sectional 	 34o.88 0.077 

,,
Planform 

Wetted • ,



Base ...... .
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TABLE III.


MODEL DIMENSIONAL DATA 

MODEL COMPONENT: BODY B6 

GENERAL DESCRIPTION: Configuration 140A/B Orbiter Fuselage 

7qmm" 	 Identical to B, exceot for reduced RSI thickness on forebody 

(See Fig.2) 

m 0ATr,0.015 
 SS-A00147. RELEASE 12t,.f! rT 	 MODEL DRAWING: 


DRAWING NUMBER: VLTO-000143B, -000200, 000205, -006089, 
-000145, -000140A, 000140B 

DIMENSIONS: 	 FULL SCALE MODEL SCALE 

* 	 Length(OmL: Fw Sta. Xo=235)-In. 1293.3 19j400 
* 	 Length(DflL: lrwd Sta. Xo=238)-In. 1290.3 -- 975

* 	 Max Width (@ X = 1528.3) - In. 264. .960 

Max Depth (@xo= 1464) - In. o.o ... 2 . 

Frieness 	Ratio


Ft 2 
-
Area -

Max. Cross-Sectional .T O 

Planform 

Wetted 

Base



16




TABLE III. 
MODEL DIMENSIONAL DATA 

MODEL COMPONENT :- BODY T 

GENERAL DESCRIPTION: flfig3intAnn l4OA/B Orbiter Fuselage 

NOTE: Identical to 1h1 except for reduced ESI thickness and the



addition of "cheeks" (See Fig. 2) 

MODEL SCALE: 0.015 MODEL DRAWING: SS-A00147, RELEASE 12 

DRAWING NUMBER: 	 VLTO-OOO14B. -000200, 000205, -006089, 
-000145, -,0001OA, 001oB 

DIMENSIONS: 	 FULL SCALE MODEL SCALE 

* Length (OML: Nd 	 Sta. Xo=235)-In...-fL3-.L 19.400 
* 	 Length(ILL: Fwd Sta. Xo238)-in. 1290.3 19.355 

Max Width (@X = 1528.33- In. 0- n 3.60 

Max Depth (@Xo= 164) - In. 250.0 

Fineness Ratio 

Area - Ft 2 

Max. Cross-Sectional 	 14o.88 0.077 

Planform



Wetted 

Base
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TABLE 111-Continued
 


MODEL DIMENSIONAL DATA 

MODEL COMPONENT CANOPY - C9 

GENERAL DESCRIPTION : Configuration 3A, Canopy used with Fuselage 

826.



MODEL SCALE: 0.015 MODEL DRAWING: SS-A00147 , RELEASE 12 

DRAWING NUMBER' VL70-000143A/B 

DIMENSIONS FULL SCALE MODEL SCALE 

Length (Xo 434.643 to 587) 143.357 2.150 

Max Width (@ X0 513.127) 152.412 2.286 

Max Depth (@X. 485.0) 25.000 0.375 

Fineness Ratio 

Area



Max. Cross-Sectional



Planform



Wetted 

Bose 

18i 



TADLE III - Continued 
MODEL DIMENSIONAL DATA 

MODEL COMPONENT -. ElVON - E26 

GENERAL DESCRIPTION Confii .rnAtnn140 A/B Orbiter Elevon 

XM.n- Vt,70-000200 data for (1) nf (P) nidpgs Urtoar+l,to FP pyn.ept



airfoil thickness.



Model Scale: 0,015 Model Drawings Io._ ,SS-AO014 

DRAWING NUMBER VLTO-000140B VL70-000200 

DIMENSIONS FULL SCALE MODEL SCALE 

Area 210.0 o.o'T3 

Span (equivalent) "hq-2 _Ij

lnb'd equivalent chord 118.004 1.770 

"Outb'd equivalent chord 0.82L 
Ratio movable surface chord/

total surface chord -

At lnb'd equiv, chord 0,2096 0,26 

At Ou*b'd equiv. chord ooo4I 0.4004 

Sweep Back Angles, degrees



Leading Edge 0.00 
 0.00 

6Trailing Edge !0.005 .10"o.0. 

Hingeline 0.00 0.00 

Area Moment (Normal to hinge line) 1587.25 0.00536 

19 1 



TABLE Ill-Continued 
MODEL DIMENSIONAL DATA 

MODEL COMPONENT BODY FLAP -F8 

GENERAL DESCRIPTION - Configuration 140A/B Orbiter Body Flap. 

Hingeline located at Xo = i528.3, Z6 = 284.3 

MODEL SCALE: 0.015 MODEL DRAWING: SS-AO0147, RELEASE 12 

DRAWING NUMBER: VL-000140A, VL70-000145 

DIMENSIONS FULL SCALE MODEL SCALE 

Length,(Xo 1520 To Xo = 1613) 93.000 1.395 

Max Width (In.) 262.00 3.930 

Max Depth (Xo = 1520) - In. 23.000 0.345 

Fineness Ratio 
2



- Ft

Area 
 

Max. Cross-Sectional ,, 

Plonform 150.525 0.0339



Wetted 

Base 41.84722 0.00941
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TABLE IllI-Continued 

MODEL DIMENSIONAL DATA 

MODEL COMPONENT OMS Pod (H16 )



GENERAL DESCRIPTION Configuration 140D Orbiter DMS Pod



MODEL SCALE: 0.015 MODEL DRAWING NO: SS-A00147 

VL70-000140D 
DRAWING NUMBER VL70-008410 

DIMENSIONS: FULL SCALE MODEL SCALE 

Length (OMS Fwd Sta Xo=1310.5)-ln. 258.5 3.878 

Max Width (@ Xo = 1511) - In. 136.8 2.052 

Max Depth (@X 0 = 1511) - In. 74.7 1,121 

Fineness Ratio 2.484 2.484 

2


- Ft.Area 
 

Max. Cross-Sectional 58.864 0.0132 

Planform



Wetted 

Base 
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TABLE III - MODEL DIMENSIONAL DATA-Continued



MODEL COMPONEHT: OMS NOZZLES - N28 

GENERAL DE-SCR-EPTION: Confi-guration 140A/B Orbiter OMS Nozzles 

SS-AO0147


MODEL SCALE: 0.015 MODEL DRAWING: RELEASE 5 (Contour)



DRAWING NUMBER: VL70-000145, (location)



DIMENSIONS: FULL SCALE MODEL SCALE



MAON1 NUMBER



Length- In.



Gimbal Point to Exit Plane


Throat to Exit Plane



Diameter - In.


Exit


Throat


Inlet



ft2

-
Area 

Exit


Throat



Gimba-l Point (Station) - In. 
Leet Nozzle 

X0 1518.0 22.770
Yo -M-.0 -1.320 

Zo 490.2 __7 380 

Right Nozzle
X 1518.0 22.770



y +9870 +I3Zu 
z 492.0 __3T0__ 

Null Position - Deg. 
Left Nozzle 

Pitch 150491 15049, 
Yaw - I7rl7r- l2Il7' 

Right Nozzle


Pitch 150491 15°Z?9I


Yaw 12017' 12°J7'



P4 ~ 22 
OJ o? QU'jfl is 



TABLE III-ContiLnued 

MODEL DIMENSIONAL DATA 

MODEL COMPONENT RUDDER - R5 

GENERAL DESCRIPTION 2A, 3, 3A, and 14OA/B Configurations 

MODEL SCALE: 0,015 MODEL DRAWING: SS-A00148



DRAWING NUMBER VL70-000146A, VL7O-000095, V170-000139 

DIMENSIONS FULL SCALE MODEL SCALE 

*Area Ft2 100.15 0.0225 

Span (equivalent)- In. 201.0 3.015 

lnb'd equivalent chord - In. 91.585 1.3738 

Outb'd equivalent chord - In. 50.833 0.7625 

Ratio movable surface chord/
total surface chord 

At lnb'd equiv. chord 0.400 o.4oo 

At Outb'd equiv. chord o.4o 0.400 

Sweep Bock Angles, degrees 

Leading Edge 34.83 34.83



Trailing Edge 26.25 26.25 

34.83Hingeline 34.83 

Area Moment (Normal to hinge line) 610.92 0.002 

73.2 1.098
Mean Aerodynamic Chord, - In. 
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TABLE III (Continued) 

MODEL DIMENSIONAL DATA - Continued 

MODEL COMPONENT 

GENERAL DESCRIPTION 

VERTICAL - Vs 

Configuration 140A/B Orbiter Vertical Tail 

MODEL SCALE: 0,015 DRAWING NUMBER: 	 SS-AO0148.


RELEASE 6



DRAWING NUMBER VL70-000146A 

DIMENSIONS: 	 FULL SCALE 'MODEL SCALE



TOTAL DATA



Area (Theo) -	Ft2
	 413.253 0.'093


Planform


Span (Theo) - In. 315.720 4.736

Aspect Ratio T77 177753"

Rate of'Taper 0.507 0.507 
Taper Ratio ______0_ V 0.404 
Sweep-Back Angles, Degrees. 

Leading Edge 45o000 45 000'


*Trailing Edge 26.2 29o22


0.25 Element Line 	 41.)30 41.130



Chords:I 
Root (Theo) WP 268.500 4.c28 
Tip (Theo) WP 08.470.627 
MAC 2.997 
Fus. Sta. of .25 MAC 1463.50 21.953 
W.P. of .25 MAC 	 635.522 
B.L. of .25 MAC 	 0.00 0.00



Airfoil Section 
Leading Wedge Angle - Dego 10.00 10.00 
Trailing Wedge Angle - Deg. .- 20 14.920 
Leading Edge Radius 2.00 0.030 

13.17 0.030
Void Araa 
 

0.00 0.00
Blanketed Area 
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TABLE III (Concluded)



MODEL COMPONENT: WING-W



GENERAL DESCRIPTION: 
 

MODEL SCALE; 0.01S 
 

DRAWING NUMBER: 
 

DIMENSIONS: 
 

TOTAL DATA
 


Configuration 4



N3TE: Identical to W114 except airfoil thickness.
 


Dihedral angle is along trailing edge of wing.



MODEL DRAWING; SS-AGO148



V70-30-S06-0i (Basie Control Drawing)



Area (Theo) Ft
2



Planform 
 
Wetted



Span (equivalent) (Theo) In. 
Aspect Ratio 
 
Rate of Taper 
 
Taper Ratio 
 
Dihedral 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) (Theo) B.P.0.0. 
Tip, (equivalent)(Theo) B.P. 
MAC 
 
Fus. Sta. of .25 MAC 
 
W.P. of .25 MAC 
 
B.L. of .25 MAC 
 

Airfoil Section


Root


Tip



EXPOSED DATA



Area Ft2 
 

Span, (equivalent) (Theo) In. BPIOB 
 
Aspect Ratio 
Taper Ratio 
Chords 

Root BPI08 
Tip 1.00 b 
MAC 

RIC4NAL PAG 0 
Fus. Sta. of .25 MAC 
W.P. of .25 MAC 

U TPOOR Q AI B.L. of .25 MAC 
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FULL-SCALE MODEL SCALE



2690.00 0.605



__93_6._6_ 14.050 
2.265 2.265


1.177 1.177


0.200 0.200


3.500 3.500


0.50o 0,500



+3,000 +3.000



45.000 45.000


-10056 -l0.O36


35.209 35,209



689.24 10.339


137.85 2.068


474.81 7.122


1136.83 17.052


290.58 4.35


182.13 2.732



1751.50 0.394


720.68 10.810



2:059 2.059


0.245 o.245



56O,09 8,431


137.85 2.068


192,83 5,892


1185.98 17.Y90

294,30 4.4s___ 
251.77 3.777





Notes. 

1. 

2. 

Positive directions of force coefficients, 
moment coefficients, and angles are 
indicated by arrows 

For clarity, 6rigins of wind and stability 
axes have been displaced from the certer 
of gravity 

Cm 

CN Cm.,w 
Yw 

cy YS CC 

CL 

c! . D, ..wX z zs 

C -CDC 

migu r A s 


CC 
C D. 

CL 

Figure 1. Systems.-Axis 



!y


WS NOZZLES NOT SIMATED) 
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DIMENSIONS FULL SCALE
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,X=1076.7 	 4S7



Z 400 Z =375 ..



956.68
1293.3 
 
X = 235 X = 1528.3



a. 	 Shuttle Orbiter General Arrangement 

Figure 2. - Model Sketches 
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b. Orbiter Forebody RSI Modification 

Figure 2. - Model Sketches 



a. Orbiter Configuration, Front, 3/4 View 

Figure 3. Model Photographs 
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b. Orbiter Configuration, Rear, 3/4 View 

Figure 3. Concluded





DATA SET SYMBOL CONFIGLRATI0 DESCRIPTION BETA ELEVON SPDBRK BOFLAP REFERENCE INFORMATION 
(RJROO) Q LARC UPNT I 1132 (LAlIB) BASELINE 61 .000 -15.000 55.000 -11.700 sREF 2690.0000 SO.T. 
(RJR005) U LARC UPWT 1 1132 (LA7IBI BASELINE 87 .000 -15.000 55.000 -13.700 LREF 474,8000 INCHES 

fREF 935.6800 INCHES 

XMRP 1076.7000 IN. XO 
YMRP .0000 IN. YO 
ZMRP 375.0000 IN. ZO 
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FIG. 4 EFFECT IN PITCH OF MODIFICATION TO BASELINE ORBITER 
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DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVON SPOBRK BDFLAP REFERENCE INFORMATION 

CR.0OII 
CRJOO5 

0 
U 

LARC LPIT I 
LARC UPNT I 

1132 (LA7IB) BASELINE 81 
1132 (LA71BI BASELINE 87 

.000 

.000 
-15.000 
-15.000 

55.000 
55.000 

-11.700 
-11.700 

SREF 
LREF 
BREF 

2690.0000 
474.6000 
936.6800 

SQ.FT.
INCHES 
INCHES 

XMRP 1076.7000 IN. XO 
YMRP .0000 IN. YO 
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DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVON SPDBRK BOFLAP REFERENCE INFORMATION 
(RJROOI)
(RJRO05) 

0
U 

LARC UPWT 1 1132 (LA716) BASELINES! 
LARC UPWT 1 1132 (LA7IB) BASELINE 87 

.000 

.000 
-15.000 
-15,000 

55.000 
55.000 

-12.700 
-11.700 

5REF 
LREF 
BREF 

2690.0000 
47 .8000 
936.6800 

SO.FT. 
INCHES 
INCHES 

XMRP 1076.7000 IN. XO 
MRP .0000 IN. YO 

ZMRP 375.0000 IN. ZO 
SCALE 0150 

.10u 

U

C


'4-j 
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(A)MACH 

Angle of Attack, a, degrees 

FIG. 4 EFFECT IN PITCH OF MODIFICATION TO BASELINE ORBITER 
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DATA SET SYMOL CONFIGORATION DESCRIPTiON BETA ELEVON SPOIRX BDfLAP REFERENCE INFORMATION 

(JRO011
(RJRO05) 

0
t 

LARC UPWt I1132 ILA7I9 BASELINE 9I 
LARC UPWT 1 1132 1LA7I0) BASELINE 87 

.000 

.000 
-15.000 
15.000 

55.000 
55,000 

-21.700 
-11.700 

SREF 
LREF 
OREF 

2690.0000 
474,8000 
936.6800 

SQ.FT. 
INCHES 
INCHES 

XmRP 1076.7000 IN.XO 
YKRP .0000 IN.YO 
ZMP 375.0000 IN.ZO 
SCALE .0150 

.8 I 
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DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVON SP SRI BDFLAP REFERENCE INFORMATION 

(RJROOI) 0 LARC UPNT 1 1132 (LA7IB) BASELINE BI .000 -15.000 55.000 -11.700 SREF 2690.0000 SO.FT. 
IRJROOS) C3 LARC UPnT i 1132 (LA7IB) BASELINE B7 .000 -15.000 55.000 -11.700 LREF 474.8000 INCHES 

3.5 

,lrr ,1m nH ,T lT m i r f m m, T? lm i nr., ,fl , in'ni flm itFll 

BREF 
XMRP 
YMRP 
ZMRP 
SCALE 
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936.6800 
1076.7000 
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DATA SET SYMBOL CONFIGURATION DESCRIPTION 	 BETA ELEVON SPDRK BDFLAP REFERENCE INFORMATION 
(RJROO0 0 LARC UPWT I 1132 (LA718) BASELINE Bt .000 -15 000 55.000 -11.700 	 SREF 
CRJRO05) 0 LARC UPWT I 1132 (LA7IB) BASELINE 87 .000 -15.000 55.000 -11.700 	 LREF 

BREF 
XIRP 

YMRP 

ZMRP
SCALE 
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DATA SET SYMOL CONFIGURATION DESCRIPTION BETA ELEVON SPDOBRK BOFLAP REFERENCE INFORMATION 
tRJROOI)
(RJR005) 

Q
! 

LARC UPFT I 1132 (LA1IB) BASELINE 6! 
LARC UPT 1 1132 (LA718) BASELINE 87 

.000 

.000 
-15.000 
-15.000 

55.000 
55.000 

-11.700 
-11.700 

SREF 
LREF 
RrEF 

2690.0000 
474.8000 
936.6800 

SO.FT. 
INCHES 
INCHES 

XfP 1076.7000 IN.XO 
YMRP 0000 IN YO 
ZMRP 375.0000 IN. 20 
SCALE 0150 

in n-. n- ll f+lL rir in,m l r itt- Tr, l l l yl n-r i nl lin Ii-,i l l ml T4illl Itl i TI-I fJill ill T Ill ill l l ll T11I Im l mu lilil llll111 ml Til 

.20 - _ - - - - - - - - - - - - - - -

L) 

U

00-

II 
Angl of Atak a, degrees 

.04 

o.02 -

0 = --
- - - - - - - - - - - - - - - - - -

00 W I ] ll W ui L ] W n a i a w w n a n t I W i U J L W L W a WI fl W L: W w L :L t 

(BIAC[= 

-8-

FI. 

.0 

4-

FFC 

8 1 2l+1 

Anl-o-ttcOdere 

82 22 242 28303 

INPTHOIMDFCTONTIAEIN[RIE 

PAGE 



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

1 

ELEVON SPOBK GOLAP REFERENCE INFORMATIONDATA SET SYMBOL CONFIGUATION DESCRIPTION BETA 
55.000 -11.100 SREF 2690.0000 SO.FT.
 

.000 -15.000 
 55.000 - 1.00 LREF 474.8000 INCHES
(RJROOII 0 LARC UIT I 1132 LA7121 BASELINE 91 .000 -15000 
fRJROOS) D LARC UPWT I 1132 (LA71B BASELINE B 


BREF 935.6800 INCHES


XHRP 1076.1000 IN.XO


YWRP .0000 IN.YO


ZMRP 375.0000 IN. ZO


SCALE .0150
 .......
'.. . ... ....... ..... .... ,,,Iu.. .I'..
.....I ...... ......... ......... . ..... .. ..... .
 

I I I I I 

[.0 


z .7-----------------------------


o - - - - - - - - - - - - - - - - - - - - - - - - - 

.6---------------------------------------

C= 

- - -J 
.2 

Angl of Atak a, dere



(B C -8--------------------------------------------------------------= 2.0 -2
 PAGE'
 
An0 fA~co ere



FI.4EFC NPTHO O0FCTO OBSLN RIE



0BHC .0PG





DATA SET SYMBOL CONFIOURATION DESCRIPTION BETA ELEVON SPDBRK BOFLAP REFERENCE INFORMATION 
(RJROOI) Q LARC UPT I 1132 (LAT1rn BASELINE B! .000 -15.000 55.000 -11.700 SREF esgo.0000 SO.FT. 
(RJROO5) U LARC UPNT I 1It (LA7IB) BASELINE 87 .000 -15.000 55,000 -11.700 LREF 474.8000 INCHES 

BREF 936.6800 INCHES 
XMRP 076.7000 IN. X0 
YMRP 0000 IN YO 
ZMRP 375.0000 IN.ZO 

.20, SCALE alSO
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DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVON SPOBRK BDFLAP REFERENCE INW0RATION 
(RJROCI) 0 LARC UPWT I 1132 fLA7iB) BASELINE 61 .000 -15.000 55.000 -11.700 SREF 2590.0000 SQ.FT. 
(RJROO5) I LARC UPWT I 1132 ILA7IB) BASELINE 87 .000 -15.000 55.000 -11.700 LREF 474.8000 INCHES 


BREF 936.6800 INCHES 

XNlRP 1076.7000 IN.xo 

YMRP .0000 IN.YO 

ZRP 375.0000 IN.ZO
SCALE 0150
.0 ' ,_ II 
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DATA SET SYMBOL 
(RJROII 0 
RJR0051 M 

COW IGURATION DESCRIPTION 
LARC UPNT I 2232 (LA7B)BASELINE 
LARC UPWT I 1132 (LA7IB) BASELINE 

81 
7 

BETA 
.000 
.000 

'ELEVON 
-15.000 
-15.000 

SPDBR 
55.000 
55.000 

BDFLAP 
-11.700 
-11.700 

REFERENCE INORMATION 
SREF 2890.0000 SO.FT. 
LREF 474.8000 INCES 
BREr 936.600 INCHES 
XNRP 1076.7000 IN.XO 
YMRP .0000 IN.YO 
ZMRP 375.0000 IN.ZO 
SCALE .0150 
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DATA SFT SYMBOL CONFIGURATION DESCRIPTION GETA ELEVON SPDBRK BDFLAP REFERENCE INFORMATION 
(RJROOI) 0 LARC UPNT I 112 (LA71B) BASELINE BI .000 -15.000 55.000 -11.100 SREF 2690.0000 S0.FT. 
(RJROOSI 0] LARC UPWT I 1132 (LA7IB) BASELINE 87 .000 -15,000 55.000 -11.700 LREF 474,6000 INCHES



BREF 936,6800 INCHES 
XMRP 1076.7000 IN.XO 
YMRP .0000 IN YO 
ZMRP 375.0000 IN.ZO
SCALE .0O150
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DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVON SPGBR BDFLAP REFERENCE INFORHATION 
(RJROOI) 
CRJROO5) 

0 
[ 

LARC UPWT 1132 (LA7IB) BASELINE BI 
LARC UPWT I 1132 (LAYIB) BASELINE B7 

.000 

.000 
-15.OO 
-15.000 

55.000 
55.000 

-11.700 
-11.700 

SREF 
LREF 
BREF 

2690.0000 
47'.8000 
93S.6800 

SO.FT. 
INCHES 
INCHES 

XMRP 1076.7000 IN.XO 
YXRP .0000 IN YO 
ZMRP 375.0000 IN.ZO 
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ELEVeN SPOBRK BDFLAP REFERENCE INFORMATIONDATA SET SYMB18OLCONFIGURATION DESCRIPTION BETA 
(RJROOI) Q LARC UPWT I 1132 (LA7IBI BASELINE 8I .000 -15.000 55.000 -11.700 SREF 6go.o000 SO.FT. 
RJROOSI LARC UPWT I 1132 (LA71B) BASELINE 87 .000 -15.000 55.000 -11.700 LREF 474.8000 INCHES 

BREF 936.6600 INCHES


XMRP 1076.7000 IN.XO


YMRP .0000 IN.YO


ZMRP 375.0000 IN.ZO


SCALE .0150
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DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVON SPDBRK BOFLAP REFERENCE INORMATION 

(RJRO0I) 0 LARC UPWT I 1132 (LA7IB) BASELINE l .000 -15.000 55.000 -11.700 SREP 2690.0000 SOT. 

(RJROOB) 0 LARC UPT 1 1132 (LA718) BASELINE B7 .000 -15.000 55.000 -11.700 LREF 474.e000 INCHES 


BREF 936.6800 INCHES 
XMfP 1076.7000 IN.XO 
YV P .0000 IN. YO 
ZmP 315.0000 IN.ZO 
SCALE .0150
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DATA SET SYMBOL 
(RJROOII 
RJROOS 0 

1.00z 

CONFIGURATION DESCRIPTION 
LARC UPT I 1132 (LA7B)BASELINE 81 
LARC UP4T I 1132 (LA7IBI ASELINE 7 

z 

BETA 
.000 
.000 

ELEVON 
-15.000 
-15.000 

SPDBRK 
55.0o0 
55.000 

BDFLAP 
-11.o00 
-11.100 

REFERENCE INFORMATION 
SREP 2690.0000 S0.FT. 
LREr 474.8000 INCHES 
BREF 936.6600 INCHES 
XtRP 1076,7000 IN. XO 
YRP .0000 IN, YO 
ZMRP 375.0000 IN.ZO 

SCALE .050 
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DATA SET SYMBOL CONIOATION DESCRIPTION BETA ELEVeN SPOBRK BrLAP REFERENCE INFORMATION 
(RJROOI)
CRJRO05) 

0 
E 

LARC UPWT I 1132 (LAIB)BASELINE eI 
LARC UPWT I 1132 (LA71B) BASELINE 87 

.000 

.000 
-15.001 
-15.000 

55.000 
55.000 

-11.700 
-11.700 

SREF 
LREF 
BREF 

2690.0000 
474.8000 
936.6900 

so.rT. 
INCHES 
INCHES 

XMRP 1076.7000 IN.XO 
YMRP .0000 IN.YO 
ZMRP 
SCALE 

375.0000 
.0150 

IN.ZO 

a 
.8----------------------------------------------


IA I 

F G I I 1


a(C-- - - - - - - - - - - -------- l 

1.6 -1 -2 0, + 6 8 01 61 0 220) 0-- -- - - 6283 23-
-a 0~--------------------------------------------------------


4,: .' :
Angl of At a k a,, ,,ee



-. 8 --- , , 

/414 It.4 14.±44. i..tl 1414- .AlLl 34 4 ±4TL it .) 41liiliLI 11144LIt~.14411 44444 4*j .4L

-6 4 - 6 -2 0 2 D 12 4 IS 18 0 2 24 6 2 3032II 
Ange f Atak, aIegee



FI.- FEC NPTH FMDFCTINT8AELNRIE


(CMC 2.5 PAG 1





- - - --

DATA SCT SYMBOL CONrIGURATION DESCRIPTION BETA ELEVON SPOSRK BDFLAP REFERENCE INfORMATION 
tRJRQOII 0 LARC UPWT 1 1132 (LA7IB) BASELINE 61 .000 -15.000 55.000 -ii.700 SREF 2690.0000 SO T. 
IRJm005) D LARC UPWT I 1132 (LA71B) BASELINE 87 .000 -15.000 55.000 -11.700 LRFr 474.8000 INCHES 

BREr 936,6800 INCHES 
XtRP 1076.7000 IN.XO 
YMRP .0000 IN.YO 
ZMRP 375.0000 IN.ZO
SCALE 
 .0150
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.005 .05----------------cc_ _ " - --------------------- -------

.005



-6 -4 -2 0 2 4 6 8 10 12 14 16 1B 20 22 24 26 28 30 32 34 
Angle of Attack, a, degrees 

-i i mn-f i ut i itl fi rsI"t itIlI'iIfi i-t, ini ii i ml mi nm i i? fi Flli il .

- .002 

"6-4 -2 0 2 4 6 8 10 12 14 16 1B 20 22 2q 26 28 30 2 4 
Angle of Attack, a. degrees



002-------------------- -.-


-6 -4 -2 0 2 4 6 8 10 12 I4 16 1B 20 22 24 26 28 30 32 34 
Angle of Attack, 0, degrees



FIG. 4 EFFECT IN PITCH OF MODIFICATION TO BASELINE ORBITER



{ C ) ACH = 2.50 
 PAGE is





DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA CLEVON SPDBRK BDFLAP REFERENCE INFORMATION 
cRJCOOI) Q BASELINE + B1 LARC UR4T I471LA-71) .000 -40.000 55.000 -11.70 BREF 2690.0000 SO.FT. 
(AJCORO L BASELINE + B7 LARC UPWT 1147(LA-7I) .000 -40.000 55.000 -11.700 LREF 474.8000 INCHES 
CRJCOO3) Q BASELINE + B6 LARC UPHT 1147(LA-71) .000 -40.000 55.000 -11.700 BREF 936.6800 INCHES 

XMRP 2076.7000 IN. XO


YMRP .AO=O IN. YO


ZMRP 375.0000 IN. ZO
 

SCALE .0150
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BETA ELEVON SPDBRK BDFLAP REFERENCE INFORMATION



(RJCOOI) BASELINE + 81 LARC UPIT 11471LA-71) .000 -40.000 55.000 -11.700 SREF 2690.0000 SO.T.


DATA SET SYMBOL CONFIGORATION DESCRIPTION 
 

(RJCO02) U BASELINE + 87 LARC UPWT 1147tLA-71} .000 -40.000 55.000 -11.700 LREF 474.8000 INCHES 
IRJCO03I 0 BASELINE * 86 LARC UPWT 1147(LA-71) .000 -40.000 55.000 -11.700 BREF 936.6800 INCHES 

XMRP 1076.7'30 IN. XO


YMRP .0000 IN. YO


ZMRP 375.0000 IN. ZO
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DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVON SPDBRK BOFLAP REFERENCE INFORMATION 
(RJC0OII 0 BASELINE + BI LARC UPWT t47ILA-71) .000 -40.000 55.000 -11.700 SREF 2690.0000 SO.FT. 
(RJCOO) L3 BASELINE + 87 LARC UPWT 11471LA-71I 	 .000 -40.000 55.000 -11,700 	 LREF 474.8000 INCHES


iRJC0031 0 BASELINE +B6 LARC UPWT 1147[LA-7I3 .000 -40.000 55.000 -11,700 	 BREF 936.6800 INCHES



XMRP 1076.7000 IN.XO


YMRP .0000 IN.YO


ZMRP 315.0000 IN. ZO
 

SCALE .0150
.20. 
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DATA SET SYMBOL COWIOURATION DESCRIPTION BETA ELEVON SPDORK BDFLAP REFERENCE INFORMATION 
(RJCOOI)
(RJCO02 
(RXO03) 

1 

0 
[
0 

0* 

BASELINE BI 
BASELINE * BY 
BASELINE + 66 

. .. 

LARC UT 1I47tLA-711 
LARC UPWT 1t47(LA-71) 
LARC UPWT 1147(LA-71) 

.000 

.000 

.000 

-40.000 
-40.000 
-40.000 

........ ..i .....ii1"........ ................. ................. 

55.000 
55.000 
55.000 

-11.700 
-11.700 
-11.700 

............. .... 

SREF 
LREF 
BREF 
XMRP 
YMRP 

2690.000o 
474.000 
935.6800 
1076.7000 

.0000 
ZMRP 375.0000 
SCALE .0150.... ..1 

so.r. 
INCHES 
INCHES 
IN,XO 
IN.YO 
IN.ZO 
.... 

.9--------------------------------------- - -
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DATA SET 
R.JCOO)
(RJC 2) 
(RJCO03) 

SYMBOL 
Q
U 
0 

CONFIOURATION DESCRIPTION 
BASELINE + SI LARC UPNT 1147(LA-7t)
BASELINE + 97 LARC UPWT 1147(LA-71) 
BASELINE * 86 LARC UPWT II47(LA-7) 

BETA 
.000 
.000 
.000 

ELEVON 
-40.000 
-40,000 
-40.000 

SPDBRK 
55.000 
55.000 
55.000 

BOFLAP 
-11.700 
-11.700 
-11.700 

REFERENCE INFORMATION 
SBEr 2690.0000 SO.FT. 
LREF 474.8000 INCHES 
BREF 936.6800 INCHES 
XMRP 1076.7000 IN.XO 
YMRP .0000 IN.YO 
ZMNP 375.0000 IN.ZO 
SCALE 0150 

• 0 
1.4------------------

/ 
-

o .6

.4

00
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01. I 
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OATA 6!T SYMBOL CONFIOURAIION DESCRIPTION BETA ELEVON SPDBRK 9FVLAP. REFERENCE INFORMATION


(RJCOOt)
(Rucoce)
IRJCO03I 

Q 
[
0 

BASELINE + BI 
BASELINE + B7 
BASELINE + B6 

LARC UPWT II47(LA-7)
LARC UPWT I47(LA-7I)
LARC UPWT 1147tLA-71) 

.000 

.000 

.000 

-40.000 
-40.000 
-40.000 

55.000 
55.000 
55.000 

-11.100 
-11.00 
 
-11.700 
 

SREF 
LREF 
BREF 
XMHRP 
YMRP 
ZMRP 
SCALE 

2690.0000 
474.8000 
936.6800 
1076.7000 

.0000 
375.0000

.0150S


SO.FT.

INCHES

INCHES

IN.XO

IN. YO

IN.ZO


.005--

-. 005 

-6 -4 -2 0 2 4 6 8 10 12 14 
Angle of Attack, 

16 
a, 

18 20 
degrees 

22 24 26 28 30 32 34 
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DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ECEVON SPOB BOFLAP REFERENCE INFORMATION 
(RJCOOI) 0 BASELINEt- I LARC UPWT 1147(LA-7I) .000 -40,000 55.000 -11.700 SREF 2590.0000 SO.FT. 
IRJCQO ) 0 BASELINE + B7 LARC UPWT 2147(LA-7II .000 -40.000 55.000 -21.700 LREF 474.9000 INCHES 
RJCO03 0 BASELINE * B6 LARC UPWT 1147tLA-71 .000 -40.000 55.000 -11.700 BREF 936.6600 INCHES 

XMRP 1076.7000 IN. XO 
YMRP .0000 IN. YO 

ZMRP 375.0000 IN.ZO 

SCALE .0150 
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DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVON SPDBRK BDFLAP REFERENCE INFORMATION 
(RJCOOI) 0 BASELINE + BI LARC UPWT II47(LA-7I) .000 -40.000 55.000 -11.700 SREF G90.0000 SOXT. 
(RJCOOB U BASELINE + 87 LARC UPWT 1147(LA-71) .000 -40.000 55.000 -11,100 LREF 474.8000 INCHES 
(RJCO03I) 0 BASELINE + 96 LARC UPWT 1147(LA-7) .000 -40.000 55.000 -11.700 	 BREF 935.6900 INCHES 

XMRP 1076.7000 IN. XO 
YRP .0000 IN. YO 
ZMRP 375.0000 IN.ZO 
SCALE .0150
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DATA SET 
(RJCOOII
IRJCOO2)
(RJCO03) 

SYMBOL 
0 
[7 
0 

CONFIGURATION DESCRIPTION 
BASELINE + BI LARC UPWT 1147"LA-71I 
BASELINE + 87 LARC UPWT 1147{LA-71) 
BASELINE + 6 LARC UPWT 1147(LA-713 

BETA 
.000 
.000 
.000 

ELEVON 
-40.000 
-40.000 
-40.000 

SPOBRK 
55.000 
55.000 
55.000 

BOFLAP 
-11.700 
-11.700 
-11.700 

REFERENCE INFORMATION 
SREF 2690.0000 SO.FT. 
LREF 474.8000 INCHES 
BREF 936.6800 INCHES 
XMRP 1076 7000 IN. XO 
YMRP .0000 IN. YO 
ZNRP 375.0000 IN. ZO 
SCALE .0150 

- .14 
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ini 

S I 
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F
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BETA ELEVON SPDBRK BDFLAP REFERENCE INFORMATIONDATA SET SYMBOL CONFIGURATION DESCRIPTION 
.000 -40.000 55,000 -11.00 SREF 2690.0000 SOfrT.



fRJCOOII BASELINE + 81 LARC UPT 147LA-I) INCHES
(RJCOoal BASELINE + 87 LARC UPWT II47LA-71) .000 -40.000 55.000 -11.700 LREF 74.8000 

BREF 935.6800 INCHES


(PJCO03) 0 BASELINE + 86 LARC UPWT I147CLA-71 .000 -40.000 55.000 -11.700 

XRP 1076.7000 IN.XO


YMRP .0000 IN.YO 
ZMRP 376.0000 IN. ZO


SCALE .0ISO
 .. .
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------------------------------------------------------------------------

DATA SET SYH9OL CONFIGURATION DESCRIPTION BETA ELEVON SPOBRK BDFLAP REFERENCE INFORMATION 
IRJCOOI) 0 BASELINE + 91 LARC PWT 1147(LA-7l) .000 -40.000 55.000 -11.700 SREF 2690.0000 SO.FT. 
(RJCOO) E 1lBASELINE + 87 LARC UPWT I147(LA-71) 
 .000 -40.000 55.000 -11.700 LREr 474.8000 INCHES 
(RJC0031 0 BASELINE + 96 LARC UPWT 1147(LA-71) .000 -40.000 55.000 -11.700 BREF 936.6800 INCHES


XVRP 1076.7000 IN. X0
 
YMRP .0000 IN. YO
 

ZMRP 375.0000 IN. ZO
 
SCALE .0350
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DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVON SPDBR BOFLAP REFERENCE INFORMATION


IRJCOOI) Q BASELINE + at LARC UPT t147(LA-7I) .000 -40.000 55.000 -11.700 SREF 2690.0)00 SO.FTo 
(RCOO2) 0 BASELINE + B LARC UPWT 1147(LA-71) .000 -40.000 55.000 -11.700 LREF 474.8000 INCHES 
(RJCO03) 0 BASELINE +BB LARC UPWT 1147tLA-7l) .000 -40.000 55.000 -11.700 BREF 936.6800 INCHES 

XHRP 1076.7000 IN.XO 
YNRP .0000 IN.YO 
ZMRP 375.0000 IN.ZO


SCALE .0150
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DATA SET 
(RJCOOI) 
(RJCO02)
(RJC003) 

SYMBOL 
0 
0
0 

CONFIGURATION DESCRIPTION 
BASELINE + 81 LARC UPNT 1147(LA-71I 
BASELINE + 87 LARC UPWT 1141(LA-71)
BASELINE + 86 LARC UPWT 1147tLA-7I 

Tfl m mIl n1fIlnr, 1!141m, lfir n fi l mIII fi =nll l ]irmi m l 

BETA ELEVON SPOBRK 
.000 -40.000 55.000 
.000 -40.000 55.000 
.000 -40,000 55.000 

i nf 11m Iml fir nr1 =l l l ml 

BDFLAP 
-11.700 
-11.700 
-11.700 

nfll~l fill m, 

REFERENCE INFORMATION 
SREF so6o000 SO.FT. 
LREF 474.8000 INCHES 
BREF 936.6800 INCHES 
XMRP 1076.7000 IN.XO 
YMRP .0000 IN,YO 
ZMRP 375.0000 IN.ZO 
SCALE .0150 

fillII1: i r nrI Tm1 fl TfIlHI=fill fi 

.24t 
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0 

o .010 
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DATA SET CYMBOL CONrIGURATILI DESCRIPTION BETA ELEVON SPO8RK BD$LAP REFERENCE INFORMATION 
IRJCOOII 0 BASELINE + 8I LARC UPWT 1I47ILA-71) .000 -40.000 55.000 -I1.700 BREF 2590.0000 S0.FT. 
(RiCO02) BASELINE + 87 LARC UPWT |I47ILA-71) .000 -40.000 55.000 -11.700 LREF 47,.8000 INCKS 
(RJCOO3 -0 BASELINE * 86 LARC UPWT I147(LA-71) .000 -40.000 55.000 -11.700 BREF 936.6800 INCHES 

XHRP 1076.7000 IN. XO 
YtRP .0000 IN. YO 
ZMRP 375.0000 IN. ZO 
SCALE .0150
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DATA SET SYMBOL 
(RJCOOI) Q 
(RJCO0) 0 
(RJCO03) 0 

.20 

CONFIGURATION DESCRIPTION 
BASELINE + BI LARC JPWT I147(LA-7I) 
BASELINE + 87 LARC JPWT 2147(LA-71)
BASFLIKE * B8 LARC UPWT II47(LA-71) 

..... ..... . .....ir.... ......... 

BETA 
.000 
.000 
.000 

..... 

ELEVON SPDSRK 
-40.000 55.000 
-40.000 55.000 
-40.000 55.000 

............ ... 

BOFLAP REFERENCE INFORMATION 
-11.700 SREF 2690.0000 SOXT. 
-11.700 LREF 474.8000 INCHES 
-11.700 BREF 936.6800 INCHES 

XMRP 1016.7000 IN.XO 
YMRP .0000 IN.YO 
ZMRP 375.0000 IN ZO 
SCALE .0150 
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BETA ELEVON SPDBRK BDFLAP REFERENCE INFORMATION
DATA SET SYMBOL CONFIGURATION DESCRIPTION 
RJCOOI) C BASELINE + 8I LARC UPWT 1147(LA-71) .000 -40.00C 55.000 -11.700 SREF 2690.0000 SO.FT. 
(RJCOO?) [ BASELINE * 87 L.RC UPWT 1147(LA-71) .000 -40.000 55.000 -11.700 LREF 474.9000 INCHES 
RJCO03) 0 BASELINE + 86 LARC UPWT 114PLA-710 .000 -40.000 55.000 -11.700 BREF 936.6600 INCHES 

XMIP 1076.1000 IN. XG


YRP .0000 IN.YO


ZM1P 375.0000 IN.ZO

SCALE .0l50
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DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVON SPDBRK BOPLAP 
(RJCOOII Q BASELINE + BI LARC UPWT 1147tLA-1I) .000 -40.000 55.000 -11.700 
(RJCOOBI2 BASELINE + B7 LARC UPWT 1147(LA-71) .000 -40.000 55.000 -11.700 
(RJCO03) 0 BASELINE + B6 LARC UPWT 1247(LA-71) .000 -40,000 55.000 -11.700 
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I ........ . . ...........""... . ................... .... 
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REFERENCE INFORMATION 
SREF 2690.0000 SO.FT. 
LREF 474.6000 INCHES 
BREF 936.6800 INCHES 
XMRP 1076.7000 IN.XO 
YMRP .0000 IN YO 
ZMRPSCALE 375.00000150 IN.ZO 
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FIG. 4 EFFECT IN PITCH OF MODIFICATION TO BASELINE ORBITER 

(C)MACH = 4.60 PAGE 35 
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DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVON SPDBRK BDFLAP REFERENCE INFORMATION 
CRJCOOI) 0 BASELINE + BI LARC UPNT 1t47(LA-71) .000 -40.000 55.000 -11.700 SREF 690.ooo0 Sa.FT. 
tRJCO0B) BASELINE + B7 LARC UPWT 1I47tLA-7I2 .000 -40.000 55.000 -11.700 	 LREF 474.8000 INCHES

IRJCOO3) 0 BASELINE + 86 LARC UPWT 11471LA-712 .000 -40.000 55.000 -11.700 	 BREF 936.6800 .INCHES 

XMRP 1076.7000 IN.XO 
YMRP 0000 IN.YO 
ZMRP 375.0000 IN.ZOSCALE .0150
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FIG. 4 EFFECT IN PITCH OF MODIFICATION TO BASELINE ORBITER



(C)MACH = 4.60 	 PAGE 36





- - - - - --

DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ELEVON SPDBRK BDFLAP REFERENCE INFORMATION 
(R4R003) 0 LARC UPWT I 1132 (LA7IBI BASELINE BI tO.000 -15.000 55.000 -11.700 SET 2Mo. 0000 SO.FT. 
(RiROO6) [ LARC UPT I 1132 (LA7IB) BASELINE 97 IOO00 -15.000 55.000 -11.700 LREF 474.8000 INCHES 

BREF 936.6800 INCHES 

XMRP 1076.7000 IN.X0 

YMRP .0000 IN.YO 

ZMRP 375 0000 IN.ZO 

SCALE .0150
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FIG. 5 EFFECT IN SIDESLIP OF MODIFICATION TO BASELINE ORBITER
(A) MACH = 1.50 ALPHA = 10


(A)MACH MH1.50 PAGE 37





DATA SET SYMEOL CONFIOURATION DESCRIPTION ALPHA ELEVON SPOBRK BOPLAP REFERENCE INFORMATION 
(RJR003) 0 LARC UPWT I 1132 (LA7IB) BASELINE BI 1O.000 -15.000 55.000 -11.700 SREF 2590.0000 SOFT. 
RJROOB; U LARC UPWT I 1132 (LAT1B) BASELINE 97 10.000 -15.000 55.000 -11.700 	 LREF 474.8000 INCHES 

BREF 936.6800 INCHES 
XMRP 1076.7000 IN. XO
 

YMRP .0000 IN. YO
 

ZMRP 375.0000 IN. ZO
 
.0150
SCALE 
 

.010 - -------

.005----	 -----


0 0: 

- . 0110-=


.

 .... . ... . .. 
- . 0 15 .... ... ......... .... ... .. .. .. 


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

Angle of Sideslip, 5, degrees



0 0 

- .0021----


- Ei.I1-.004 --	 ~-
-

Wll WI* WI9 hLW l LW Lii lWt LW 1i-. 0 p44 I Wiill irLW hL tLW iii 4±41LiLL 	 LW Lii IP ii Lii L11Li ?LIII H 4i I 	 L iit Wi.LlW lWI 4 41L 

-10 -8 -6 -4 -2 0 2 4 6 8 10 
Angle af Sideslip, 8, degrees 

FIG. 5 EFFECT IN SIDESLIP OF MODIFICATION TOBASELINE ORBITER


(A) MACH = 1.50 ALPHA = 10



(A)MACH = 1.50 	 PAGE 38 



bATA St IyCbL CQlrI0URATION 0ESCRIPTI44 ALPI-IA ELEVON POBRK 9bFLAP 
IhJR00t2 0 LARd IPWT 1 1132 (LA7tS) UASELIC 8 10OtIJO -15.000 55.000 -11 700 
IHJROOS E LARC UPWT I 1132 (LA7IS) SASELINE e7 10.00 -15.000 55.000 -1.700 
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FIG. 5 EFFECT IN SIDESLIP OF MODIFICATION TO BAS7LINE ORBITER


(A) MACH = 1.50 ALPHA = 10 

(A)MACH = 1.50 

hWthENCE lI#ORt$AtI 
2690 bIO 
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5BO
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ELEVON 'SPDBRK BrLAP REFERENCE INFOFNATION 
(RJRO03) 9 LARC UPIT 1 1132 (LA7I) BASELINE 1I 10.000 -15.000 55.000 -11,700 SREF 2690.0000 SO.FT. 
(RJROQO) 0 LARC UPT I I132 (LA7RB) BASELINE 87 10.00 -15.000 55.000 -11.700 	 LREF 414.8000 INCHES 

BREF 936.5800 INCHES 
XMRP 1076.7000 IN.XO 
YMRP .0000 IN.YO


ZMRP 375.0000 IN.ZO


SCALE .0150
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ELEVON SPDBRK BDFLAP REFERENCE INFORMATION 
(RJR003)
(RJROOS) 

0 
0 

LARC UPWT 1 1132 (LA7IB) BASELINE BI 
LARC UPWT I 1132 (LA/IB) BASELINE 87 

10.000 
10.000 

-15.000 
-15.000 

55.000 
55.000 

-11.700 
-11.700 

SREF 
LREF 
BREF 

2690.0000 
474.8000 
936.6800 

SOFT. 
INCHES 
INCHES 

XMRP 1076.7000 IN.XO 
YMRP .0000 IN. YO 
ZMRP 375.0000 IN.ZO 
SCALE .0150.015 ....l...... ....... l.'ii ......... .. i.. ......... ct in,...ni...t . . .... . .... .... .........
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FIG. 5 EFFECT IN SIDESLIP OF MODIFICATION TO BASELINE ORBITER 

(B) MACH = 2.00 ALPHA = 10 


(A)MACH 2.00 PAGE 41 
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DATA SET SYMBOL ''CONFIGURATION DESCRIPTION ALPHA ELEVON SPDBRK GOFLAP REFERENCE INFORMATION 
tRJR003) 0 LARC LPNT I 1132 1LA7163 BASELINE B! 10.000 -15.000 55.000 -11.700 SREF 2690.O000 S0.PT. 
(RJROOS) 0 LARC UPWT I 1132 tLA7IB) BASELINE 87 10.000 -15.000 55.000 -11.700 LREF 474.8000 INCHES 

BREF 936.6800 INCHES 
XMRP 1076.7000 IN.XO 

YHRP .0000 IN.YO 

ZMRP 375.0000 IN.ZO

SCALE .015V 
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FIG. 5 EFFECT IN SIDESLIP OF MODIFICATION TO BASELINE ORBITER


(B) MACH = 2.00 ALPHA = 10
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ELEVON SPQBRK BDFLAP REFERENCE INFORMATION


(RJRO04I 0 LARC UPWT 11132 (LA7IB) BASELINE BI 12.000 -15.000 55.000 -11.700 SREF 2690.000 So.FT.


(RJRO07I U LARC UPWT I 1132 (LA7T1) BASELINE B7 12.000 -15.000 55.000 -11.700 	 LREF 474.8000 INCHES 

BREF 936.6800 INCHES 
XMRP 1075.7000 IN. XO
 

YMRP .0000 IN.YO 
ZMRP 375.0000 IN.ZO


SCALE 0150
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FlG. 5 EFFECT IN SIDESLIP OF MODIFICATION TO BASELINE ORBITER 
(C) MACH = 2.50 ALPHA = 12 

{AI)MACH = 2.50 	 PAGE 43 



DATA SET SYIOL CONFIGURATION DESCRIPTION ALPHA ELEVON SPDBRK BDFLAP REFERENCE INFORMATION 
(RJRO041
(RJRO07) 

LARC UPWT I 1132 (LA71B) BASELINE B1 
LARC UPHT I 1132 (LA7IB) BASELINE 27 

12,000 
12.000 

-15.000 
-15.000 

55.000 
b5.000 

-11.700 
-11.700 

SREF 
LREF 

2690.0000 
474.6000 

SO.FT. 
INCH$S 

ar-Fr 
XNRP 

g3.s8no
1076.7000 

INCHES 
IN. XO 

YMRP .0000 IN. YO 
ZMRP 375.0000 IN.ZO 
SCALE .0150 
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FIG. 5 EFFECT IN SIDESLIP OF MODIFICATION TO BASELINE ORBITER


(C) MACH = 2.50 ALPHA = 12



(AIMACH = 2.50 	 PAGE 44 



DATA SET 
(RJR004)
(RJRO07) 

SYMBOL 
Q 

CONFIGURATION DESCRIPTION 
LARC UPWT 1 1132 (LATiB) BASELINE l 
LARC UPNT I 1132 (LA7IB) BASELINE 97 

ALPHA 
12.000 
12.000 

ELEVON 
-15.000 
-15.000 

SPDBRK 
55.000 
55.000 

BOFLAP 
-11.700 
-11.700 

REFERENCE IWORMATJON 
SPEF 2690.9000 SO.FT, 
LREF 474.8000 INCHES 
BREF 936.600 INCHES 
XMRP 1076.7000 IN.X0 
YX.P .0000 IN.YO 
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FIG. 5 EFFECT IN SIDESLIP OF MODIFICATION TO BASELINE ORBITER


(C) MACH = 2.50 ALPHA = 12
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ELEVON SPDSRK BFLAP REFERENCE INFORMATION 

(RJCO04) 
(RJCOO7) 
(RJCOIO) 

0 
0 
0 

BASELINE + 11 
BASELINE + 17 
BASELINE + 8 

LARC UPWT 1I471LA-71) 
LARC UPWT 1147(LA-71) 
LARC UPWT 11471LA-7I) 

15.000 
15.000 
15 000 

-40.000 
-40.000 
-40.000 

55.000 
55.000 
55.000 

-11.700 
-11.700 
-11.700 

SREF 
LREF 
BREF 

2690.0000 
474,8000 
935.6900 

SO.T. 
INCHES 
INCHES 

XMRP
YMRP 

1076 7000
.0000 

IN. XO 
IN.ZO 

ZMRP 375.0000 IN.ZO 
SCALE 0150 

IN N 
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.FIG. 5 EFFECT IN SIDESLIP OF MODIFICATION TO BASELINE ORBITER 
(D) MACH = 2.95 ALPHA = 15(A)MACH 2 .95 PAGE 46 



DATA SET SYMBO. CONFIGURATION DESCRIPTION ALPHA ELEVON SPDBRK BDFLAP REFERENCE INFORMATION 

(RJC0041 Q BASELINE + B1 LARC UPWT 1147(LA-71) 15.000 -40.000 55.000 -11.700 SREF 2690.0000 SO.FT. 

(RJC007) 0 BASELINE + 7 LARO UPT 1147(LA-71) 15.000 -40.000 55.000 -11.700 LREF 474.8000 INCHES 
(RJCOIO 0 BASELINE t 86 LARC UPWT 1147(LA-)11 15.000 -40.000 55.000 -11.700 BREF 938.6800 INCHES 

XMRP 2076.7000 IN.X0 

YMRP .0000 IN.ZO 

ZMRP 375.0000 IN.ZO 
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FIG. 5 EFFECT IN SIDESLIP OF MODIFICATION TO BASELINE ORBITER 

(D) MACH = 2.95 ALPHA = 15 

(A)MACH = 2.95 PAGE 47 



DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ELEVON SPDBRK BDFLAP REFERENCE INFORMATION 

(RJC0043
IRJC0O7)
tRJCOIO) 

0 
0 

BASELINE + RI 
BASELINE + 87 
BASELINE + BB 

LARC UPIT 1147(LA-71)
LARC UPWT I147(LA-71)
LARC UPWT 1147(LA-711 

15.000 
15.000 
15.000 

-40.000 
-40.000 
-40.000 

55.000 
55.000 
55.000 

-11.700 
-11,700 
-11.700 

SREF 
LREF 
BREF 

2690.0000 
474.8000 
936.6800 

SO.T. 
INCHES 
INCHES 

XMRP 1076.7000 IN.X0 
YMRP .0000 IN.ZO 
ZNRP 375.0000 IN. ZO 
SCALE .0150 
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FIG. 5 EFFECT IN SIDESLIP OF MODIFICATION TO BASELINE ORBITER


(D) MACH = 2.95 ALPHA = 15 

(A)MACH = 2.95 PAGE 48 



-- - - -

DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ELEVON SPDRK BDFLAP REFERENCE INFORMATION 
(RJCOOSI 0 BASELINE + BI LARC UPWT 1147(LA-71) 18.000 -40.000 55.000 -11,700 SREF a90.OOOO SO.FT. 
RJC0OB) [ BASELINE + 87 LARC UPWT 1I47(LA-71) 18.000 -40.000 55.000 -11.700 LREF 474.8000 INCHES 
(RJCOII) 0 BASELINE + 88 LARC UPWT 1147(LA-71) 18.000 -40.000 55 OU -11.oO0 	 BREF 935.6800 INCHES 

XMRP 1076,7000 IN.XO 
YMRP .0000 IN.ZO 
ZMRP 375.0000 IN.ZO 
SCALE .0150l l '1 ii l J fl, l~ tfl 	 n n11 iiimm 5r i11Imf iT.11 4 i l ii i f rII 	n I111 i-ri - n-nl i i -nl l i liT. lr1 i-r- l i I-l i i l 	 -11 rI -n a n1 nmI ni1 5 1 1 r i-n fll i 

o .06--------------------------------------

00 

10

0 2"
- OL4 

0 -- -6 ti- -2- - -- -- -- -

--	 --	 
.0- -	 A - - degrees-i 
 

:2 -.o&-------------------------------
(II



FI.5EFC ISIELPO OIIAIO OBSLN RIE



.1 . ani at- l *ltj~lgtb II. lj t l Itljn ti 

-0--6-
lj w1i In I aln tn1 Lla filt a. tat 1 

026 
tina w u tta 1UJJ a 5 5uan LU)4 u liltan L I IUJ.J f ± 

8 
J.JJ 4LJ 

10 
Angle of Sideslip. a, degrees 

FIG. 5 EFFECT IN SIDESLIP OF MODIFICATION TO BASELINE ORBITER 

(A)MACH 
(E) MACH 

3.95 
= 3.95 ALPHA = 18 
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DATA SET SYMBOL CONFIOURATION DESCRIPTION ALPHA ELEVON SPDBRK BDOLAP REFERENCE INFORMATION


(RJCOOS) BASELINE + 81 LARC UPWT 1147(LA-711 18.000 -40.000 55.000 -11.700 SREF 2690.0000 SO.FT.


(RJCOOBI BASELINE + 87 LARC UPT 1147(LA-7|) 18.000 -40.000 55.000 -11.700 LREF 474.8000 INCHES


IRJCOII) 0 BASELINE + 86 LARC UPNT 1I47(LA-71) 18.000 -40.000 55.000 -11.700 BREF 935.6800 INCHES



XiMP 1078.7000 IN.XO


YMRP .0000 IN.ZO


Z14'P 375.0000 IN.ZO
0 SCALE .0150 
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FIG. 5 EFFECT IN SIDESLIP OF MODIFICATION TO BASELINE ORBITER


(E) MACH = 3.95 ALPHA = 18



(A)MACH = 3.95 PAGE 50 
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DATA SET SYMBOL COFIGURATION DESCRIPTION ALPHA ELEVON SPOBRK BVFLAP REFERENCE INFORMATION 
(RJCO05) 0 BASELINE + 2! LARC UPWT 11471LA-711 18.000 -40.000 55.000 -11.700 SREF a59o.0o0 SO.FT. 
(RJCOOB) BASELINE + B7 LARC UPWT 11471LA-71) 18.000 -40.000 55.000 -11.700 LREF 474.8000 INCHES 
(RJCOII) Q BASELINE + B6 LARC UPWT 1I47(LA-71) 16.000 -40.000 55.000 -11.700 BREF 936.6B00 INCHES 

XVSP 1076.7000 IN.XO 
YMRP .0000 IN.ZO 
ZMRP 375.0000 IN.ZOSCALE .0150
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FIG. 5 EFFECT IN SIDESLIP OF MODIFICATION TO BASELINE ORBITER 

(E) MACH = 3.95 ALPHA = 18 

(A)MACH = 3.95 PAGE 51 
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ELEVON SPOSRK BFLAP REFERENCE INFORMATION 
(R4006) Q BASELINE * 81 LARC UPWT )1471LA-71) 20.000 -40.000 55.000 -11.700 SREF 2690.0000 SO.XT. 
(RJCOOB) L-i BASELINE + 87 LARC UPwT It.7CLA-712 20.000 -40.000 55.000 -11.700 LREF 474.8000 INCHES 
(RJCO2) 0 BASELINE + 86 LARC UPWT I47(LA-71) 20.000 -40.000 55.000 -11.700 BREF 936.6800 INCHES 

Xfr,P 1076.7000 IN. XO 
YMRP .000 IN. ZO 
ZMRP 375.0000 IN.ZO 
SCALE .0150
.... . .. ....... .... ............,........ ............... T"
14'... ...... ........... ... ......
.. . ....... ........ ...........



.12



-.06 - ------ - -- --

AA =P

0.1 

(F)-AC--------A------
C2t 

~ -. 02---------------------------------------------
-1 8 4-2)24681 

AnlLfSdslp 

FI.5EFC0NSDSI FMDFCTO 
(FLAC .6 LHA=2 

()MH46 

OBSLN 

ere 

RIE 

AE 5 



DATA SET SYM1OL COWIJRATION DESCRIPTION ALPHA ELEVON SPOBRK BOFLAP REFERENCE INFORMATION 
(RJC008) 0 BASELINE + I LARC UPHT t147(LA-71) B.000 -40.000 55.000 -11.700 SREF 2690.0000 SQ.FT. 
(RJCOO9) BASELINE + 87 LARC UPT 1147(LA-7I3 20.000 -40.000 55.000 -11.700 LREF 474.8000 INCHES 
(RJC0I2) 0 BASELINE + 86 LARC UPWT 1147(LA-71) 20.000 -40.000 55.000 -11.700 BREF 936.6800 INCHES 

XMRP 1076.7000 IN.XO 
YMRP .0000 IN.ZO


ZMRP 375,0000 IN.ZO


SCALE .0150
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DATA SET SMThOL CONFIGURATION DESCRIPTION ALPHA ELEVON SPDBRK BDFLAP REFERENCE INFORMATION 
tRJC006) Q BASELINE * 81 LARC UPWT 1147(LA-71) 20.000 -40.000 55.000 -11.700 SREF 2690.0000 SQ.FT. 
(RJCO09) U BASELINE + B7 LARC UPNT 1147(LA-71) 20.000 -40.000 55.000 -11.700 LREF 474.8000 INCHES 
(RJCOI2) 0 BASELINE + 86 LARC UPWT 1147(LA-71I 0.0OO -40.000 55.000 -11.700 BREF 936.680C INCHES 

XMRP 1076.7000 IN.XO


YhRP .0000 IN.Z0


ZHRP 375.0000 IN.Z0


SCALE .0150
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FIG. 5 EFFECT IN SIDESLIP OF MODIFICATION TO BASELINE ORBITER


(F) MACH = 4.60 ALPHA = 20



(A)MACH = 4.60 PAGE 54





APPENDIX



TABULATED SOURCE DATA



Tabulations of plotted data are available 
from DMS upon request. 



DATE 07 DEC 76 TABULATED SOURCE DATA. LA71A/B (LARD UPWT 1147/1132) PAGE I 

0 0 BASELINE + BI LARO UPWT 1147(LA-71) (RJCOOI) I IS MAR 76 

REFERENCE DATA PARAMETRIC DATA 

0 

to ISCALE 

SREF 
LREF 
BREF 

- 2690.0000 SQ.FT 
= 474.8000 INCHES 
- 936.6800 INCHES 
= .050 

XMRP 
YMRP 
ZMRP 

= 
= 
= 

1076.7000 IN. XO 
.0000 IN. YO 

375.0000 1W. ZO 

BETA 
BDFLAP 

-
-

.000 
-11.700 

ELEVON = 
SPDBRK = 

-40.000 
55.000 

RUN NO. 16/ 0 RN/L = 1.00 GRADIENT INTERVAL = -5.00/ 5.00 

•' 
MACH 
2.950 

ALPHA 
-1.403 

BETA 
-.02197 

CN 
-.15411 

CA 
.14559 

CLM 
.04388 

CBL 
.OOO30 

CYN 
.00055 

CY 
-.00144 

CL 
-. 15050 

CD 
.14942 

LID
-1.00721 

2.950 
2 9502.950 

-.361 
.6621 678 

-.02266 
-.02187-.02339 

-.12423 
-.09505-.06729 

.14270 

.14023.13020 

.04249 

.04130

.03996 

.00042 

.00038

.00042 

.00083 

.00063

.00093 

-.00188 
-.00132 
-.001'76 

-.12332 
-.09667 
-.07131 

.14349 

.13912

.13617 

-.85941 
-.69483 
-.52368 

2.S50 
2.950 
2.950 
2.950 
2 950 
2.950 
2.950 
2.950 
2.950 
2.950 

3.725 
7.846 
11.971 
14.039 
16.101 
18.172 
20.239 
22 321 
24 392 
28 558 

GRADIENT 

-.02223 
-.02164 
-.01897 
-.02002 
-.01935 
-.01892 
-.01881 
-.01639 
- 01535 
- 01430 
-.00007 

-.00792 
.11692 
.24805 
.31533 
.38391 
.45643 
.52989 
.60613 
.68270 
.84469 
.02842 

.13322 

.12035 

.11198 

.10854 

.IOI70 
10131 

.09749 

.£9382 

.09029 

.08345 
-.00239 

.03806 

.03405 

.03253 
03231 
.03203 
.03033 
.02856 
02730 
02721 
.02739 

-.00114 

.000 9 

.00057 

.00079 

.00074 

.00079 

.00082 

.00086 

.0009 

.00120 

.00151 

.00007 

.00070 

.00048 

.00011 

.00026 

.00011 

.00005 
-.00004 
-.00050 
-.00077 
-.00107 
.0000 

- 00137 
-.00041 
- 00060 
-.00044 
-.00003 
-.00006 

00042 
.00108 
.00191 
.00307 
.00003 

-.01656 
.09939 
.21943 
.27958 
.33982 
.40207 
.46345 
.52508 
.58447 
.70203 
.02604 

.13242 

.13519 

.16100 

.18180 

.20706 

.23860 

.27478 

.31699 

.36417 

.47711 
-.00323 

-.12508 
.73520 

1.36294 
1.53787 
1.64113 
I 68509 
1.68662 
1.65644 
1 6049? 
1.47142 
.17250. 

RUN NO. IS/ 0 RN/L = 2.01 GRADIENT INTERVAL = -5.00/ 5.00 

MACH 
3.950 
3.950 
3.950 
3.950 
3.950 
3.950 
3 950 
3.950 
3.950 
3.950 
3.950 
3.950 
3.950 
3.950 

ALPHA 
-1 301 
-.279 
.769 

1.789 
3.866 
6 037 
12.218 
14.313 
16.417 
18.520 
20.639 
22 757 
24.889 
29.155 

GRADIENT 

BETA 
-.00843 
-.00785 
-.00773 
-.00907 
-.00859 
-.00748 
- 00401 
-.00309 
- 00080 
-.00117 
-.00131 
-.00074 

00104 
.00118 
-.00012 

CN 
-.13559 
-.11130 
-.08670 
-.06218 
- 01118 
.09705 
21388 
.27709 
.34336 
41272 
.48735 
.56144 
.6398 
.81007 
.02406 

CA 
.12713 
.123477 
.12037 
11810 

.11334 

.10378 
09829 
.09531 
99243 
08923 
.08638 
.08426 
.08269 
.07829 

-.00262 

CLM 
.02428 
.02316 
.02255 
.02227 
.02199 
02302 
.02422 
.02509 
02585 
02694 
02803 
.03040 
.03279 
.03733 

-.0004' 

CBL 
.00013 
.00020 
.00025 
.00030 
.00036 
.00061 
.00085 
.00083 
.00078 
.00080 
.00077 
.00078 
.00084 
00084 
.00004 

CYN 
.00081 
.00074 
.00072 
.00087 
.00081 
.00068 
.00032 
.00024 
.00000 

- 00001 
-.00001 
-100010 
-.00029 
-.00032 
.00001 

CY 
00015 
.00023 
.00026 
.00017 
.00028 
.00041 
.00059 
00058 
.00071 
00*00 
.00116 
.00137 
.00153 
00178 
.00002 

CL 
-.13267 
-.11069 
-08831 
-.06584 
-.01980 
.08158 
.18823 
.24492 
.30324 
36300 
.42431 
.48515 
.54542 
.66930 
.02203 

CD 
.13018 
.12401 
.11920 
.11610 
.11233 
.11633 
.14133 
.16085 
.18571 
.21570 
.25212 
.29488 
.34420 
.46302 

-.00337 

L/D 
-1.01916 
- 89258 
-.74085 
- 56710 
-.1673B 
70132 

1.3318S 
1.52269 
1 63288 
I 68289 
1.68295 
I 64525 
1.58459 
1.44551 
.16598 



DATE 07 DEC 76 TABULATED SOURCE DATA, LA7IA/B (LARC UPWT 1147/1132) PAGE 2



BASELINE + B LARC UPWT I147CLA-71) (RJCOOI) IMMAR 76 3 

REFERENCE DATA PARAMETRIC DATA 

SREF 
LREF 

-
-

2590.0000 SQ.FT. 
474.8000 INCHES 

XMRP 
YMRP 

-
-

1078.7000 IN. XO 
.0000 IN. YO 

BETA -
BOFLAP 

.000 
-11.700 

ELEVON = 
SPOBRK = 

-40.000 
55.000 

BREF - 936.6800 INCHES ZMRP - 375.0000 IN. ZO 
SCALE = .0150 

RUN NO. 20/ 0 RN/L = 2.00 GRADIENT INTERVAL -5.00/ 5.00 

MACH ALPHA BETA CN CA CLM CBL CYN CY CL CD LID 
4.600 -.754 -.00525 -.11912 .11874 .01735 .00017 .00080 -.00110 -.11755 .12030 -.97715 
4.600 .274 -.00555 -.09533 .11453 .01646 .00032 .00081 -.00088 -.09588 . .11417 ,.83979 
4.600 1.297 -.00509 -.07296 .11147 .01601 .00035 .00089 -.00042 -.07546 .10979 -.68731 
4.600 
4 600 

2,329 
4.379 

-.00427 
-.00477 

-.04982 
-.00263 

.10824 

.10152 
.01564 
.01518 

.00028 

.00047 
.00060 
.00065 

-.00054 
-.00039 

-.05418 
-.01037 

.10612 

.10102 
-.51051 
-.10265 

4.600 8.507 -.00278 .09449 .09192 .01695 .00056 .00040 -.00039 .07985 .10489 .76130 
4.600 12.633 -.00335 .20244 .08530 .01916 .00069 .00043 .00005 .17889 .12751 1.40290 
4.600 14,700 - 00121 .26072 .08293 .02018 .00065 .00017 .00005 .23114 .14638 1.57908 
4.600 
4.600 

16.781 
18.860 

-.00078 
.00017 

,32352 
.38'J8 

.08049 

.07810 
.02071 
.02160 

.00071 

.00075 
.00006 

-.00007 
.00044 
.00053 

.28650 

.34200 
.17047 
.19936 

1.68064 
1.71549 

4.600 20.950 .00027 .45767 .07678 .02294 .00059 -.00013 .00087 .39995 .23535 1.69943 
4.600 23.036 -.00093 .52747 .07608 .02508 .00064 .00004 .00079 .45554 .27642 I 64835 
4.600 25 128 -.00039 .60175 .07527 .02648 .00066 -.00006 .00107 .51264 .32368 1.58441 
4.600 29,326 -.00040 .76200 .07231 .02991 .00077 -.00016 .00192 .62893 .43626 1.44164 

GRADIENT .00016 .,02263 -.00331 -.00040 .00005 -.00004 .00013 .02082 -.00368 .17105 



DATE 07 	 DEC 76 TABULATED SOURCE DATA. LA71A/B (LARO UPNT 1147/113 ) 	 PAGE 3



3ASELINE + 8t LARC UPT 1147(LA-71) 	 tSJCOoI) ( IS MAR 76 1



REFERENCE DATA 	 PARAMETRIC DATA



SREF - 2690.0000 SQ.FT. XMRP - 1075.7000 IN. XO BETA - .000 ELEVON - -40.000 
LREF - 474.8000 INCHES YMRP = .0000 IN. YO BOFLAP - -11.700 SPDBRK = 55.000 
BREF = 936.6800 INCHES ZMRP = 375.0000 IN. ZO 
SCALE - .0150 

RUN NO. Is/ 0 RN/L = 1.00 GRADIENT INTERVAL = -5.00/ 5.00 

MACH ALPHA O(PSF) CPC2 CPBI CPB82 CPBS3


2.950 -1.403 192.60804 -.10243 -.11295 -.11140 -.13058


2 950 -.366 192.60804 -.10319 -.11295 -.11140 -.13052


2.950 .662 192.69743 -.10475 -.11449 -.11219 -.13212


2.950 1.678 192.69743 -.10551 -. 11449 -.11295 -.13289



2.950 3 726 192.64380 -.10701 -.11599 -.11370 -.13364


2 950 7.846 192.59016 -.10471 -.11522 -.11216 -.13134


2.950 11.971 192 59016 -.10524 -.11522 -.11216 -.13287


2 950 14.039 192 51265 -.10774 -.11748 -.11366 -.13362


2.950 18.101 192.60804 -.10853 -.11750 -.11445 -.13440


2.950 18.172 192.57228 -.10928 -.11900 -.11520 -.13515


2 950 20.239 192 51865 -.11079 -.11975 -.11595 -.13591


2.950 22.321 192.60804 -.11310 -.12129 -.11750 -.13745


2.950 24.392 132 57228 -.11385 -.12203 -.11825 -.13820


2.950 	 28 558 192 59016 -.11690 -.12583 -.12207 -.14202



GRADIENT 01017 -.00092 -.00062 - 00050 -.00067



RUN NO. 18/ 0 RN/L = 2.01 GRADIENT INTERVAL = -5.00/ 5.00 

MACH ALPHA 0(PSF) CPC2 CPBI CPB2 CPB3


3.950 -1.301 297.20054 - 05143 -.06819 -.06478 -.07821


3.950 -.279 297.12353 -.05093 -.06819 -.05428 -.07820


3.950 .769 297.20823 -.06094 -.06819 -.06478 -.07821


3 950 1.789 297.17746 -.OE 43 -.06868 -.06528 -.07870


3.950 3.865 297.12363 -.06192 -.06917 -.06576 -.07870


3.950 8.037 297.01595 -.06191 -.06916 -.06625 -.07869


3.950 12.218 297 05441 -.06240 -.05867 -.06625 -.07919


3.950 14.313 297.00827 -.06289 -.05915 -.06625 -.07919


3.950 16.417 296.84576 -.06288 -.0696, -.06624 -.07918


3.950 16.520 297.00058 -.06388 -.07014 -.06724 - 08017


3.950 20.639 296.88522 -.06436 -.07112 -.06772 -.08017


3.950 22.757 296.93135 -.05486 -.07063 -.06773 -.08116


3.950 24.889 297.01596 - 06536 -.07162 -.06872 -.08166


3.950 	 29.155 296.86984 -.06583 -.07300 -.06970 -.08314



GRADIENT -.00931 -.00014 -.00020 -.00024 -.00012





DATE 07 DEC 76 ABULATED SOURCE DATA, LA7IA/B (LARC UPHT 1147/1132) PAGE 4



BASELINE + BI LARC UPWT 1147(LA-71) (SJCoo) IS MAR 76 

REFERENCE DATA PARAMETRIC DATA 

SREF 
LREF-
BREF 
SCALE 

= 

-
-

2690.0000 SO.FT. 
474.8000 INCHES 
936.6800 INCHES 

.0150 

XMRP 
YMRP 
ZMRP 

-

= 

1076.7000 IN. xo 
.0000 IN. YO 

375,0000 IN. ZO 

BETA -
BDFLAP 

.000 
-11.700 

ELEVON = 
SPDBRK = 

-40.000 
55.000 

RUN NO. 20/ 0 RN/L = 2.00 GRADIENT INTERVAL - -5.00/ 5.00 

MACH 
4.600 
4.600 
4.600 
4.600 
4.500 
4.600 
4.600 
4.600 
4.600 
4.600 
4.600 
4.600 
4.600 
4.600 

ALPHA 
-.754 
.274 

1.297 
2.329 
4.379 
8.507 
12 633 
14.700 
16.781 
18 860 
20.950 
23.036 
25.128 
29.326 

Q(PSF) 
235.15820 
235.15820 
234 95695 
235,02404 
235.02404 
234 95696 
234.95695 
234.82281 
234.88969 
235 02404 
235.0240, 
234.95695 
235.09112 
234.95695 

CPC2 
-.04004 
-.03942 
-.04o02 
-.04065 
-.04065 
-.04064 
-.04127 
-.04188 
-.04188 
-.04252 
-.04315 
-.04314 
-.04315 
- 04376 

CPBI 
-.0.977 
-.05039 
-.04975 
-.05038 
-.05038 
-.05099 
-.05162 
-.0516, 
-.05223 
-.05224 
-.05286 
-.05286 
-.05287 
- 05348 

CPB2 
-.04368 
-.04366 
-.04364 
-.04428 
-.04428 
-.04489 
-.04552 
-.04613 
-.04614 
-.04615 
-.04615 
-.04614 
-.04678 
-.04677 

CPB3 
-.06000 
-.06000 
-.06000 
-.06063 
-.06063 
-.06125 
-.06187 
-.06250 
-.06250 
-.06313 
-.06313 
-.06312 
-.06375 
-.06375 

GRADIENT - 02912 -.00019 - 00010 -.00015 - 00015 



DATE 07 DEC 76 TABULATED SOURCE DATA. LA71A/B (LARC UPW, 1147/1132) PAGE 5 

BASELINE + 87 LARC UPWT 1147(LA-71) (RJCO02 t IS MAR 76 

REFERENCE DATA PARAMETRIC DATA 

SREF 
LREF 

- 2690.0000 SQ.FT. 
= 474.8000 INCHES 

XMRP 
YMRP 

= 
-

1076.7000 IN. XO 
.0000 IN. YO 

BETA 
BDFLAP 

.000 
-11.700 

ELEVON -
SPDBRK -

-40.000 
55.000 

BREF = 936.6800 INCHES ZMRP - 375.0000 IN. ZO 
SCALE = .0150 

RUN NO. 22/ 0 RN/L = 1.00 GRADIENT INTERVAL = -5.00/ 5.00 

MACH 
2.950 

ALPHA 
-1.395 

BETA 
.00080 

Cm 
-.14938 

CA 
.14616 

CLM 
.04331 

COL 
.00004 

CYN 
.00020 

CY 
-.00215 

CL 
-.14578 

CD 
.14975 

L/D 
-.97346 

2.950 -.370 .00056 -.12041 .14307 .04208 .00015 .00024 -.00220 -.11948 .14384 -.83063 
2.950 .548 -.00114 -.09088 .13978 .03969 .00017 .00064 -.00316 -.09246 .13874 -.66637 
2.950 
2.950 

1.674 
3.737 

-.00252 
-.00091 

-.06227 
-.00321 

.13757 

.13353 
.03855 
.03678 

00033 
.00049 

.00091 

.00056 
-.00356 
-.00293 

-.05526 
-.01190 

.13569 

.13303 
-.48830 
-.08949 

2.950 7.841 .00051 .11997 .12111 .03267 .00046 .00024 -.00214 .10233 .13635 .7504I8 
2.950 11.975 -.00025 .24822 .11248 .03164 .00044 00032 -.00173 .21948 .16153 1.35871 
2.950 14.027 .00029 .31579 .10864 .03081 .00069 .00024 -.00171 .28004 .18195 1.53914 
2.950 16.102 .00127 .38574 .10522 .03026 00060 00013 -.00194 .34142 .20808 1.64081 
2.950 18.166 .00197 .45818 .0159 .02872 .00070 -.00010 -.00112 .40367 .23938 1.68636 
2.950 
2.950 

20.240 
22.318 

.00297 

.00295 
.53237 
.607-8 

.09783 

.09376 
.02753 
.02683 

.00092 

.00104 
-.00034 
-.00035 

-.00046 
-.00035 

.46565 

.52665 
.2759B 
.31753 

1.68738 
1.65856 

2.950 24.394 .00333 .68471 .09025 .02685 .00111 -.00062 .00113 .58631 .36498 1.60642 
2.950 28.549 .00447 .84585 .08371 .02672 .00145 -.00098 .00250 .70299 .47777 1.47139 

GRADIENT -.00044 .02848 -.00245 - 00131 .00009 .00009 -.00020 .02609 -.00321 .17321 

RUN NO. 26/ 0 RN/L = 2.01 GRADIENT INTERVAL = -5.00/ 5.00 

MACH 
3.950 
3.950 

ALPHA 
-1.307 
-.270 

BETA 
-.00522 
-.00526 

CN 
-.13377 
-.10918 

CA 
.12728 
.12363 

CLM 
.02354 
02246 

CEL 
.00011 
.00010 

CYN 
.00072 
.00076 

CY 
-.00133 
-.00173 

CL 
-.13083 
-.10860 

CD 
.13030 
.12415 

L/D 
-1.00412 
-.87474 

3.950 .764 -.00446 -.08429 .12062 .02162 .00015 .00066 -.00143 -.08589 .11949 -.71878 
3.950 1.795 -.00508 -.06053 .11829 02131 .00013 .00070 -.00132 -.06421 .11633 -.55193 
3.950 3.870 -.00501 -.00897 .11385 02121 .00025 .00068 -.00124 -.01663 .11299 -.14721 
3.950 
3.950 

8.042 
12.218 

-.00398 
-.00136 

.09906 

.21536 
.10482 
.09865 

.02172 

.02337 
.00042 
.00067 

.00057 

.00028 
-.00116 
-.00090 

.08342 

.18960 
.11765 
.14199 

.70911 
1.33529 

3 950 14.312 -.00081 .27862 .09562 .02452 .000BI .00013 - 00020 .24633 16153 I 52504 
3.950 
3.950 

16.416 
18.520 

.00046 
-.00027 

.34491 

.41450 
.09235 
.08936 

.02537 

.02646 
.00077 
.00085 

-.00004 
-.00005 

.00035 

.00072 
.30475 
.36465 

.18606 

.21640 
I 63790 
1.68509 

3.950 20.635 -.00163 .48725 .08659 02812 .00086 .00008 .00018 .42547 .25275 1.68337 
3 950 22.762 -.00219 .56305 .08453 .03058 .00021 .00009 .00109 .48549 .29580 1.64469 
3 950 24.888 .00012 .64194 .08293 .03306 .00099 -.00021 .00165 .54742 .34539 1.58494 
3.950 29.165 .00031 .81249 .07858 .03756 .00114 -.00029 .00210 67119 .45456 1.44478 

GRADIENT .00004 .02406 -.00255 -.00043 .00003 -.00001 .00005 .02203 -.00327 .16639 



DATE 07 DEC 76 TABULATED SOURCE DATA, LA71A/B (LARC UPWT 1147/1132) 	 PAGE 6



BASELINE + B7 LARC UPWT 114(LA-71) 	 CRJCO02) tB MAR 76 3



REFERENCE DATA 	 PARAMETRIC DATA



SREF - 2890.0000 S0.FT. XMRP - 1076.7000 IN. XO BETA .000 ELEVON - -40.000 
LREF - 474.8000 INCHES YMRP u .0000 IN. YO BDFLAP - -11.700 SPDBRK - 55.000 
BREF 4 936.6800 INCHES ZMRP = 375.0000 IN. ZO 
SCALE - .0150



RUN NO. 28/ 0 RN/L = 2.00 GRADIENT INTERVAL - -5.00/ 5.00 

MACH ALPHA BETA CN CA CLM CBL CYN CY CL Co LID


4.600 _7 759 -.02209 -.11448 .11899 .0f6O7 .00004 .00079 -.00261 -.11289 .12049 -.93588


4.600 .280 -.02225 -.09104 .11500 .01541 .00010 .00077 -.00235 -.09160 .11455 -.79967


4.600 1.299 -.02159 -.06865 .11164 01506 .00011 .00067 -.00221 -.07116 .11005 -.64662


4.600 2.324 -.02203 -.04561 .10850 .01484 .00019 .00070 -.00207 -.04998 .10656 - 46899


4.600 4.385 -.02110 .00118 .10203 .01473 .00032 .00057 -.00202 -.00662 .10182 -.05505


4.600 8.512 -.01977 .09891 .09218 01595 .00048 .00029 -.00116 08418 .10580 .79562


4.600 12.639 -.02068 .20631 .08572 .01939 .00032 .00040 -.00105 .18255 .12878 I 41754


4.600 14.710 -.01960 .26465 .024B .02063 .00044 .00024 -.00085 .23503 .14698 1.59906


4.600 16.790 -.01916 .32634 .07980 .02133 .00061 .00012 -.00037 .28938 .17067 1.69560


4.600 18.866 -.01902 .39417 .07881 .02147 .00075 .00006 -.0000s .34751 .20203 1.72006


4.600 20.953 -.01960 .46271 .07750 .02346 00073 .00007 00039 .40439 .23784 1.70026


4.600 23.040 -.01943 .53240 .07668 .02538 .00077 .00000 .00071 .45992 .27893 1.64888


4.600 25.133 -.01884 .60707 .07548 .0265 .00086 -.00015 .00127 .51754 .32617 1.58673


4.600 	 29.326 -.01910 .76610 .07216 .03062 .00083 -.00018 .00184 .63258 .43813 1.44391



GRADIENT .00019 .02246 -.0:326 -.00025 .00005 -.00004 .00011 .02064 -.00356 .17045





DATE 07 DEC 76 TABULATED SOURCE DATA, LA71A/B (LARC UPWT 1147/1132) PAGE 7 

BASELINE + B7 LARO UPWT 1147(LA-71) (SJCO02) 1 I MAR 76 

REFERENCE DATA PARAMETRIC DATA 

SREF - 2690.0000 SQ.FT. XMRP - 1076.7000 IN. XO BETA - .000 ELEVON - -40.000 
LREF - 474.8000 INCHES YMRP - .0000 IN..YO BDFLAP  -11.700 SPDBRK  55.000 
BREF - 936.6800 INCHES ZMRP - 375.0000 IN. ZO 

c 0 SCALE - .0150 
I - RUN NO. 22/ 0 RN/L 1.00 GRADIENT INTERVAL u -5.00/ 5.00 

MACH ALPHA QtPSF) CPC2 CPBI CPBB CPB3 
2.950 -1.396 192.57228 -.10259 -.11089 -.11155 -.13303 
2.950 -.370 192.42925 -.10255 -.11160 -.11221 -.13377 
2.950 .548 192.42925 -.10331 -.11236 -.11304 -.13377 
2.950 1.674 192.42925 -.10,83 -.11312 -.11380 -.13453 
2.950 3 737 192.42925 -.10635 -.11464 -.11457 -.13453 
2.950 7 841 192.55440 -.10411 -.11315 -.11307 -.13150 
2.950 11.975 192.50077 -.10486 -.11390 -.11230 -.13225 
E.950 14.027 192 53652 -.10553 -.11391 -.11307 -.13302 
2.950 16.102 192.57228 -.10640 -.11463 -.11384 -.13455 
2.950 18.1 6 192.59016 -.10945 -.01771 -. 1613 -. 1360B 
2.950 20.240 192.71531 -11025 -.I1850 -.11769 -. 36 6 
2.950 22.318 192.62592 -.11099 -.1747 -.05753 -.13761 
2.950 24.394 192.76895 -.11255 -,12002 -.11923 -.13915 
2.950 28.549 192.73319 -.01635 -.12380 -.12227 -.14296 

GRADIENT -.02069 -.05028 -.00073 -.00060 -.00029 

RUN NO. 2 / 0 RN/L 2.01 GRADIENT INTERVAL -5.00/ 5.00 

MACH ALPHA Q(PSFl CPC2 CPB1 CP22 CPB3 

3.950 -1.307 296.96982 -.06004 -.06733 -.06536 -.07830 
3.950 -.270 29.946574 -.06003 -.06733 -.06487 -.07830 
3.950 .764 296.93905 -.06053 -.06733 -.06486 -.0730 
3.950 1.795 296 92367 -.06102 -.06782 -.06536 -.07879 
3.950 3.870 296.90829 -.06102 -.06782 -.06585 -.07879 
3.950
3.950 

8.042
12.218 

296 94674
296.95443 

-.06392 
-.06152 

-.06782
-.06782 

-.06635 
-.06586 

- 07830 
-.07830 

3.950
3 95C 

14.312
16.416 

296.86215
296.93905 

-.06200 
-.O62r3l 

-.06782 
-.06831 

-.06585
-.06635 

-.07879 
- 07929 

3.950 18.520 296 90060 -.06299 -.06880 -.06684 -.08028 
3.950 20.635 29S.90060O -.06398 -.06978 -.06733 -.08028 
3.950 22.762 296.94674 -.06399 -.06979 -.06734 -.08077 
3.950 24.838 295.87753 m.06497 -.07076 -.06832 -. 081'76 

3.950 29.165 295.89291 -.06546 -.07126 -.06931 -.08225 
GR,.DIENT -.01144 - 00022 -.00012 -.00013 - 00012 



DATE 07 DEC 76 TABLATED SOURCE DATA, LA7IA/8 (LARC UPWT 1147/1132) 	 PAGE 8



BASELINE + B7 LARC UPWT 1147(LA-71) 	 (SJCOo2I IS MAR 76



REFERENCE DATA 	 PARAMETRIC DATA



SREF = P690.0000 SQ.FT. XMRP = 1076.7000 IN. XO 	 BETA - .000 ELEVON - 40.000 
LREF - 474.8000 INCHES YMRP - .0000 IN. YO BOFLAP = -11.700 SPDBRK = 55.000 
BREF = 936.6800 INCHES ZMRP - 375.0000 IN. ZO 
SCALE = .0150 

RUN NO. 28/ 0 RN/L - 2.00 GRADIENT INTERVAL = -5.00/ 5.00 

MACH ALPHA Q(PSF) CPC2 CPBI CPB2 CPB3


4.600 -.759 235 35870 -.03896 -.04810 -.04319 -.06014


4.600 .280 235 35870 -.038986 -.04810 - 04319 -.06014


4.600 1.299 235 35870 -.03896 -.04810 -.04319 -.06014


4 600 2.324 235 29162 -.03895 -.04809 -.04319 -.00014


4.600 4.385 235 35870 -.03958 -.04810 -.04382 -.C3077


4.600 8.512 235.29162 - 04020 -.04871 -.04443 -.06076


4.600 12 639 235 29162 -.04082 -.04871 -.04506 -.05201


4.600 14.710 235.29162 -.04144 -.04933 -.04506 -.06264


4.600 16.790 235.29162 -.04207 -.04933 -.04568 - 06264


4.600 18 866 235 29162 -.04144 -.04995 -.04568 -.06264


4.600 20.953 235 22454 - 04144 -.04995 - 04568 -.06326


4.600 23.040 235 22454 - 04206 - 05057 -.04568 -.06326


4.600 25.133 235.22454 -.04206 - 05119 -.04630 -.06389


4.600 	 29.326 235.29162 -.04144 -.05057 -.04568 -.06326



GRADIENT -.00351 -.00011 .00000 -.00012 -.00012





DATE 07 DEC 76 TABULATED SOURCE DATA, LA71A/B (LARC UPWT 1147/1t32) PAGE 9 


BASELINE + 08 LARC UPWT 1147tLA-71) (RJC003) t 18 MAR 76 


REFERENCE DATA PARAMETRIC DATA 


SREF - 2690.0000 SO.FT. XHRP - 1076,7000 IN. XO BETA - .000 ELEVON  -40.000 
LREF- 474.8000 INCHES YMRP - .0000 IN. YO BDFLAP - -11.700 SPDBRK = 55.000 
BREF = 936.8800 INCHES ZMRP - 376.0000 IN. ZO 
SCALE = .0150 

RUN NO. 10/ 0 RNL = 1.00 GRADIENT INTERVAL = -5.00/ 5.00 

MACH ALPHA BETA CN CA CLM CBL CYN CY CL CD L/D

2.950 -1.401 00307 -.15481 .14577 .04354 -.00002 .00002 -.00350 -.15120 .14951 -1.01132 

2.950 -.374 .00186 -.12552 .14300 .04229 .00019 .00015 -.00317 -.12569 .14383 -.87388 
2.950 .647 .00262 -.09612 .14036 04028 .00022 .00006 -.00332 -.09770 .13926 -.70157 
2 950 1.681 .00119 -.06699 .13717 03879 .00030 .00033 -.00362 -.07098 .13515 -.52522 
2.950 3.733 .00180 -.00911 .13307 .03704 .00050 .00022 -.00351 -.01776 .13220 -.13434 
2.950 7.324 .00061 .09912 .12191 .03307 .00075 .00029 -.00263 .08276 .13355 .61971 
2.950 11.962 .00189 .24522 .11133 .03152 .00066 .00006 -.00242 .21682 .15974 1.35733 
2.950 14.029 .00297 .31145 .10746 .03106 .00073 -.00010 -.00248 .27611 .17976 1.53600 
2.950 16.099 .00260 .38117 .10460 .02981 .00051 -.00007 -.00229 .33722 .20620 1.63545 
2.950 18.164 .00373 .45334 .10135 .02858 .00078 -.00030 -.00181 .39915 .23763 1.67975 
2.950 20.232 .00468 .52610 .09712 .02667 .00088 -.00046 -.00168 .46005 .27307 1.68475 
2.950 22.314 .00541 .60264 .09314 .02595 .00116 -.00070 -.00072 .52215 .31498 1.65771 
2.950 24.385 .00626 .67988 08955 .02513 .00127 -.00096 .00028 .58226 .36226 1.60730 
2.950 28.539 .00732 .84020 .08314 .02519 .00156 -.00119 .00092 .69840 47444 1 47204 

GRADIENT -.00023 .02847 -.00250 -.00131 .00009 .00004 -.00004 .02609 -.00336 .17222 

RUN NO. 12/ 0 RN/L = 2.01 GRADIENT INTERVAL = -5.00/ 5.00 

MACH ALPHA BETA CN CA CLM CBL CYN CY CL CO LID 
3.950 -1.311 -.00351 - 13585 .12750 .02371 Goals .00057 -.00157 -.13390 13050 -1.02526 
3.950 -.271 -.00320 -.11223 .12383 .02273 .00022 .00057 -.00181 -.11164 .12436 -.89771 
3.950 .757 -.00358 -.08731 .12085 .02200 00027 .00058 -.00164 -.08890 .11968 -.74276 
3 950 1.790 -.00428 -.06322 .11856 .02174 .00020 .00059 -.00187 -.06689 .11652 -.57403 
3.950 3.865 -.00358 -.01257 .11379 .02163 00034 .00056 -.00143 -.02021 .11269 -.17937 
3 950 8.038 -.00075 .09566 .10415 .02222 .00061 .00025 -.00122 .08015 .11650 .68808 
3.950 12.209 -.00125 .21177 .09749 02315 .00077 .00032 -.00134 18637 .14007 1.33052 
3.950 14.297 .00100 .27451 .09490 .02417 .00083 00005 -.00102 24257 .15975 1.51843 
3.950 16.410 .00329 .34209 .09211 .02502 .00082 - 00024 -.00064 30213 .18501 1.63310 
3.950 18.515 .00417 .41158 .0828 .02571 .00086 -.00040 -.00011 .36192 .21536 1.58058 
3.950 20.634 .00445 .48492 08542 .02704 .00085 -.00042 -.00007 .42336 25176 1.68150 
3.950 22.747 .00317 55984 .08438 .02903 .00085 -.00036 .00044 .48367 .29428 1.64355 
3.950 24.975 .00427 63924 08d91 .03142 .00096 -.00052 .00084 .54506 .34410 1.59401 
3.950 29.158 .00348 .80922 07810 03511 00089 - 00044 .00094 666 .46247 1.44577 

GRADIENT -.00006 .02399 -.00260 - 00038 .00002 .00000 .00003 .02195 -.00338 .16455 



DATE 07 DEC 76 TABULATED SOURCE DATA, LA71A/S (LARC UPNT 1147/1132) PAGE 10



BASELINE + 86 LARC UPNT 1147(LA-71) CRJCO03t 1 18 MAR 76 


REFERENCE DATA PARAMETRIC DATA 


SREF - 2690.0000 SOIFT. XMRP - 1076.7000 IN. XO BETA .000 ELEVON  -40.000 
LREF - 474.8000 INCHES YMRP = .0000 IN. YO BDFLAP -11.700 SPOBRK  55.000 
BREF = 936.6800 INCHES ZMRP = 375.0000 IN. ZO 
SCALE - .0150 


RUN NO. 14/ 0 RN/L = 2.00 GRADIENT INTERVAL - -5.00/ 5,00 

MACH ALPHA BETA CN CA CLM CBL CYN ' Cy" - CL, CD -- LID 
4.600 -.751 -.02168 -.11609 .11849 .01637 .00026 .00069 -.00238 -.11452 .12000 -.95433 

4.600 .272 -.02198 -.09297 .11474 .01567 .00039 .00067 -.00205 -.09351 .11430 -.81815 

4.600 1.300 -.02049 -.07018 .11153 .01549 .00043 .00049 -.00206 -.07269 .10991 -.66140 

4.600 2.332 -.02070 -.04709 .10822 .01512 .00036 .00049 -.00189 -.05145 .10621 -.48444 

4.600 4.386 -.02059 .00081 .10175 .01484 .00042 00051 -.0021S '-.00697 .10151' -.06867

-4.600 8.504 -.01875 .09787 .09189 .01583 .00053 .00021 -.00155 .08321 .10535 .78984 

4.600 12.634 .01936 .20456 .08484 .01917 .00060 .00028 -.00151 .18105 .12753 1.41966 

4.600 14.703 -.01861 .26249 .08233 .02050 .00057 .00014 -.00120 .23300 .14626 1.59308 

4.600 16 784 -.01870 .32652 .08013 .02039 .00051 .00008 -.00076 .28947 .17100 1.69276 

4.600 18.856 -.01770 .39177 .07834 .02108 .00061 -.00006 -.00061 .34543 .20075 1.72065 

4.600 20.947 -.01817 .45974 .07672 .02264 .00066 -.00004 -.00027 .40193 .23600 1.70306 

4.600 23.041 - 01711 53156 .07589 .02430 .00085 -.00022 00012 .45945 .27789 1.65337 

4.600 25.129 - 01712 60530 .07506 02551 .00089 -.00028 .00065 .51614 .32500 1 58815 

4.600 29.340 - 01814 .76568 .0727f .02916 .00086 -.00015 .00080 .63183 .43856 1 44069 


GRADIENT .00026 .02272 - 00323 -.00028 .00002 -.00004 .00004 .02091 -.00355 .17314 



DATE 07 DEC 76 
 

REFERENCE DATA 
 

SREF - 2690.0000 SQ.FT. XMRP -
LREF = 474.8000 INCHES YMRP = 
BREF - 936.6800 INCHES ZMRP -
SCALE - .0150



00 RUN NO. 

I'd MACH 
 
2.950 
 
2.950 
 
2.950 
 
2.950 
 
2.950


-I 2.950 
 
2.950 
 
2.950 
 
2 950 
 
2.950 
 
2.950 
 
2.950 
 
2.950 
 
2.950 
 

RUN NO. 
 

MACH 
 
3.950 
 
3.950 
 
3.950 
 
3.950 
 
3.950 
 
3.950 
 
3.950 
 
3.950 
 
3 950 
 
3 950 
 
3.950 
 
3 950 
 
3.950 
 
3.950 
 

TABULATED SOURCE DATA, LA7IA/B (LARC UPWT 1147/I132) PAGE 1I 

BASELINE + 86 LARC UPNT 1147(LA-71) (SJCO03) C I MAR 76 1 

PARAMETRIC DATA 

1076.7000 IN. XO BETA = .000 ELEVON  -40.000 
.0000 IN. YO BDFLAP  -11.700 SPDBRK - 55.000 

375.0000 IN. ZO 

10/ 0 RN/L = 1.00 GRADIENT INTERVAL -5.00/ 5.00 

ALPHA Q(PSF) CPC2 CPBI CPR2 CPR3


-1.401 192.67955 -.10633 -.06082 -.11072 -.13600


-.374 192.53652 -.10705 -.06074 -.11221 -.13598


.647 192.53652 -.10781 - 06302 -.11373 -.13750



1.681 192.51855 -.10933 -.06376 -.11525 -.13826


3.733 192.51865 -.11009 -.06452 -.11449 -.13750


7.324 192.51865 -.10933 -.06376 -.11297 -.13674


11.962 192.51865 -.10933 -.06376 -.11220 -.13368


14.029 192.60804 -.10936 -.06381 -.11299 -.13370


16.099 192.57228 -.11087 -.06531 -.11451 -.13522


18.164 192.57228 -.11392 -.06758 -.11679 -.13674


20.232 192.51865 -.11543 -.06831 -.11754 -.13750


22.314 192.53652 -.11619 -.06908 -.11831 -.13826


24.385 192.73319 -.11624 -.06917 -.11836 -.13829


28.539 192.59016 -.12002 -.07289 -.12137 -.14209



GRADIENT -.02493 -.00077 -.00081 -.00078 - 00038



12/ 0 RN/L = 2.01 GRADIENT INTERVAL = -5.00/ 5.00 

ALPHA Q(PSF) CPC2 CPBI CPB2 CP83


-1.311 296.84676 -.06243 -.03362 -.06479 -.08170


- 271 296.73909 -.06291 - 03331 -.06429 -.08120


.757 295 66988 -.06291 - 03379 - 06478 -.08169



1.79C 296.65450 -.06340 -.03428 -.06478 -.09169


3.866 296 64680 -.0648 -.03526 - 06577 -.08119


8.038 296.64680 -.06439 -.03526 -.06676 -.08169


12.209 296 58528 -.06438 -.03476 -.06626 -.08119


14.297 296.58528 - 06537 - 03525 -.06626 -.08070


16.410 296 57759 - 06537 -.03525 -.06625 -.08070


IS 515 295.57759 - 05585 -.03574 -.05675 -.08119


20.634 296 51606 -.06586 -.03622 -.06724 -.08168


22.747 296 54683 -.06636 -.03622 -.06724 -.08169


24.875 296.53913 -.06685 -.03721 -.06774 - 08168


29.158 296.54693 -.06784 -.03819 -.06922 - 08317



GRADIENT - 03584 -.00045 -.00033 -.00022 .00005





DATE 07 DEC 75 TABULATED SOURCE DATA. LA7IA/B (LARC UPWT 1147/1132) 	 PAGE 12



BASELINE + 86 LARC UPT 1I47(LA-7I) 	 (SJC003) 1 18 MAR 76



REFERENCE DATA 	 PARAMETRIC DATA



SREF - 2590.0000 SQ.FT. 'XMRP = 1076.7000 IN. XO BETA .000 ELEVON = -40.000 
LREF - 474.8000 INCHES YMRP - .0000 IN. YO B0FLAP -11.700 SPOBRK = 55.000 
EREF 936.6800 INCHES ZMRP = 375.0000 IN. ZO 
SCALE = .0150 

RUN NO. 14/ 0 RN/L 2.00 GRADIENT INTERVAL = -5.00/ 5.00 

MACH ALPHA Q(PSF) CPC2 CPBI CP82 CPE3


4.6800 -.751 235.66771 -.04140 -.00469 -.04252 -.06194


4.600 .272 235.65771 -.04202 -.00531 -.04252 -.06257


4.600 1.300 235.73479 -.0414t -.00533 -.04253 -.06257


4.600 2.332 235.60063 -.04139 -.00529 - 04252 -.06257


4.600 4.386 235.60063 -.04264 -.00591 -.04376 -.06319


4.600 8.504 235.53355 -.04326 -.00651 -.04376 -.06381


4.600 12.634 235.66771 -p04451 -.00717 -.04502 -.06444


4.600 14.703 235.66771 -.04389 -.00717 -.04502 -.06381


4.600 16.784 235 73479 -.04452 -.00718 -.04502 -.n6381


4.600 18.856 235.60063 -.04389 -.00777 -.04501 -.06381


4.600 20.947 235.66771 -.04576 -.00779 -.04564 -.06444


4.600 23.041 235.46647 -.04449 -.00835 -.04500 -.06381


4.600 2t.129 235.53355 -.04575 -.00837 -.04625 -.06506


4.600 	 29.340 235 53355 -.04575 -.00837 -.04625 -.06506



GRADIENT -.01677 -,00018 -.00020 - 00023 -.00021



BASELINE + BI LARC UPNT 1147(LA-711 	 (RJCO04) 1 18 MAR 76 1



REFERENCE DATA 	 PARAMETRIC DATA



SREF - 2690.0000 SO.FT. XMRP - 1076.7000 IN. XO ALPHA = 15.000 ELEVON = -40.000 
LREF = 474.8000 INCHES YMRP = .0000 IN. ZO BDFLAP = -11.700 SPDBRK = 55.000 
BREF = 936.6800 INCHES ZMRP = 375.0000 IN. ZO 
SCALE = .0150 

RUN NO. 17/ 0 RN/L = 1.00 GRADIENT INTERVAL = -5.00/ 5.00 

MACH BETA ALPHA CN CA CLM CBL CYN CY CL CD LID


2.950 -6.079 1.06388 .35220 .10615 02723 .00832 -.00160 .09322 .31251 .19404 1.61055


2.950 -4.035 15.06716 .35209 .10C83 .02911 .00522 -.00013 05798 .31222 .19469 1.60367


2.950 -2.016 15.06777 .35180 .10742 .030B4 .00265 .00072 .02791 .31178 .19518 1.59742


2.950 -.020 15.07004 .35228 .10699 .03120 .00073 .00030 -.00065 .31235 .19490 1.60262


2.950 2.035 15.07104 .35192 .10646 .03155 -.00123 -.00040 r.02822 .31213 .19430 1.60645


2.950 .4.062. 15.07028 - .35326 .10577 .02937 -;00414 00105 -.06100 .31361 19398 1.61672


2.950 	 6.104 15.06748 .35331 .10573 02772 -.00708 .00270 - 09379 .31368 .19394 1.61739 

GRADIENT .00047 .00012 -.00015 00006 -.00112 .00006 01453 .00015 -.00011 .00174 



DATE 07 	 DEC 76 TABULATED SOURCE DATA. LA7IA/B (LARC UPWT 1,47/1132) 	 PAGE 13



BASELINE + BI LARC UPWT 1147(LA-71 	 (SJCOO4) ( IS MAR 76I



REFERENCE DATA 	 PARAMETRIC DATA



SREF 2S90.0000 SOFT. XMRP - 1075.7000 IN. XO 
 ALPHA - 15.000 ELEVON = -40.000

LREF= 474.8000 INCHES YMRP = .0000 IN. ZO 	 BOFLAP - -11.700 SPOBRK - 55.000 

BREF a 935.6800.INCHES ZMRP 375.0000 IN. ZO 

SCALE - .0150 


RUN NO. 17/ 0 RN/L = 1.00 GRADIENT INTERVAL - -5.00/ 5.00 

MACH BETA 0(PSF) CPC2 CPBI CPB2 CPB3


2.950 -6.079 192.59016 -.11385 -.12204 -.11902 -.13897


2.950 -4.035 192 67955 - 11388 -.12282 -.11904 -.13898


2 950 -2.016 192.76095 -.11238 -.12132 -.11754 -.13747
F 
 2.950 -.020 192.78683 -.10858 -.11830 -.11526 -.13442


2 950 2.035 192.85834 -.11164 -.12058 -.11680 -.13672

2.950 4 062 192 85834 -.11316 -.12210 -.11832 - 13901


2.950 	 6.104 192.85834 -.11392 -.12285 -.11908 -.13901



GRADIENT .02208 .00010 .00011 .00011 00003



BASELINE + BI LARC UPWT 1147(LA-71) 	 (RJCO05) IS MAR 76 3



REFERENCE DATA 
 PARAMETRIC DATA



SREF t 2890.0000 So.rT. XMRP = 1076.7000 IN. XO 	 ALPHA = 18.000 ELEVON = -40.000 
LREF = 474.8000 INCHES YMRP = .0000 IN. ZO BOFLAP = -11.700 SPDRK = 55.000 
BREF - 936.6800 INCHES ZMRP = 375.0000 IN ZO
 

SCALE = .0150



RUN NO. 19/ 0 RNIL 2.01 GRADIENT INTERVAL = -5.00/ 5.00



MACH BETA ALPHA CN CA CLM C8L CYN CY CL Co L/D

3.950 -6.149 18.51852 .41588 .08794 .02393 .00926 
 .00315 .08000 .36641 .21548 1.70047


3.950 -4.102 18.51773 .41556 .08858 .02506 .00622 .00271 
 .05087 .36591 .21598 1.69421

3.950 -2.027 18.52085 .41356 .08944 .02663 .00299 .00274 .02339 .36373 
 .21617 1.68258


3.950 -.001 18.51735 41276 08908 .02674 .00083 -.00001 .00081 .36310 
 .21556 1.68447


3.950 2.028 18.51809 .41270 .08905 
 .02573 -.X9146 -.00274 -.02203 .36305 .21552 
 1.68455


3.950 4.091 18.51805 .41467 .08826 .02559 
 - 00492 -.00242 -.05083 .36517 .21539 1.69541


3.950 	 5.174 18.51760 .41517 .08807 .02481 
 -.00791 -.00250 -.07918 .36571 .21537 1.69807



GRADIENT -.00010 -.00013 -.00005 
 .00008 -.00131 -.00077 -.01217 -.00011 -.00009 .00021





DATE 07 DEC 76 TABULATED SOURCE DATA, LA7IA/E ILARC UPWT 1147/1132) 	 PAGE 14



BASELINE + 91 LARD UPWT l1471LA-71 	 tSJCOS) 18 MAR 76 1



REFERENCE DATA 	 PARAMETRIC DATA



aRoF o XMRP
290o0000 SQOFT.  1076.7000 IN. XO 	 ALPHA - 18.000 ELEVON u -40.000
LREF 474.8000 INCHES YMRP - .0000 IN, ZO BDFLAP = -11.700 SPDBRK = 55.000 
BREF m 936.6800 INCHES ZMRP- 375.0000 IN, ZO 
SCALE - .0!50 

RUN NO. 19/ 0 RN/L = 2.01 GRADIENT INTERVAL -5.00/ 5.09 

MACH BETA O(PSF) CPC2 CP81 CPB2 CPB3
3.950 -6.149 296.94674 -.05684 -.07407 -.07020 -.08364


3.950 -4 102 297.00058 -.05685 -.07407 -.07020 - 01354'


3,950 -2.027 297.11594 -.05587 -.07261 -.06873 -.09215


3 950 -.001 296.95443 - 05437 -.07151 -.0802, -.08116


3.950 2.028 297.07749 -.06482 -.07211 -.06923 -.0816F


3.950 4.091 297.07749 -.05585 -.07260 -.0692P -.06265


3.950 5.174 296.96982 -.05734 -.07505 -.07020 -.q6413


GRADIENT .00568 00015 .00017 .00012 .00012



BASELINE + BI LARC UPWT 1147(LA-71) 	 CRJCOOS) (,18 MAR 76



REFERENCE DATA 
 PARAMETRIC DATA



SREF - 2690.0000 SQ.FT. XMRP = 1076.7000 IN. NO 	 ALPHA 
- 20.000 ELEVON = -40000
LREF = 414.1000 INCHES YMRP = .0000 IN. 20 BOFLAP - -11.700 SPDBRK - 55.000


BREF = 936 5800 INCHES ZMRP = 375.0000 IN. ZO 
SCALE = .0150 

RUN NO. 2t/ 0 RN/L = 2.00 GRADIENT INTERVAL - -5.00/ '5.00 

MACH BETA ALPHA CN CA CLM Cal- CYN CY CL CD LID


4.600 -6.139 20.94817 .45814 .07720 .02107 .00938 .00518 .06707 .40026 .23588 1.69679
4.500 -4.081 20 94671 .45819 .07714 .02204 .00653 .0039 .04352 .40033 .23584 1.59143


4.600 -2.032 20.94660 45800 .07763 .02310 .00307 .00315 .01950 .39999 .23623 1.69318


4.600 -.018 20.9U399 .45766 07679 .02299 .00063 -,00016 00075 .39997 .23531 1.69975


4.600 2.033 20.94034 .45519 .07715 .02282 -.00181 -.00309 -.01855 .39849 .23509 1.69513


4.X00 4.072 20.93897 .45704 .07726 .02196 -.00531 -QO375 -.04297 .39924 .23550 1.69533


4.600 	 6.130 20.93618 .45619 .07765 .02114 -.00799 -.00507 
 -.06582 .39832 .L3553 1.69117



GRADIENT - 00107 -.00020 -.00001 -.00002 -.00140 -.0010S -.01036 -.00019 -.00009 -.00012





DATE 07 DEC 76 TABULATED SOURCE DATA, LA7IA/B tLARC UPWT 1147/1132) 	 PAGE 15



BASELINE + B! LARC UPWT 1147(LA-7I) 	 (SJCOOB) C IC MAR 76



REFERENCE DATA 	 PARAMETRIC DATA



SREF - 2690.0000 SQ.FT. XMRP u 1076.7000 IN. XO ALPHA - e0.000 ELEVON - -40.000 
LREF - 474.8000 INCHES YMRP - .0000 IN. ZO BDFLAP- -11.700 SPDBRK * 55.000 
BREF 936.6900 INCHES ZMRP - 375.0000 IN. ZO 
SCALE - .0150 

RUN NO. 21/ 0 RN/L 2.00 GRADIENT INTERVAL = -5.00/ 5.00 

MACH BETA Q(PSF) CPC2 CPBI CPB2 CPB3


4.600 -6.138 235,15820 -.04441 -.0541! -.04804 -.06500


4.600 -4.081 235.09112 -.04503 -.05473 - 04865 -.06563


4.600 -2.032 235.15820 -.04503 -.05473 -.04866 -.0553


4.600 -.018 235 02404 -.01"440 -.05410 -.04802 -.06438


4.600 2.033 235 09112 -.04440 -.05411 -.04741 -.06438


4.600 4.072 235 09112 -.04503 -.05473 -.04803 -.06500


4.600 	 6.130 235.09112 -.04565 -.05535 -.04886 -.06563



GRADIENT -.00326 .00003 .00003 .00012 .00012



BASELINE + B7 LARC UPWT 1147(LA-71) 	 CRJCO07) I8 MAR 76



REFERENCE DATA 	 PARAMETRIC DATA



SREF - 2690.0000 SO.FT. XMRP = 1076.7000 IN. XO ALPHA = 15.000 ELEVON = -40.000 
LREF = 474.6000 INCHES YMRP = .0000 IN. ZO BDFLAP = -11.700 SPDBRK = 55.000 
BREF = 936.6800 INCHES ZMRP = 375.0000 IN. ZO 
SCALE = .0150 

= 
 RUN NO. 23/ 0 RN/L = 1.00 GRADIENT INTERVAL -5.00/ 5.00 

MACH BETA ALPHA CN CA CLM CBL CYN CY CL CD L/D


2.950 -6 075 15.07042 .35333 .10558 .02689 .00854 -.00220 .09315 .31372 .19382 1.61867


2.950 -4.033 15.05747 .35104 .10566 .02928 00511 -.00033 .05709 .31150 .19328 1.61166


2.950 -2.015 15,06799 .35123 .10670 .03044 .0C261 .00082 .02610 .31141 .19434 1.60243


2.sB0 -.018 15.08810 .35151 .10685 .03081 .00066 .00018 -.00157 .31165 .19456 1.60180


2.950 1.998 15 06703 .35190 .10745 .03008 -.00125 -.00039 -.02859 .31188 .19523 1.59749


2.950 4.044 15.06S38 .35454 .10696 .02761 -.00397 .00108 -.06149 .31455 .19544 1.60943


2.950 	 5 088 15 06531 .35572 .10663 .02617 -.00696 .00246 -.09518 .31578 .19543 1.61580



GRADIENT -.00016 00038 .00017 -.00018 -.00110 .00008 - 01447 .00033 .00026 -.00046





DATE 07 DEC 76 TABULATED SOURCE DATA, LA7IA/B (LARC UPNT 1147/1132) 	 PAGE IS



BASELINE + 97 LARC UPT 1147(LA-71) 	 tSJC007t ( 18 MAR 76 1



REFERENCE DATA 	 PARAMETRIC DATA



SRE - 2(390.0000 SO.FT. XMRP a 1076.7000 IN. XO 	 ALPHA - 15.000 ELEVON - -40.000 
LREF - 474.8000 INCHES YMRP a .0000 IN. ZO BDFLAP - -11.700 SPDBRK - 55.000 
BREF = 936.6800 INCHES ZMRP 375.0000 IN. ZO 
SCALE = .0150 

RUN NO. 23/ 0 RN/L = 3.00 GRADIENT-INTERVAL * -5.00/ 5.00 

MACH BETA Q(PSF) CPC2 CPBI CPB2 CPB3


2.950 -6.075 192.92986 -.11183 -.12005 -.11774 -.13841


2.950 -4.033 193.01925 -.11338 -.12083 -.11852 -.13919


2.950 -2.015 193.05501 -.11262 -.11933 -.11777 -.13843


2.950 -.018 193.21592 -.10887 .11786 -.11629 -.13517


2.950 1.998 193.14440 -.10961 -.11784 -.11527 -.13516


2.950 4.044 193 10864 -.11188 -.11934 -.11778 -.139',4


2.950 	 6.088 193.18016 -.11342 -.12163 -.12008 -.13997



GRADIENT .01323 .00030 .00022 .00015 .00019



BASELINE + 27 LARC UPWT II47ILA-71) 	 (RJCOOD) C 18 MAR 76 1



REFERENCE DATA 	 PARAMETRIC DATA



SREF 2690.0000 SO.FT. XMRP 1076.7000 IN. XO ALPHA = 18.000 ELEVON = -40.000 
LREF - 474.8000 INCHES YMRP .0000 IN. ZO BDFLAP = -11.700 SPBRK = 55.000 
EREF = 935.6800 INCHES ZMRP 375.0000 IN. ZO 
SCALE = .0150



RUN NO. 27/ 0 RN/L = 2.01 GRADIENT INTERVAL = -5.00/ 5.00 

MACH BETA ALPHA CN CA CLM CBL CYN CY CL CD L/D

3.950 -6.144 18.52358 .41781 .08810 .0391 .00934 .00276 .07889 - .36818 .21627 1.70239


3.950 -4.099 18.52022 .41656 08888 .02490 .00621 .00253 .05017 .36676 .21659 1.69333


3.950 -2.043 18.51932 .41489 .08965 .02647 .00287 .00258 .02230 .36493 .21679 1.68335


3.950 -.017 18.51715 .41501 .08930 .02654 .00080 -.00021 .00007 .36516 .21648 1.68680


3.950 2.028 18 51549 .41495 .08924 .02627 -.00146 -.0n274 -.02234 .36513 21539 1.68737


3 950 4 089 18.51236 .41580 .08834 .02501 -.00511 -.00214 -.05163 .36624 .21579 1.69723


3.950 	 6.156 18.51184 41627 .08829 .02439 -.00793 -.00259 -.07932 .36670 .21588 !.69859



GRADIENT - 00096 -.00007 -.00007 .00000 -.00132 -.00072 - 01214 -.00004 -.00010 .00058





DATE 07 	 DEC 76 TABULATED SOURCE DATA, LA71A/8 (LARC UPWT 1147/1132) 	 PAGE 17



BASELINE + 97 LARC UPWT 1147(LA-71I) 	 (SCOO8) I IS MAR 76



Co REFERENCE DATA 	 PARAMETRIC DATA



SREF - 2690.0000 SO.FT. XMRP - 1075.7000 IN. XO ALPHA - 18.000 ELEVON = -40.000 
'- c' LREF' 474.8000 INCHES YMRP - .0000 IN. ZO BOFLAP = -11.700 SPDBRK 55.000 
o ALBREF 936.5800 INCHES ZMRP = 375.0000 IN. ZO= 	 

o SCALE - o0150



RUN NO. 27/ 0 RN/L 2.01 GRADIENT INTERVAL -5.00/ 5.00



MACH BETA OCPSF) CPC2 CPBI CPE2 CPB3


3.950 -6.144 296.93136 -10BSB5 -.07273 -.07031 -.08374


3.9B0 -4.099 296.87753 -.06695 -.07273 -.07030 -.08374


3.950 -2.043 296.76217 -.05595 -.07223 -.06881 -.08274


3.950 -.017 297.12363 -.06450 -.07127 -.06785 -.08127


3.950 2.028 297.24668 -.06451 -.07079 -.06786 -.08128


3.950 4.089 297.25437 -.06500 -.07128 -.06835 - 08227


3.950 5.156 297.19285 -.06598 -.07226 -.06934 -.08325



GRADIENT .06048 .00026 .00021 .00024 .00021



BASELINE + B7 LARC UPWT 1147(LA-71) 	 (RJCOO9) 1 18 MAR 76



REFERENCE DATA 	 PARAMETRIC DATA



SREF - 2690.0000 SO.FT. XMRP = 1075.7000 IN. XO ALPHA = 20.000 ELEVON = -40.000 
LREF = 474.8000 INCHES YMRP .0000 IN. ZO BOFLAP a -11.700 SPDBRK = 55.000 
BREF = 936.6800 INCHES ZMRP = 375.0000 IN. ZO 
SCALE = .0150 

RUN NO. 29/ 0 RN/L = 2.00 GRADIENT INTERVAL = -5.00/ 5.00 

MACH BETA ALPHA CN CA CLM CBL CYN CY CL CD L/D


4.600 -5.140 20.95469 .46381 .07773 .02208 .00904 .00546 .06559 .40534 .23846 1.69980


4.600 -4.081 20.95363 46311 .07768 .02289 .00633 .00403 .04260 .40471 .23815 1.69936


4.600 -2.032 20.95237 .46169 .07778 .02389 .00301 .00319 .01907 .40335 .23774 1.69664


4 600 -.019 20.94962 .46142 .07759 .02354 '9067 -.00001 .00016 .40317 .23743 1.69804


4.600 2.014 20.94670 .45105 .07781 .02333 -.00176 -.00305 -.01893 .40277 .23750 1.69589


4.600 4.072 20.94345 46114 .07773 .02194 -.00519 -.00382 -.04258 .40289 .23743 1.69686


4.600 	 6.131 20.-4141 .46063 07819 .02101 -.00787 -.00512 -.06569 .40226 .23766 1.69257



GRADIENT - 00128 -.00022 .0000. -.00012 -.00137 -.00108 -.01024 -.00021 -.00008 -.00028





DATE 07 	 DEC 76 
 TABULATED SOURCE DATA. LA71A/S (LARC UPWT 1147/11321 	 PAGE IS



BASELINE + B7 LARC UPWT 1147(LA-71) 	 (SJCO09) IIS MAR 75



REFERENCE DATA 
 PARAMETRIC DATA



SREF - 2690.0000 SQ.FT. XMRP * 1076.7000 IN. XO 	 ALPHA 
 - 20.000 ELEVON = -40.000
LREF 474.8000 INCHES YHRP - .0000 IN, ZO 
 1OFLAP - -11.700 SPDBR< 55.000


BREF - 936.6800 INCHES ZMRP - 375.0000 IN. ZO 
SCALE = .0150 

RUN NO. 29/ 0 RN/L = 2.00 GRADIENT INTERVAL = -5.00/ 5.00 

MACH BETA CCPSF) CPC2 CPBI CPR2 CP83

4'600 -6.140 235 22454 -.04331 -.05181 -.04755 -.06513


4,600 -4.081 235.35870 -.04394 -.05244 -.04756 -.06576


4.600 -2.032 235.35870 
 -.04394 -.05306 -.04819 -.06576


4.600 -.019 235.35870 -.04332 -.05244 -.04694 -.06451


'.B00 2.014 235.22454 - 04331 -.05181 -.04693 -.06451


4.600 4.072 235.29162 -.04394 -.05243 -.04756 -.06514

4.600 	 6.131 235.29162 -.04456 -.05305 -.04818 -.06576



GRADIENT -.01316 .00003 .00008 .00006 .00012



BASELINE + B6 LARC UPWT 11471LA-71) 	 CRJCOIO C 18 MAR 76 

REFERENCE DATA 
 PARAMETRIC DATA 
SREF = 2690.0000 SOFT. XMRP = 1076.7000 IN. XO ALPHA = 15.000 ELEVON = -40.000LREF = 474.8000 INCHES YMRP = .0000 IN. ZO BOFLAP = -11.700 SPDBRK - 55.000

8REF = 936.600 INCHES ZMRP = 375.0000 IN. ZO 
SCALE = .0150 

RUN NO. Ill/ 0 RN/L - 1.00 GRADIENT INTERVAL = -5.00/ 5.00



MACH BETA ALPHA CN CA CLM 
 CEL CYN CY CL 
 CD L/D

2.950 -6.093 15.06636 .34819 .10517 .02552 .00843 
 -.00224 .09232 .30889 .19206 1.60229
2.950 -4.050 15.06493 .34594 .10539 .02882 .00529 
 -.00062 .05700 .30666 .19168 1.59984
2.950 -2.013 15.06318 .34454 .10595 .03059 
 .00264 .00053 .02570 .30516 
 .19185 I 59068
2.950 -.016 15.06294 .34560 .10581 .03087 
 .00069 -.00011 -.00214 .30623 .19199 1.59505
2.950 2.001 15.06163 .34516 .10610 .03053 - 00- 7 
 -.00076 -.02962 .30573 .19214 1.59117
2.9-0 4.066 15.05894 .34758 .10533 .02805 
 -.00410 00057 -.06179 .30828 .19202 1.60548

2.950 6 090 15.05522 .34804 
 .10523 .02597 - 00707 .00225 -.09593 .30876 .19203 I 60791


GRADIENT - 00067 .00019 .00000 -.00008 -.00112 
 .00005 -.01447 .00019 .00005 .00059





DATE 07 	DEC 76 TABULATED SOURCE DATA, LA71A/B (LARC UPT 1147/1132) PAGE 1



BASELINE + 86 LARC UPNT I147CLA-71) 	 (SJCOIO) ( IS MAR 76 1



REFERENCE DATA 	 PARAMETRIC DATA



SREF - 2590.0000 SQ.FT. XMRP= 1076.7000 IN. XO ALPHA - 15.000 ELEVON = -40.000 
LREF - 474.8000 INCHES YMRP - .0000 IN. ZO BDFLAP = -11,700 SPDBRK - 55.000 
BREF - 936.6800 INCHES ZMRP - 375.0000 IN. ZO 
SCALE - .0150 

RUN NO. 111 0 RN/L = 1.00 GRADIENT INTERVAL u -5.00/ 5.00 

MACH BETA O(PSF) CPC2 CPBI CP2 CPB3


2.950 -6.093 192.78683 -.11702 -.07147 -.11989 -.14287


2.950 -4.050 192.84046 -.11627 -.07150 -.11914 -.14211


2.950 -2.013 192.80471 -.11474 -.06921 -.11761 -.13906


2.950 -.016 192.76895 -.11245 -.06758 -.11608 -.13577


2.950 2.001 192.91198 -.11401 -.06775 -.11612 -.13831


2.950 4.066 192.80471 -.11550 -.06997 -.11761 - 13982


2 950 6.090 192.80471 -.11702 -.07148 -.11914 -.14135



GRADIENT .00172 .00011 .00022 .00022 .0007B



BASELINE + 86 LARC UPT 1147iLA-71) 	 (RJCOII) CI18 MAR 76 


REFERENCE DATA 	 PARAMETRIC DATA 


SREF - 2690.0000 SO.FT. XMRP - 1076.7000 IN. Xu ALPHA = i8.000 ELEVON = -40.000 
LREF - 474.8000 INCHES YMRP m .0000 IN. ZO BOFLAP  -11.700 SPDBRK m 55.000 
BREF = 936.6800 INCHES ZMRP 375.0000 IN. ZO 
SCALE - .0150 

RUN NO. 13, 0 RN/L = 2.01 GRADIENT INTERVAL = -5.00/ 5.00 

MACH BETA ALPHA CN CA CLN CEL CYN CY CL CD LID 

3.950 -6.144 18.51258 .41587 .08850 .02278 .00930 .00277 .07872 .36625 .21596 1.69588 

3.950 -4.077 18.51160 .41499 .08865 .02391 .00635 .00233 .04995 .36537 .21582 1.69291 

3.950 -2.043 18.50959 .41290 .08940 .02544 .00302 .00255 02196 .36316 .21586 1.68240 

3.950 -.014 18.50870 .41324 .08919 02595 .00083 -.00045 -.00048 .36355 .21576 I 68500 

3.950 2.049 18.50841 .41389 .08915 02591 -.00149 -.00286 - 02321 .36418 .21593 2 68657 

3.950 4.094 18.50599 .41531 .08805 .02437 -.00504 -.00255 -.05231 .36589 .21531 1.69930 

3.950 	 6.160 18.50453 .41569 .08805 .02339 -.00787 -.00F92 -.08032 .36626 .21543 I 70011 


GRADIENT - 00061 .00008 -.00007 .00007 - 00134 -.00074 - 01222 .00010 -.00005 00083 




DATE 07 DEC 76 TABULATED SOURCE DATA, LA71A/B (LARC UPWT 1147/1132) 	 PAGE 20



BASELINE + 86 LARC UPWT 1147(LA-71) 	 tSdCOl) t 18 MAR 76



REFERENCE DATA 	 PARAMETRIC DATA



SREF - 2690.o000 SQFT. XMRP = 1076.7000 IN. XO 	 ALPHA - 18.000 ELEVON - -40.000 
LREF = 474 8000 INCHES YMRP - .0000 IN. ZO 	 BDFLAP -11.700 SPDBRK - 55.000 
BREF - 936.6800 INCHES ZMRP u 375.0000 .IN.ZO 
SCALE - .0150



RUN NO. 13/ 0 RN/L = 2.01 GRADIENT INTERVAL u -5.00/ 5.00 

MACH BETA 0(PSF) CPC2 CPBI CP2 CP83


3.950 -6.144 296.50837 -.06833 -.03818 -.06922 -.08416


3.950 -4.077 295.56990 -.06883 -.03918 -.06972 -.08466


3.950 -2.043 296.53913 -.06784 -.03868 -.06873 -.08367


3.950 -.014 296 55452 - 06735 - 03770 -.06823 -.08268


3.950 2.049 296 53913 -.06735 -.03770 -.06823 -.08268


3.950 4.094 295 56990 -.06834 - 03620 - 06873 -.08367


3.950 6.160 296 56990 -.06933 -.03918 -.06972 -.08466



GRADIENT .00000 .00007 00014 .00012 .00014



BASELINE + B6 LARC UPWT 1147(LA-71) 	 (RJC012) I18 MAR 76 1



REFERENCE DATA 	 PARAMETRIC DATA



SREF 2690.0000 SO.T. XMRP = 1076.7000 IN. XO ALPHA = 20.000 ELEYON - -40.000 
LREF = 474.8000 INCHES YMRP = .0000 IN ZO BOFLAP = -11.700 SPDBRK = 55.000 
BREF 936.6800 INCHES ZMRP = 375.0000 IN. ZO


SCALE - .0150



RUN NO. 15/ 0 RN/L = 2.00 GRADIENT INTERVAL = -5.00/ 5.00 

MACH BETA ALPHA CN CA CLM CBL CYN CY CL CD LID


4.600 -6.121 20.95370 .46168 .07712 .02089 .00928 .00533 .06680 .40357 .23712 1.70197


4.600 -4.081 20.95279 .46003 .07671 .02235 .00654 .00392 .04279 .40218 .23615 1.70311


4.600 -2.031 20.9513 .45966 .07680 02346 .00303 00302 .01867 .40177 .23617 1.70123


4.600 -.018 20.94821 .45940 .07571 02269 .00056 -.00008 -.00055 .40161 .23589 1.70256


4.600 2.016 20.94695 .45949 .07737 .02234 -.01174 -.00325 -.01926 .40146 .23652 1.69733


4.600 4 075 20.94458 - .45847 07691 02169 -.00508 -.00415 -.04347 .40068 .23571 1.69987


4.600 	 6.135 20.94129 .45791 .07708 .02061 -.00780 -.00552 - 06646 .40011 .23565 1.69790 

GRADIENT -..3105 -.00016 .00004 -.00012 - 00138 -.00110 - 01034 -.0001 -.00003 - 00051 



DATE 07 	 DEC 76 TABULATED SOURCE DATA, LA7IA/S iLARC UPT 114./11321 	 PAGE 21



BASELINE + 86 LARC UPHT 1147(LA-7l1 	 (SJCOIE) 1 18 MAR 76



REFERENCE DATA 	 PARAMETRIC DATA


00 ALPHA = 20.000 ELEVON - -40.000SREF = 2690.0000 SO.FT. XMRP = 1076.7000 IN. XO 
 

LREF - 474.8000 INCHES YMRP .0000 IN. ZO 
 BOFLAP -11.700 SPDBRK * 55.000 
BREF - 936.6800 INCHES ZMRP * 375.0000 IN. ZO 
SCALE - .0150 

RUN NO. 15/ 0 RN/L = 2.00 GRADIENT INTERVAL * -5.00/ 5.00 

MACH BETA QOPSFI CPC2 CPBI CP2 CPB3


4.600 -6.121 235.60063 - 04700 -.01024 -.04750 -.06631


4.600 -4.081 235.66771 -.04700 -.01026 -.04751 -.06693


4.600 -2.031 235.66771 -.04763 -.01088 -.04751 -.06693


4.600 -.018 235.66771 -.04700 -.01026 -.04688 -.06568


4.600 2.016 235.66771 -.04700 -.00964 - 04688 -.05568


4.600 4.076 235.73479 -.04763 -.01028 - 04689 -.06693


4.600 	 6.135 235.60063 -.04762 -.01086 - 04750 -.06693



GRADIENT .00661 -.00003 .00006 .00009 .00006



LARC UPWT 1 1132 (LATIB) BASELINE BI 	 CRJROOI) 1 26 FES 76



REFERENCE DATA 	 PARAMETRIC DATA



SREF = 2690.0000 SOFT. XMRP 1076.7000 IN. XO BETA = .000 ELEVON = -15.000 
LREF = 474.8000 INCHES YMRP .0000 IN. YO BOFLAP = -11.700 SPCBRK = 55.000 
BREF = 936.6800 INCHES ZMRP 375.0000 IN. ZO RUDDER = .000 
SCALE = 0150 

RUN NO. 2/ 0 RN/L = 1.51 GRADIENT INTERVAL - -5.00/ 5.00 

MACH ALPHA CN CA CLM CL CD L/D CBL CYN CY BETA


1.500 -3.092 -.27941 .18922 .14075 -.25880 .20402 -1.31752 .00019 .00041 .00073 -.02553


1.500 -2.098 -.22786 .18769 .13032 - 22083 .19591 -1.12724 .00010 .00016 .00164 -.02419


1.500 -1.047 -.17395 .18578 .12014 -.17053 .18892 -.90263 -.00001 .00029 .00033 -.O:336


1.500 .034 -.11616 .18364 .10910 -.11826 .18357 -.64424 .00010 .00039 .00111 -.02583


1.500 1.083 -.06743 .18155 .09989 -.07085 180'4 -.39310 .00008 .00032 .00127 - 02519


1.500 2.163 - 01117 .17919 .08993 -.01792 .l7&o4 -.10033 .00016 .00035 00030 - 02393


1.500 4.282 .09259 .17350 .07222 .07937 .17993 .44114 .00020 .00018 .00240 -.02556


1 500 6.412 .19368 .16746 .05718 .17376 .18806 .92396 00069 .00023 .00257 - 02641


1 500 8.559 .29747 .16215 .04174 .27003 20462 1.31968 00076 .00054 .00119 -.02766


1.500 20 686 .39762 .15770 .02811 .36148 22870 1.58060 00080 .00013 .00469 -.02885


1.500 	 12.835 .49599 .15251 .01641 .44972 25888 1.73716 .00079 .00032 .00396 -.02989



GRADIENT .05047 -.00211 -.00931 04725 -.00332 .24037 .00001 -.00001 .00012 -.00005
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LARC UPWT 1 1132 (LA7IB) BASELINE 91 	 (RJROO1) C 26 FEB 76 1



REFERENCE DATA 	 PARAMETRIC DATA



SREF a 2690.0000 SO.FT. XMRP 1075,7000 IN. XO BETA - .000 ELEVON - -15.000 
LREF 4474.8000 INCHES 
 YMRP - .0000 IN. YO BDFLAP= -11.700 SPDRRK = 55.000 
BREF 936.6800 INCHES ZMRP - 375.0000 IN. ZO RUDDER = .000

SCALE a .0150


RUN NO. 4/ 0 RN/L = 1.50 GRADIENT INTERVAL = -5.00/ 5.00 

MACH ALPHA CN CA CLM CL CD LID CEL CYN CY BETA


2.000 -2.393 -.19432 .16294 .07909 -.18734 .17091 -1.09612 -.00016 .00092 -.00126 -.00940


2.000 -1.409 -.15539 .1t113 .07431 -.15132 .16490 -.91802 .00010 .00085 -.00021 -.01030


2.000 -.310 -.10744 .15906 .06828 -.10657 .15964 -.66761 - 00004 .00086 -.00118 -.00864


2.000 .714 -.06622 .15672 .06269 -.06817 .15588 -.43732 00016 .00065 .00028 -.00859


2.000 1.758 -.02505 .15483 .05701 -.02982 .15398 -.193C3 .00001 .00062 -.00002 - 00765


2.000 2.825 .01753 .t5277 .05167 .00997 .15345 .06499 .00007 .00069 -.00018 -.00822


2.000 4.963 .10374 .14705 .04010 .090S3 .15547 .52291 .00027 .00070 .00042 -.00931


2.000 7.079 .1S367 .14196 .03050 .16476 .16351 1.00774 .00051 00056 .00011 -.00708


2 000 9.209 .26494 .13669 .02382 .23965 .17733 1 35141 .00054 .00061 .00049 - 00825


2.000 11.322 .34217 .13159 .02123 .30968 .19621 1.57829 .00081 .00035 .00090 -.00584


2.000 13.457 .41995 .12662 .02091 37895 .22087 I 71571 .00101 .00008 .00107 - 00287


2.000 17.745 .58546 .11992 01647 .52106 .29264 1.78052 .00100 -.00027 .00265 -.00141


2.000 22.015 .75543 .10737 .00709 66010 .38272 1.72478 .00093 - 00030 .00343 -.00222


2.000 24.163 .84361 .10046 .00361 .72858 .43698 1.66728 00115 -.00045 .00383 -.00110


2.000 	 26.333 .93544 .09291 .00030 .79716 .49821 1.60004 .00156 -.00150 .00352 -.00591



GRADIENT .04052 -.00212 -.00532 .03780 -.00213 .23006 .00004 -.00003 .00019 .00014



RUN NO. 7/ 0 RN/L = 1.50 GRADIENT INTERVAL = -5.00/ 5.00 

MACH ALPHA CN CA CLM CL CD L/D CBL CYN CY BETA


2.500 -2.216 -.14851 .14213 .04289 -.14290 .14777 -.96707 -.00006 00073 .00176 -.03028


2.500 -1.252 -.11775 .14037 .04006 -.11465 .14290 -.80230 .00014 .00096 -.00024 -.02951


2.500 -.181 -.08073 .13773 .03682 -.08029 .13798 -.58192 .00035 .00072 .00213 -.03053


2.500 .825 -.04674 .13537 .03383 -.04869 .13468 -.36149 .00048 .00090 .00185 -.03203


2.500 1.871 -.01885 .13390 .03137 - 02321 .13A21 -.17423 .00028 .00076 .00050 -.02828


2.500 2.960 .02328 .13122 .02825 .02647 13224 .12455 .00044 .00105 .00104 -.03231


2.500 5.014 .07'59 .12693 .02386 .06620 .13323 .49689 .00045 .00098 .00212 -.03323


2.500 7.117 .14418 .12215 .02028 .12794 .13907 .91992 00037 .00084 .00013 -.02848


2.500 9.235 .21422 11570 .01793 .19272 .14956 1.28855 .00072 .00076 .00189 -.03038


2.500 11 347 .28237 .11217 .01634 .25478 .16553 1.53916 .00049 .00049 .00142 -.02666


2.500 13.480 .35522 .10778 .01473 .32037 .18750 1.70865 .00042 .00028 .00128 -.0a413


2.500. 17.689 .50274 .10250 .01000 44783 25041 I 78839 ".00093 .00039 .00334 -.02854


2.500 21.915 .65553 .09224 00314 57373 .33024 1 73733 .00105 -.00003 .00250 -.02246


2.500 24.042 .73719 .08652 -.00090 .63799 .37935 1.68178 .00124 .00006 .00356 -.02514


2.500 26 191 .82702 .08043 -.00445 .70651 .43719 1.61627 .00128 -.00008 .00373 -.02376


2 500 30 449 .98889 .06920 - 00851 .817u3 .56080 1.45761 .00174 -.00040 .00438 -.02121



GRADIENT .03282 -.00211 -.00282 .03042 -.00302 .20878 .00008 00003 - 00004 -.00022
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LARC UPWT I 1132 (LA718) BASELINE BI (AJROOL) C 26 FEB 76 

REFERENCE DATA PARAMETRIC DATA 

SREF 
LREF 
BREF = 

2690.0000 SOFT. 
474.8000 INCHES 
936.6800 INCHES 

XMRP 
YMRP 
ZMRP 

-
-
= 

1076.7000 IN. XO 
.0000 IN. YO 

375.0000 IN. ZO 

BETA -
BDFLAP = 
RUDDER = 

.000 
-11.700 

.000 

ELEVON 
SPDBRK 

= 
= 

-15.000 
55.000 

SCALE = .0150 

RUN NO. 2/ 0 RN/L : 1.51 GRADIENT INTERVAL -5.00/ 5.00 

MACH ALPHA Q(PSFJ RN/L CPCI CPC2 CPal CPB2 CP83 
1.500 -3.092 358.88764 1.50624 -.25880 -.25761 -.28235 -.27948 -.26741 
1.500 -2 098 358.88764 1.50624 -.26002 -.25884 -.28481 - 28030 -.26741 
1.500 
1.500 
1.500 

-1.047 
034 

1.083 

358.88764 
358.97344 
359.23086 

1.60524 
1.50850 
1.50768 

-.26043 
-.25175 
-.26202 

-.25966 
25057 

-.26084 

-.28727 
-.28899 
-.29006 

- 28522 
-.29063 
-.29129 

-.25864 
-.27037 
-.27105 

1.500 2.163 359.31667 1.50804 -.26129 -.26011 -.28650 -.29014 -.27154 
1.500 4.282 359.31667 1.50804 -.26088 -.25052 -.28154 -.28400 -.25908 
1.500 6.412 359.27377 1 50765 -.26288 -.26253 - 27454 -.27208 -.26001 
1.500 8.559 359.44538 1.50858 -.26837 -.26763 -.27921 - 27594 -.25691 
1.500 10.686 359.74570 1.50985 -.28010 -.27858 -.29178 -.28728 -.26829 
1.500 12.835 359 96022 1 51075 -.29377 -.29271 -.31119 - 30220 - 28325 

GRADIENT .07427 .00031 -.00028 -.00036 -.00008 -.00101 -.00042 

RUN NO. 4/ 0 RN/L = 1.50 GRADIENI INTERVAL = -5 00/ 5.00 

MACH ALPHA (PSF) RN/L CPCI CPC2 CPB CPBE CP83 
2.000 
2 000 

-2.393 
-1.409 

357.13697 
357.28011 

1.50360 
1.50420 

-.15963 
-.16218 

- 15870 
-.16084 

-.17173 
-.17181 

-.17338 
-.17222 

-.16532 
-.16581 

2.000 -.310 357.02961 1.50314 -.16780 -.16689 -.17003 -.17868 -.16857 
2.000 
2.000 

.714 
1.768 

356 92225 
355.49283 

1.50269 
1.50088 

-.16692 
-.16751 

-.16601 
-.16519 

-.17121 
-.17429 

- 18193 
- 18213 

-.16851 
-.16911 

2.000 2.826 355.02762 1.49893 -.16891 -.15801 -.17859 -.18586 -.17259 
2.000 4.953 355.02762 1.49893 -.15850 -.16760 -.17405 -.18025 -.16804 
2.000 
2.000 

7.079 
9.209 

355.84870 
355 81291 

1.49817 
1.49802 

-.17088 
- 17375 

-.16999 
-.'7328 

-.17478 
-.17725 

-.17478 
-.17725 

-.16380 
-.16419 

2 000 11.322 355.70556 1.49757 - 17617 - 17488 -.17926 -.18009 -.16704 
2.000 13.457 355.63398 1.49727 -.17696 -.17609 -.18212 - 18460 -.17322 
2.000 
2.000 
2.000 

17.745 
22.015 
24.163 

355 56241 
355.56241 
355.59820 

1.49597 
1.49697 
1.49712 

-.20294 
-.21655 
-.21946 

-.20340 
-.21625 
-.21958 

- 21312 
-.22429 
-.22678 

- 21022 
-.21932 
- 22347 

-.20096 
-.21215 
-.21341 

2.000 26.333 355.13498 I 49938 -.21925 -.21813 - 22491 -.22243 -.20907 
GRADIENT -.19215 -.00081 -.00115 -.00117 - 00070 -.00147 -.00060 
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LARC UPT I 1132 (LAlIB) BASELINE I (AJROOI) f 26 FEB 76 

REFERENCE DATA PARAMETRIC DATA , 

SREF 
LREF 
BREF 
SCALE 

* 
* 

-

2690.0000 SO.FT. 
474.6000 INCHES 
936.6800 INCHES 

.0150 

XMRP 
YMRP 
ZMRP 

-
-
n 

1076.7000 IN. XO 
.0000 IN. YO 

375.0000 IN. ZO 

BETA 
SOFLAP 
RUDDER 

-
-

.000 
-11.700 

.000 

ELEVON -
SPDBRK 

-15.000 
55.000 

RUN NO. 7/ 0 RN/L = 1.50 GRADIENT INTERVAL = -5.00/ 5.00 

MACH 
2.500 
2.500 
2.500 
2.500 
2.500 
2 500 
2.500 
2.500 
2 500 
2 500 
2.500 
2.500 
2.500 
2,500 
2.500 
2.500 

ALPHA 
-2.216 
-1.252 
-.181 
.825 

1.871 
2.960 
5.014 
7.117 
9.235 
11.347 
13,460 
17.689 
21.915 
24.042 
26.191 
30.449 

GRADIENT 

Q(PSF) 
326.16735 
326.70508 
325.75765 
325.03932 
325.52721 
326 14175 
326.24417 
326.21856 
326 03932 
326.11614 
326.16735 
326.09053 
326 06%93 
326 16735 
326 09053 
325 19296 
-.09346 

RN/L 
1.50012 
1.50259 
1.49823 
1.49953 
1.49717 
1.50000 
1.50047 
1.50035 
1.49953 
1.49988 
1.50012 
I 49976 
1.499,, 
1 50012 
1,49976 
1.50023 
-.00043 

CPCI 
-.11223 
-.11601 
-.11749 
-.11803 
-.11921 
-.12122 
-.12305 
-.12485 
-.12479 
-.12526 
-.12438 
-.13516 
-.13965 
-.14148 
-.14146 
-.13339 
-.00152 

CPC2 
-.10977 
-.11357 
-.11505 
-.:'605 
- 11723 
-.11879 
- 12109 
- 12243 
-.12237 
-.12240 
- 12242 
-.13188 
-.13730 
-.13913 
-.13911 
-.13191 
-.00157 

CPBI 
-.11757 
-.11910 
-.11969 
-.12023 
-.12187 
-.12207 
-.12436 
-.12570 
-.12610 
-.12612 
-.12524 
-.14145 
-.14696 
-.14779 
- 14461 
-.13968 
-.00086 

CPS2 
-.11802 
-.12000 
-.12104 
-.12114 
-.12232 
-.12703 
-.12977 
-.13066 
-.12790 
-.12657 
- 12569 
-.14326 
-.14731
-.14779 
-.14687 
-.13968 
-.00144 

CPB3 
- 11571 
-.11860 
-.11828 
-.11792 
-.11866 
-.12067 
-.12206 
-.12205 
-.12064 
- 12066 
-.12113 
-.13693 
-.14099 
-.14102 
-.13502 
-.13018 
-.00068 



DATE 07 DEC 76 TABULATED SOURCE DATA, LA7IA/B (LARC UPWT 1147/1132) PAGE 25 

LARC UPNT I 1132 (LATIE) BASELINE 87 (INVERTED) (RJROO2) 1 26 FEB 76 

REFERENCE DATA PARAMETRIC DATA 

4) 
SREF 
LREF 
BREF 
SCALE 

- 2690.0000 S0.FT. 
- 414.8000 INCHES 
- 936.6800 INCHES 
- .0150 

XMRP 
YMRP 
ZMRP 

-
-
-

1076.7000 IN. XO 
.0000 IN. YO 

375.0000 IN. ZO 

BETA 
BDFLAP 
RUDDER 

-
-
-

.000 
-11.700 

.000 

ELEVON -
SPDBRK = 

-15.000 
55.000 

RUN NO. 1/ 0 RN/L = 1,50 GRADIENT INTERVAL = -5.00/ 5.00 

MACH 
1.500 
1.500 
1.500 
1.500 
1.500 
1.500 
1.500 
1.500 

ALPHA 
-6.086 
-3.973 
-1.839 
-.787 
.265 

1.368 
2.427 
3.421 

GRADIENT 

CN 
-.43460 
-.32849 
-.21661 
-.16175 
-.1C702 
-.05060 
.00083 
.05124 
.05133 

CA 
.19223 
.19047 
.18745 
.18538 
.18383 
.18195 
.17992 
.17736 

-.00174 

CLM 
.17025 
.15029 
.12840 
.11713 
.10565 
.09B52 
.06784 
.07913 

-.00963 

CL 
-.41177 
-.31451 
-.21048 
-.15919 
-.10787 
-.05493 
-.00679 
.04056 
.04802 

CD 
.23722 
.21)77 
.19431 
.18759 
18334 

.18069 

.17979 

.18010 
-.00429 

L/D 
-1.73581 
-1.47813 
-1.08323 
-.84861 
-.58835 
-.30400 
-.0377P 
.2252d 
.23356 

CBL 
-.00057 
-.00058 
-.00032 
-.00038 
.00003 

-.00026 
-.00014 
.00000 
.00008 

CYN 
.00080 
.00077 
.00071 
.00055 
.00071 
.00070 
.00048 
.00051 

-.00003 

CY 
-.00332 
-.00311 
-.00232 
-.00297 
-.00103 
- 00173 
-.00049 
-.00078 
.00036 

BETA 
.01493 
.01493 
.01434 
.01739 
.01195 
.01336 
.01382 
.01401 

-.00023 

RUN NO. G/ 0 RN/L = 1.50 GRADIENT INTERVAL = -5.00/ 5.00 

MACH 
2.000 
2.000 
2.000 
2.000 
2.000 
2.000 
2.000 
2.000 

ALPHA 
-6.989 
-4.830 
-2 731 
-1.640 
-.607 
.464 

1.503 
2.533 

GRADIENT 

CN 
-.36995 
-.28461 
-.20197 
-.15B2B 
-.11627 
-.07330 
-.03034 
.01081 
.04021 

CA 
.16952 
16614 
.16294 
.16103 
.15926 
.15677 
.15468 
.15245 

-.00188 

CLM 
.09528 
.08808 
.07957 
.07455 
.06941 
.06347 
.05793 
.05214 

-.00493 

CL 
-.34658 
-.26951 
-.19397 
-.15360 
-.11459 
-.07457 
-.03439 
.00406 
.03728 

CD 
.21328 
.18951 
.17238 
.16549 
.16048 
.15617 
.15383 
.1527t 

-.00495 

L/D 
-1.62501 
-1.42265 
-1.12526 
-.92815 
-.71396 
-.47750 
-.22353 
.02658 
.19946 

CBL 
.00000 
.00007 
.00006 
.00021 
00013 
00003 
00018 
00025 
.00002 

CYN 
.00093 
.00081 
.00064 
.00065 
.00059 
.00055 
.00046 
.00045 

-.00005 

CY 
.00103 

-.00060 
-.00013 
.00020 
.00029 
.00060 
.00104 
.00141 
.00027 

BETA 
.00585 
.01012 
.01140 
.01067 
.01118 
.01108 
.01141 
.01084 
.00009 

RUN NO. 9/ 0 RN/L = 1.50 GRADIENT INTERVAL = -5.00/ 5 00 

MACH 
2.500 
2.500 
2.500 
2.500 
2.500 
2.500 
2.500 
2.500 

ALPHA 
-7.127 
-5.028 
-2.956 
-I 893 
-.849 
.191 

1.213 
2.199 

GRADIENT 

CN 
-.30392 
-.23352 
-.17091 
-.135e 
-.10149 
-.06968 
-.04161 
-.00762 
.03133 

CA 
15047 
.14513 
.14274 
.14116 
.13917 
.13682 
.13538 
.13362 
-.00181 

CLM 
.05298 
.04858 
.04425 
.04178 
.03851 
.03584 
.03325 
.03064 

-.00257 

CL 
-.28291 
-.21982 
-.16332 
-.13147 
-.09941 
-.07013 
-.04447 
-.01274 
.02887 

CD 
.187.1 
.16603 
.15136 
.14558 
.14066 
.13658 
.13447 
.13323 

-.00355 

LID 
-1.51278 
-1.32393 
-1.07902 
-.90307 
-.70675 
- 51349 
-.33069 
- 09556 

18883 

CBL 
-.00021 
-.00007 
-.00007 
.00016 
.00001 
.00014 
.00045 
.00063 
.00012 

CYN 
.00148 
.00152 
.00129 
.00127 
.00120 
.00122 
.00112 
.00110 

-.00004 

CY 
-.00248 
-.00299 
-.00379 
-.00360 
-.00275 
-.00428 
-.00302 
-.00397 
-.00002 

BETA 
-.01233 
-.01196 
-.00813 
-.00827 
-.00887 
-.00659 
-.00758 
-.00581 

00044 
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LARC UPWT I 1132 tLA71B) BASELINE 87 (INVERTED) (AJROO2) ( 26 FEB 76 
 

REFERENCE DATA PARAMETRIC DATA 

SREF 
LREF 
BREF 
SCALE 

-
-
= 
= 

2690.0000 SO.FT. 
474.8000 INCHES 
935.6800 INCHES 

.0150 

XMRP 
YMRP 
ZMRP 

-
= 

1076.7000 IN. XO 
.0000 IN. YO 

375.0000 IN. ZO 

BETA 
BDFLAP 
RUDDER 

-
= 
= 

.000 
-11.700 

.000 

ELEVON = 
SPDBRK * 

-15.000 
55.000 

RUN NO. 1/ 0 RN/L = 1.50 GRADIENT INTERVAL -5.00/ 5.00 

MACH 
1.500 
1.500 
1.500 
1.500 
I 500 
1.500 
1.500 
1.500 

ALPHA 
-6.086 
-3.973 
-1.839 
-.787 
.265 

1.368 
2 427 
3.421 

GP'DIENT 

Q(PSF) 
357.81505 
357.34311 
358.28699 
362 14830 
365.10864 
361.16152 
359.27377 
358.02957 

.16027 

RN/L 
1.50174 
1.49976 
1.50372 
1.51993 
1 53235 
1.51579 
1.50786 
1.50264 
.00067 

CPCI 
-.24894 
-.25459 
-.25969 
- 26167 
-.26550 
- 26593 
-.25604 
-.26721 
-.00171 

CPC2 
-.24771 
-.25380 
-.25892 
-.26130 
-.26433 
- 26517 
- 26569 
-.26606 
-.00169 

CPBI 
-.26802 
-.27783 
-.28575 
-.28704 
-.29066 
- 29097 
- 29080 
-.28837 
-.00150 

CPB2 
-.26432 
-.27495 
-.28493 
-.29313 
-.29751 
-.29708 
-.29817 
-.29659 
-.00304 

CPB3 
-.25260 
-.26323 
-.28915 
-.27223 
-.27517 
-.27655 
-.27836 
-.27876 
-.00215 

RUN NO. 6/ 0 RN/L = 1.50 GRADIENT INTERVAL = -5.00/ 5.00 

MACH 
2.000 
2.000 
2.000 
2.000 
2.000 
2.000 
2.000 
2.000 

ALPHA 
-6.969 
-4 830 
-2.731 
-1 640 
-.607 
464 

1 503 
2.533 

GRADIENT 

0(PSF) 
356.34969 
356.38548 
356.38548 
356.31390 
356.45705 
356.31390 
356.34959 
356.42126 

00060 

RN/L 
1.50028 
1 50043 
1 50043 
1 50013 
1.50073 
1.50013 
I 50028 
1 50058 
00000 

CPCI 
-.15455 
-.15663 
-.16116 
-.16483 
- 17067 
- 17060 
-.17185 
-.17313 
-.00237 

CPC2 
- 15194 
- 15403 
- 15857 
-.16226 
- 16853 
- 16887 
-.16972 
-.17100 
-.00247 

CPBI 
- 16502 
- 17329 
-.17370 
-.17325 
-.16796 
- 15871 
-.17369 
-.17857 
-.00030 

CPB2 
-.16378 
-.16999 
-.17535 
- 17532 
-.18158 
- 18584 
-.18507 
- 19064 
-.00284 

CP23 
-.15526 
-.16190 
-.16769 
-.16890 
-.17145 
-. 17221 
-.17347 
-.17598 
-.00178 

RUN NO. 9/ 0 RN/L = 1.50 GRADIENT INTERVAL = -5 00/ 5.00 

MACH 
2.500 
2.500 
2.500 
2.500 
2.500 
2.500 
2.500 
2.500 

ALPHA 
-7.127 
-5.028 
-2 958 
-1.893 
-.849 
.191 

1.213 
2.199 

GRADIENT 

0(PSF)
325.68084 
325.88569 
325.86008 
325.93690 
325.65524 
325 93690 
325.88569 
325 85008 

.00350 

RN/L
1.49788 
1.49882 
1.49870 
I 49906 
1.49776 
1 49906 
1.49882 
1.49870 
.00002 

CPCI 
-.10877 
-.10840 
-.11064 
-.11472 
-.11823 
-.11968 
- 12055 
-.12236 
-.00215 

CPC2 
-.10584 
-.1.592 
-.10772 
-.11138 
-.11488 
-.11634 
-.11677 
-.11857 
- 00200 

CP81 
-.11502 
-.11690 
-.11643 
-.11872 
-.11907 
-.12007 
-.12096 
-.12230 
- 00103 

CPB2 
-.11457 
-. 11599 
-.11869 
-.12007 
-.12133 
-.12097 
-.12141 
-.12456 
-.00091 

CP83 
-.10681 
- 10960 
-.11638 
-.11957 
-.12083 
-.12047 
-.12046 
-.12135 
-.00076 



DATE 07 DEC 76 TABULATED SOURCE DATA. LA7IA/B CLARC UPWT 1147/1132) PAGE 27 

LARC UPT I 113a CLAT|B) BASELINE B1 (RJRO03) 1 26 FEB 76 I 

REFERENCE DATA PARAMETRIC DATA 

SREF 
LREF 

-
-

2690.0000 SQ.FT. 
474.8000 INCHES 

XMRP 
YMRP -

11076.7000 IN. XO 
.0000 IN. YO 

ALPHA 
BDFLAP 

-
-

10.000 
-11.700 

ELEVON -
SPDBRK -

-15.000 
55.000 

BREF - 936.6800 INCHES ZMRP 375.0000 IN. ZO RUDDER - .000 
SCALE = .0150 

RUN NO. 3/ 0 RN/L = 1.50 GRADIENT INTERVAL = -5.00/ 5.00 

MACH BETA CN CA CLM CL CD LID CBL CYN CY ALPHA 
1.500 
1.500 

-6.152 
-2.035 

.40102 

.39990 
.15657 
.15768 

.03063 
02929 

.36500 

.36367 
.22828 
.22919 

1.59895 
1.58677 

.01350 

.00505 
-.00507 
-.0011B 

.10914 

.03636 
10.69502 
10.70065 

1.500 -.024 .39778 .15779 02882 .36155 .22893 1.57932 .00050 .00018 .00179 10.70389 
1.500 2.042 .39587 .15813 02899 .35961 22890 1.57107 -.00343 .00147 -.03058 10.70304 
1.500 4.093 .39477 .15774 .02955 .35857 .22837 1.57017 -.00754 .00332 -.06877 10.71142 
1.500 6.155 .39354 .15647 03113 .35766 .22597 1.57585 -.01159 .00513 -.10423 10.72134 

GRADIENT -.00085 .00003 .COO05 - 00084 -.00012 -.00284 -.00204 .00072 -.01701 .00154 

RUN NO. 5/ 0 RN/L = 1.50 GRADIENT INTERVAL = -5.00/ 5.00 

MACH 
2.000 

BETA 
-6.178 

CN 
.34172 

CA 
.13318 

CLM 
.02289 

CL 
.30899 

CD 
.19756 

L/D 
1.56403 

CBL 
.00894 

CYN 
.00034 

CY 
.09888 

ALPHA 
11.30081 

2.000 -4.119 .34291 .13238 .02242 .31029 .19706 1.57457 .00624 .00023 .06625 11.30962 
2.000 -2.045 .34452 .13146 02145 .31204 .19648 1.58816 .00338 .00008 .03340 11.31133 
2.000 -.022 .34650 .13111 .02146 .31402 .19658 1.59740 .00090 -.00004 .00184 11.32178 
2.000 2.035 34604 .13249 .02184 .31327 .19787 1.58320 - 00177 .00014 -.02861 11.32770 
2.000 4.098 .34316 13264 .02294 .31040 .19750 1.57160 - 00471 .00023 -.06190 11.33604 
2.000 8.203 

GRADIENT 
.34401 
.00010 

.13239 

.00008 
.02320 
.00007 

.31125 

.00007 
.19746 
.00011 

1.57626 
-.00053 

-.00752 
-.00132 

-.00032 
.00000 

-.09481 
-.01552 

11.34193 
.00337 



DATE 07 DEC 76 TABULATED SOURCE DATA. LA7IA/B (LARC UPWT 1147/1132) PAGE 28



LARC UPWT 1 1132 (LA71BI BASELINE 81 (AJRO03 C 25 FEB 76 1



REFERENCE DATA PARAMETRIC DATA 

SREF -
LREF -
BREF -
SCALE -

2690.0000 SQ.FT. 
474.8000 INCHES 
936.6800 INCHES 

.0150 

XMRP 
YMRP 
ZMRP 

= 
-
-

1076.7000 IN. XC 
.0000 IN. YO 

375.0000 IN. ZO 

ALPHA -
BOFLAP = 
RUDDER -

10.000 
-11.700 

.000 

ELEVON -
SPOBRK -

-15.000 
55.000 

RUN NO. 3/ 0 RN/L = 1.50 GRADIENT INTERVAL - -5.00/ 5.00 

MACH 
1.500 
1.500 
1.500 
1.500 
1.500 
1.500 

BETA 
-6.152 
-2.035 
-.024 
2.042 
4.093 
6.155 

GRADIENT 

Q(PSFi 
358.54441
358.63021 
358.67312 
358.58731 
358.58731 
358.54441 
- 01055 

RN/L 
1.50480 
1.50516* 
1.50534 
1.50498 
I 50498 
1 50480 
-.00004 

CPCI 
.00000 
.00000 
.00000 
.00000 
.00000 
.00000 
.00000 

CPC2 
-.27809 
-.28186 
-.27986 
-.27895 
-.27813 
- 27236 
.00059 

CPBI 
--.27615 
-.27994 
-.27834 
-.27743 
-.27620 
-.27081 
.00059 

CPB2 
-.29391 
-.28907 
-.29362 
-.29888 
- 29559 
-.28571 
- 00121 

CPB3 
-.28530 
-:288620 
-.28870 
- 29149 
-.28985 
-.27955 
-.00067 

RUN NO. 5/ 0 RN/L = 1.50 GRADIENT INTERVAL = -5.00/ 5.00 

MACH 
2.000 
2.000 
2.000 
2 000 
2.000 
2.000 
2.000 

BETA 
-6.178 
-4.119 
-2.045 
-.022 
2.035 
4.098 
6.203 

GRADIENT 

Q(PSF) 
355.56241 
355.65977 
355 45506 
355.77713 
356.09919 
356.27812 
356 34969 

09062 

RN/L 
1.49697 
1.49742 
1.49652 
1.49787 
1.49923 
1.49998 
1.50028 
.00038 

CPCI 
.00000 
.00000 
.00000 
.00000 
.00000 
.00000 
.00000 
.00000 

CPCE 
-.18559 
-.18234 
-.17604 
-.17662 
- 18544 
-.18429 
-.18886 
-.00065 

CPBI 
-.18434 
-.18066 
-.17475 
-.17492 
-.18377 
-.18262 
-.18720 
-.00063 

CPB2 
-;18829 
-.18627 
- 18369 
-.17929 
-.19020 
-.18863 
- 19155 
- 00055 

CPB3 
-.19326 
-.18503 
-.18286 
-.18095 
-.18937 
-.18904 
-.19238 
-.00071 



DATE 07 DEC 76 TABULATED SOURCE DATA, LA7IA/B (LARC UPWT 114711132) PAGE 29 

LARO UPWT 1 1132 (LA7I1B BASELINE B, CRJROO4) C 26 FEB 76 

REFERENCE DATA PARAMETRIC DATA 

LREF = 
BREF = 
SCALE = 

20.REF690.0000 SO.FT. 
474.6000 INCHES 
936.6800 INCHES 

.0150 

XMRP 
YMRP 
ZMRP 

-
= 
-

1076.7000 IN. XO 
.0000 IN. YO 

375.0000 IN. ZO 

ALPHA -
BDFLAP -
RUDDER 

22.00 
-11.700 

.000 

ELEVON -
SPDBRK 

-15.000 
55.000 

RUN NO. S/ 0 RN/L = 1.50 GRADIENT INTERVAL -5.00/ 5.00 

MACH 
-.500 
2.500 
2.500 
2.500 
2.500 
2.500 
2.500 

BETA 
-6.184 
-4.137 
-2.048 
-.027 
2.051 
4.106 
6.156 

GRADIENT 

CN 
.36109 
.35436 
.35805 
35467 
35720 
.35474 
.36057 

-.00000 

CA 
.10799 
.10975 
.10897 
.10786 
.10798 
.11002 
.10807 

-.00002 

CLM 
.00993 
.01314 
.01453 
.01470 
.01419 
.01367 
.01047 
.00004 

CL 
.32606 
.31911 
.32282 
.31978 
.32220 
.31932 
.32544 

-.00001 

CD 
.1e902 
.18918 
.18936 
.18752 
.18824 
.18969 
.18914 

-.00000 

L/D 
1.72501 
1.68684 
1.70476 
1 70532 
1.71164 
1.68340 
1.72063 
.00000 

CBL 
.01048 
.00647 
.00360 
.00062 

-.00227 
-.00487 
-.00823 
-.00139 

CYN 
.00002 
.00166 
.00098 
.00047 

-.00006 
-.0U059 
.00016 

-.00027 

CY 
.09677 
06196 

.03245 

.00166 
-.02758 
-.05487 
-.08962 
-.01427 

ALPHA 
13.45062 
13.45173 
13 46866 
13.47236 
13.47498 
13.48106 
13.47991 

.00316 

LARC UPWT 1 1132 (LA7IB) BASELINE SI 	 (AJROO4I 26 FEB 76 3



REFERENCE DATA 	 'A 'ETRIC DATA



SREF 2690.0000 SQ.FT. XHRP = 1076.7000 IN. XO ALPHA = 1'.. 0 ELEVON = -15.000 
LPEF = 474.8000 INCHES YMRP = .O00 IN. YO BDFLAP = -11.700 SPDBRK = 55.000 
BREF = 936.6800 INCHES ZMRP = 375.0000 IN. ZO RUDDER = .000 
SCALE = .0150 

RUN NO. 8/ 0 RN/L = 1.50 GRADIENT INTERVAL = -5.00/ 5.00 

MACH BETA O(PSF) RN'L CPCI C.C2 CPEI CPB2 CP83


2.500 -6.184 326 24417 1.50047 .00000 -.14105 - 13689 -.14195 - 14240


2.500 -4 137 326 24417 1.50047 .00000 -.13925 -.13644 -.14014 -.13969


2.500 -2.048 326 24417 1.50047 .00000 -.13295 -.13102 - 13428 -.13518


2.500 -.027 326 60265 1.50212 .00000 -.12517 -.12345 -.12718 -.12763


2.500 2.051 326 29538 1.50070 .00000 -.12667 -.1211 - 12753 - 12753


2.500 4.106 326 26978 1.50059 .00000 -.13836 -.13464 -.13925 -.13970


2.500 	 6.156 326 09053 1.49976 .00000 -.14101 -.13775 -.14055 -.14055



GRADIENT 00484 .00002 .00000 .00039 .00052 .00041 .00037





DATE 07 DEC 76 TABULATED SOURCE DATA, LA7IA/B (LARC UPWT 1147/1132) PAGE 30



LARC UPWT I 1132 'LA718) BASELINE 87 CRJROOS) 26 FEB '76 

REFERENCE DATA PARAMETRIC DATA 

SREF = 2690.0000 SG.FT. XMRP - 1076.7000 IN. XO BETA - .000 ELEVON - -15.000 
LREF - 474.8000 INCHES YMRP = .0000 IN. YO BDFLAP = -11.700 SPDBRK u 55.000 
BREF - 936.6800 INCHES ZMRP - 375.0000 IN. ZO RUDDER = .000 
SCALE - .0150 

RUN NO. 101 0 RN/L = 1.49 GRADIENT. INTERVAL 75.00/ 5.00 

MACH ALPHA CN CA CLM CL CD L/D C1L CYN CY BETA 
1.500 -3.120 -.28098 .18960 .14134 -.27024 .2046 -1.32075 .00024 .00000 .00046 -.00115 
1.500 -2.110 -.22787 .18800 .13105 -.22079 .19627 -1.12498 .00001 .00018 .00020 -.00282 
1.500 -1.041 -.17378 .18614 .12056 -.17037 .18925 -.90018 -.00020 -.00020 .00256 -.00238 
1.500 .031 -.11848 .18389 .10991 -.11858 18383 -.64502 -.00028 -.00001 .00072 - 00144 
1.500 1.076 -.06497 .18159 .10022 - 06837 .18034 -.37913 -.00039 -.00023 .00243 - 00174 
1.500 2.160 -.01177 .17922 .09059 -.01851 .17865 -.10363 -.00025 -.00019 .00161 -.00071 
1.500 4.307 .09455 .17340 .07284 .08126 .18001 .45142 .00008 -.00019 .00363 - 00419 
1.500 6.420 .19955 .16743 .05723 .17965 .18873 .95191 .00023 -.00002 .00178 -.00292 
1.500 8.561 .29990 .16262 .04269 27236 .20545 1.32567 .00030 -.00017 .00142 -.00048 
1.500 10.692 .39609 .15793 .02933 35991 .22858 1 57390 .00044 -.00048 .00448 -.00215 
1.500 12.825 .49804 .15270 .01721 .45172 .25944 1 74112 00100 .00002 .00164 -.00316 

GRADIENT .05057 -.00217 -.00926 .04734 -.00738 24041 - 00003 -.00004 .00038 -.00017 

RUN NO. 12/ 0 RN/L = 1.50 GRADIENT INTERVAL = -5.00/ 5 00 

MACH ALPHA CN CA CLM CL CD L/D CBL CYN CY BETA 
2.000 -2.377 -.19119 .16109 .08083 -.18434 .1688B -1.09158 -.00019 .00015 .00231 -.00618 
2.000 -1.399 -.15161 .15928 .07574 - 14767 .16294 -.90629 - 00010 .00009 .00195 -.00484 
2.000 -.325 -.10906 .15725 .06984 -.10817 .15787 - 68519 -.00017 00018 00162 -.00527 
2 000 .740 -.06512 A5523 .06416 -.05712 .15437 -.43476 - 00020 .00004 .00158 -.00350 
2.000 1.797 -.02295 .15306 .05851 -.02774 .15227 -.18218 -.00021 .00024 .00174 -.00614 
2.000 2.836 .01690 .15113 05297 .00940 .15178 .06191 .00013 .00005 .00140 - 00321 
2 000 4.959 .10248 .14596 04100 .08945 15429 .57978 .00025 .00003 .00170 -.00347 
2.000 7.060 .18125 .14140 03178 .16250 .16261 99932 .00027 .00003 .00232 -.00447 
2.000 9.184 .26078 .13655 02519 .23552 17652 1.33483 .00057 -.00010 .00161 -.00169 
2.000 11.318 .34034 .13177 02165 30786 19600 1 57070 00064 -.00030 .00239 -.00061 
2.000 13.462 41949 .12670 .02135 37846 .22088 1.71346 .00086 -.00061 00164 .00447 
2.000 17.733 .58329 .12058 .01691 .518 2 .29260 1.77311 .00086 -.00066 .00287 .00299 
2.000 22.016 75404 .10853 .00786 .65837 .38327 1.71776 00105 -.00069 .00253 .00397 
2.000 24.175 .84571 .10121 .00421 .73008 43869 1.66425 .00124' -.00106 .00306 .00744 
2.000 26.335 .93377 .09381 .0.128 .79525 49831 1 59591 .00151 -.00125 .00128 .01297 

GRADIENT .03996 -.00203 -.00541 .03726 - 00203 22925 .00005 -.00001 "-.'00008 .00032 



DATE 07 DEC 76 TABULATED SOURCE DATA. LA7IA/B (LARC UPT 1147/1132) PAGE 31 

LARC UPWT I 1132 CLA7IB) BASELINE B7 CRJROOB) 26 FEB 76 1 

REFERENCE DATA PARAMETRIC DATA 

SREF - 2690.0000 SO.FT. XMRP - 1076.7000 IN. XO BETA - .000 ELEVON - -15.000 
LREF 
BREF 

- 474.8000 INCHES 
935.6800 INCHES 

YMRP 
ZMRP 

.0000 IN. YO 
375.0000 IN. ZO 

BDFLAP = 
RUDDER = 

-11.700 
.000 

SPO1RK - 55.000 

SCALE = .0150 

RUN NO. 14/ 0 RN/L = 1.50 GRADIENT INTERVAL - -5.00/ 5.00 

MACH 
2.500 

ALPHA 
-2.214 

CN 
-.14636 

CA 
.14258 

CLM 
.04299 

CL 
-.14074 

CD 
.14812 

L/D 
-.95018 

CBL 
.00018 

CYN 
.00030 

CY 
.00410 

BETA 
-.01016 

2.500 
2.500 
2.500 

-1.246 
-.191 
.836 

-.11601 
-.07837 
-.04838 

.14089 

.13836 

.13643 

.04047 
,03686 
.03367 

-.11292 
-.07791 
-.05036 

.14338 

.13862 

.13571 

-.78757 
-.56201 
-.37109 

-.00007 
.00029 
.00036 

.00013 

.00028 

.00012 

.00074 

.00109 

.00116 

-.00294 
-.00508 
-.00342 

2.500 
2.500 
2.500 

1.902 
2.959 
5.031 

-.01436 
.02135 
.08501 

.13445 

.13217 

.12782 

.03070 

.02802 

.02284 

-.01882 
.01450 
.07347 

.13390 

.13309 

.13479 

-.14052 
.10894 
.54508 

.00054 

.00030 

.00093 

.00018 

.00032 

.00031 

.00271 

.00138 

.00230 

-.00652 
-.00594 
-.00719 

2.500 
2.500 

7.122 
9.251 

.14782 

.21930 
.12296 
.11760 

.01989 

.01871 
.13144 
.19755 

.14034 

.15133 
.93657 

1.30544 
.00058 
.00062 

.00011 
-.00006 

.00337 

.00183 
-.00671 
-.00232 

2.500 11.351 .28622 11308 .0.800 .25836 .16721 1.54519 00074 -.00007 .00129 -.00126 
2.500 13.482 .35990 .10900 .01680 .32457 .18990 1.70914 .00112 -.00014 .00159 -.00114 
2.500 17.703 .50666 .10358 .01277 .45118 .25274 1.78513 .00133 .00026 .00360 -.00855 
2.500 
2.500 

21 942 
24.056 

.66736 

.74296 
09259 
08739 

.00635 

.00272 
.58442 
.64280 

.33526 

.38266 
1.74318 
I 67984 

00110 
00099 

-.00016 
-.00016 

.00201 

.30247 
-.00132 
-.00199 

2.500 26 221 .83610 .08106 .00051 .71426 .44213 1.61548 .00146 -.00088 .00293 .00510 
2.500 30.478 1.C0054 .07012 -.00222 .82672 .56791 1.45573 00135 -.00120 .002F9 .00972 

GRADIENT .03230 -.00202 -.00295 .02989 -.00292 .20454 .00008 .00000 -.00020 .00031 



DATE 07 DEC 76 TABULATED SOURCE DATA, LA7IAIB (LARC UPWT 1147/1132) PAGE 32



LARC UPWT 1 1132 (LA7IE) BASELINE 87 (AJRO05) C 26 FEB 76



REFERENCE DATA 
 PARAMETRIC DATA



SREF 2890.0000 SQ.FT. XMRP - 1076.7000 IN. XO 
 BETA - .000 ELEVON = -15.000

LREF = 474.8000 INCHES YMRP .0000 IN. YO BDFLAP - -11.700 SPOBRK = 55.000


BREF = 936.6800 INCHES ZMRP 375.0000 IN. ZO RUDDER = .000


SCALE - .0150



RUN NO. 10/ 0 RN/L - 1.49 GRADIENT INTERVAL -5.00/ 5.00 

MACH ALPHA 0(PSF) RN/L CPCI CPC2 "CPBI CPB2 CPB3


1.500 -3.120 356.22762 1.49508 -.26353 -.26065 -.28312 -.27981 -.27632

1.500 -2.110 356.65665 1.49688 
 -.26521 -.26194 -.28560 -.28106 -.27717


1.500 -1.041 357.12859 1.49886 - 26529 -.25202 -.28771 -.28442 -.27764


1.500 .031 356 95698 1.49814 -.26511 -.26225 -.28919 -.28960 -.28036


1.500 1.076 357 34311 1.49976 -.26551 -.262a4 -.28915 -.28998 -.28239


1.500 2.160 357 55763 1.50066 - 26491 -.26164 - 28772 -.29142 -.28384

1.500 4.307 356 99988 1.49832 -.26392 -.26106 -.28058 -.28553 -.27916


1.500 6.428 357.30021 1.49958 -.26546 -.26302 -.27470 -.27305 -.26832


1.500 e 551 357 94376 1.50228 -.27269 -.26945 -.28028 -.27740 -.26939


1.500 10.692 356 69956 I 49706 -.28336 - 27974 - 29389 -.29018 -.27928

1.500 12.825 356.18472 
 1 49490 -.29eSO -.29495 -.31199 -.30538 -.29408


GRADIENT .11655 .00049 .00000 -.00000 .00021 -.00115 -.00070



RUN NO. 12/ 0 RN/L = 1.50 GRADIENT INTERVAL = -5.00/ 5.00 

MACH ALPHA O(PSF) RN/L CPCI CPC2 CPBI CPB2 CPB3


2.000 -2.377 357 20854 1.50390 -.16595 - 16294 -.17722 -.178B7 -.17822


2 000 -1 399 356 02762 1.49893 - 16903 -.15560 -.17538 -.17786 -.17887


2.000 -.325 355 24035 1.43561 -.17233 - 16891 -.17581 -.17954 -.17806


2.000 .740 354.77514 1.49365 -.17333 -.17033 -.18013 -.18428 -.17990


2.000 1.797 354.63200 1.49305 - 17285 -.16984 -.18048 -.18587 -.18025


2.000 2.836 355.06142 1.49486 - 17390 -.17048 -.17945 -.18939 -.18295


2.000 4.969 356 31390 1.50013 -.17248 -.15948 -.17388 - 18213 -.17984

2.000 7.060 356 42126 1 50058 -.17501 -.17202 -.17723 -.17723 -.17535


2.000 9.184 356.45705 1.50073 -.17914 - 17658 -.18097 -.18179 -.17702


2.000 11.318 356.34969 1.50028 -.18115 -.17818 -.18133 -.48380 -.17779


2.000 13,462 356.20655 1 49968 -.18190 -.17894 -.18455 -.18704 -.18310


2.000 17.733 356.09919 1.49923 -.20906 -.20785 -.21776 -.21591 -.21327

2.000 22 01 355 09919 1.49923 - 22390 -.22150 -.22830 - 22499 -.22362


2.000 24.176 355 09919 1.49923 -.22637 -.22357 -.23037 -.22747 -.22444


2.000 26.335 356 06341 I 49908 -.22q71 1-.22190 -.23035 - 22705 -.22195



GRADIENT - 12125 
 -.00051 -.00084 -.00086 00002 -.00105 -.00042





DATE 07 DEC 76 TABULATED SOURCE DATA, LA7IA/B (LARC UPWT 1147/1132) 	 PAGE 33



LARC UPWT I 1132 (LA7IB) BASELINE B7 	 (AJRDOS) ( 26 FEB 76 1



REFERENCE DATA 	 PARAMETRIC DATA



SREF - 2890.0000 SC.FT. XMRP - 1076.7000 IN. XO BETA - .000 ELEVON t -15.000 
LREF = 474,8000 INCHES YMRP - .0000 IN. YO BDFLAP - -11.00 SPDBR - 55.000 
BREF - 936.6800 INCHES ZMRP - 375.0000 IN. ZO RUDDER - .000 
SCALE = .0150 

(00 
RUN NO. 14/ 0 RN/L - 1.50 GRADIENT INTERVAL - -5.00/ 5.00



MACH ALPHA Q(PSF) RN/L CPCI CPC2 CPBI CP82 CP83


2.500 -2.214 326.26978 1.50059 -.11869 -.11621 -.12312 -.12447 -.12892


2.500 -1.246 326.65386 1.50235 -.12377 -.12130 -.12549 -.12594 -.13130


2.500 -.191 326.44902 1.50141 -.12460 -.12I4 -.12678 -.12633 -.13123
2.500 .836 325.98811 1.49929 -.12580 -.12334 -.12799 -.12709 -.13245


'V- 2.500 1.902 325 73205 1.49811 -.12753 -.12507 -.12746 -.1319B -.13374


-- 2.500 2.959 326.44902 1 50141 -.12865 -.12575 -.12723 -.13489 -.13440



2.500 5.031 326.24417 I 50047 - 12993 -.12749 -.13303 -.13664 -.13479


2.500 7.122 326.39781 1.5011B -.13223 -.12980 -.13262 -.13623 -.13483



M 2 500 9.251 326.19296 1.50023 -.13172 -.12973 -.13347 -.13392 -.13342


2.500 II 351 325.88569 1.49882 -.13253 -.12964 -.13293 -.13338 - 13423


2.500 13.482 325.91129 1.49894 -.13254 -.13010 -.13248 -.13293 -.13514


2.500 17.703 326.32099 1.50082 -.15065 -.14648 -.15064 -.15289 -.15198


2.500 21.942 326.26978 1.50059 -.15514 -.15098 -.15513 -.15649 -.15648


2.500 24.056 326.09053 1.49976 -.15510 - 15185 -.15464 -.15690 - 15509


2.500 26.221 326 19296 1.50023 -.15242 - 15006 -.15106 -.15557 -.14833


2.500 	 30.478 325 96251 1.49917 -.14021 -.13916 -.14559 -.14559 -.14375



GRADIENT - 06437 -.00030 -.00171 -.00165 - 00075 -.00196 -.00099



LARC UPWT 1 1132 tLA7IB) BASELINE B7 	 (RJR006) 286 FEB '76



REFERENCE DATA 	 PARAMETRIC DATA



SREF - 2690.0000 SO.FT. XMRP = 1076.7000 IN. XO ALPHA = 10.000 ELEVON = -15.000


LREF = 474.8000 INCHES YVRP - .0000 IN. YO BOF p = -11.700 SPDBRK = 55.000


BREF = 936.6800 INCHES ZNRP = 375.0000 IN. ZO RUDDtJ- = .000


SCALE = .0150



RUN NO. 11/ 0 RN/L 1.50 GRADIENT INTERVAL = -5.00/ 5.00



MACH BETA CN CA CLM CL CO L/D CBL CYN CY ALPHA


1.500 -6.145 .40025 .15722 03148 .36409 .22880 1.59130 .01337 - 00557 .10898 10.70017


1.500 -4.103 .40509 .15784 .OSu37 36868 .23041 1.60015 .00891 -.003a2 .07338 10.71479


1.500 -2.028 .40034 .15796 .03019 .36400 .22963 1.58517 00481 - 00163 .03567 10.71359


1.500 -.018 .39736 .15792 .02924 .35116 22889 1.57786 00038 - 00022 .00087 10 69106


1.500 2 029 .39931 .15834 02946 36298 .22971 1.58015 - 00384 00101 -.03104 10.69785


1.500 4.080 39362 .15833 .03046 35740 .22863 1.56323 - 00809 .00288 -.06944 10 69553


I 500 6 143 .39457 .15662 .03192 35859 22723 1.57808 -.01229 00468 -.10520 10.71218



GRADIENT - 00117 .00007 -.00003 - 00116 - 00017 - 00386 - 00209 .00079 -.01725 -.00265
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LARC UPWT I 1132 CLA7181 BASELINE B7 	 (RJRO6) 262
 FEB 76



REFERENCE DATA 	 PARAMETRIC DATA



SREF - 2690.0000 SO.FT. XMRP - 1076 7000 IN. XO ALPHA - 10.000 ELEVON = -15.000 
LREF - 474.8000 INCHES YMRP - .0000 IN. YO BDFLAP = -11.700 SPDBRK 55.000 
BREF = 936,6800 INCHES ZMRP = 375.0000 IN. ZO RUDDER = .000 
SCALE .0150 

RUN NO. 13/ 0 RN/L = 1.50 GRADIENT INTERVAL = -5.00/ 5.00 

MACH BETA CN CA CLM CL CD L/D CBL CYN CY ALPHA


2.000 -6.195 .34110 .13298 .02373 30835 .19736 1.55234 .00909 -.00008 -.10053 11.32287


2.000 -4.135 .34124 .13231 .02311 30863 .19672 1.56890 .00616 -.00025 .06742 11.31959


2.000 -2.043 .34146 .13187 .02206 .30892 .19635 1.57334 .00326 -.00015 .03411 11.32347


2.000 -.019 .34148 .13174 .02179 .30896 .19624 I 57435 .00083 -.00022 .00180 11.32656


2.000 2.042 .34108 .13329 .02210 .30829 .19763 1.55993 -.00176 -.00033 -.02939 11.31652


2.000 4 105 .34089 .13342 .02359 30805 .19778 1 55757 -.00479 -.00032 -.06243 11.32720


2.000 	 6.205 .33937 .13335 .02418 30658 19740 1.55311 -.00766 -.00055 -.09443 11.32551



GRADIENT -.00005 .00018 .00005 -.00009 .00017 - 00175 -.00131 -.00002 -k0I572 .00040



LARC UPNT 1 1132 (LA7IB) BASELINE 87 	 (AJR0O6) 1 26 FEB 76



REFERENCE DATA 	 PARAMETRIC DATA



SREF 2690.0000 SO.FT. XMRP = 1076.7000 IN. XO ALPHA = 10.000 ELEVON = -15.000 
LREF - 474.8000 INCHES YMRP = .0000 IN YO BDFLAP = -11.700 SPDBRK = 55.000 
BREF 9368.6800 INCHES ZMRP = 375.0000 IN. ZO RUDDER = .000 
SCALE = .0150 

RUN NO. Il/ 0 RN/L 1.50 GRADIENT INTERVAL = -5.00/ 5.00 

MACH BETA O(PSF1 RN/L CPCI CPC2 CPBI CPB2 CPB3


1.500 -6.145 356.82827 1.49760 .00000 -.28349 -.27987 -.29814 -.29030


1.500 -4.103 357.08569 1.49868 .00000 -.28703 -.28343 -.29838 -.29179


1.500 -2.028 357.04279 1.49850 .00000 -.28493 -.28174 -.29134 -.28825


1.500 -.018 357.04279 I 49850 .00000 -.28370 -.28050 - 29546 -.29175


1.500 2.029 357 21440 1.49922 .OOO O -.2838' -.28026 -.30015 -.29438


1.500 4.080 357.25730 1.49940 .00000 - 28186 -.27824 - 29731 -.29154


1.500 6.143 357.21440 1.49922 00000 - 27524 -.27159 -.28573 -.28038



OGADIENT .02519 .00011 .00000 00056 .00058 -.00032 -.00024





DATE 07 	 DEC 76 TABULATED SOURCE DATA, LA71A/B (LARC UPWT 1147/1132) 	 PAGE 35



LARD UPWT I 1132 C'A71) BASELINE 87 	 (AJRO0B) ( 26 FEB 76



REFERENCE DATA 
 PARAMETRIC DATA



SREF P 2690.0000 SD.FT. XMRP 1076.7000 IN. XO 
 ALPHA - 10.000 ELEVON = -15.000
LREF = 474.8000 INCHES YMRP = .0000 IN. YO BDFLAP = -11.700 SPDBRK - 55.000 
BREF- 936.6800 INCHES ZMRP - 375.0000 IN. ZO RUDDER - .000 
SCALE - .0150 

RUN NO. 13/ 0 RN/L 1 50 GRADIENT INTERVAL = -5.00/ 5.00 

MACH BETA O(PSF) RN/L CPCI CPC2 CPBI CPB2 CPB3


2.000 -6.195 356.02762 1 49893 .00000 -.19130 -.18795 -.19150 - 19604


2.000 -4.135 356.06341 1.49908 .00000 -.18637 -.18300 - 18821 - 18738


2.000 -2.043 356.06341 1.49908 .00000 -.18101 - 17762 -.19573 -.18573


2.000 -.019 355.02782 1 49893 .00000 -.181B2 -.17802 - 18117 -.18405


2.000 2.042 356.06341 1.49908 .00000 -.18967 - 18631 -.19151 -.19234


2.000 4.105 356.06341 1.49908 .00000 -.I895- -.18631 -.19059 -.19193


2.000 	 6.205 356.20655 1.49968 .00000 -.1938b -.19011 - 19323 -.19489



GRADIENT .00001 00000 .00000 -.00074 -.00074 -.00052 -.00076



LARO UPNT 1 1132 CLA7IB) BASELINE 87 	 (RJRO07) C 26 FEB 76 I



REFERENCE DATA 
 PARAMETRIC DATA



SREF = 2690.0000 SQ.FT. XMRP = 1076.7000 IN. XO ALPHA = 12.000 ELEVON = -15.000 
LREF - 474.8000 INCHES YMRP = .0000 IN. YO EDFLAP = -11.700 SPDBRK = 55.000 
BREF = 936.6800 INCHES ZMRP = 375.0000 IN. ZO RUDDER = .000 
SCALE = .0150 

RUN NO. 15/ 0 RN/L = 1.50 GRADIENT INTERVAL = -5.00/ 5.00 

MACH BETA 
 CN CA CLM CL CD L/D CBL CYN CY ALPHA

2.500 -5.184 .36554 .10896 .01174 .33012 .19107 1 72773 .01025 .00103 - .09512 13.46360


2.500 -4.137 .36127 .11078 .01477 .32553 .19188 1 69647 .00640 .00179 .06084 13.47053


2.500 -2.047 .35472 .11033 .01673 .31925 .18994 I 68085 .00371 .00073 03367 13 47322


2.500 -.017 .35835 .10912 .01701 .32305 18954 1.70346 .00062 -.00027 .00039 13.47812


2.500 2.044 .35988 .10934 .01604 .32453 .19012 
 1.70695 -.00183 -.00099 -.02849 13.45327


2.500 4.125 .36449 .11065 .01392 .32868 .19251 1 70733 -.00512 -.00191 -.05787 13 47133


2.500 6.173 .36655 .10881 01178 .33109 19126 1.73114 -.00856 -.00099 -.09238 13 48035



GRADIENT 00055 -.00006 -.00012 .00055 00007 .00231 -.00139 - 00044 -.01453 - 00040
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LARC UPT 1 1132 (LA71B) BASELINE 87 (AJRO07) C 26 FEB 76 

REFERENCE DATA PARAMETRIC DATA 

SREF = 
LREF = 
BREF = 
SCALE = 

2690.0000 SO.FT. 
474.8000 INCHES 
936.6800 INCHES 

.0150 

XMRP 
YMRP 
ZMRP 

= 
-

1076.7000 IN. XO 
.0000 IN. YO 

375.0000 IN. ZO 

ALPHA 
BDFLAP = 
RUDDER = 

12 boo 
-11.700 

.000 

ELEVON 
SPDBRK 

-
-

-15.000 
55.000 

RUN NO. 15/ 0 RN/L = 1.50 GRADIENT INTERVAL -5.00/ 5.00 

MACH 
2.500 
2.500 
2.500 
2.500 
2.500 
2.500 
2.500 

BETA 
-6.184 
-4.137 
-2.047 
-.017 
2 044 
4.125 
6.1,3 

GRADIENT 

Q(PSF) 
326.19296 
326 24417 
326.34659 
326 21855 
326.34659 
326 39781 
326 62826 

.01497 

RN/L 
1.50023 
1 50047 
1.50094 
I 50035 
1.50094 
1 50118 
1.50224 
.00001 

CPCI 
.00000 
00000 
.00000 
,OOUOD 
.00000 
00000 
.00000 
.00000 

CPC2 
-.15017 
- 14658 
-.14031 
- 133C2, 
-.13401 
-.14752 
-.15028 
.00021 

CPBI 
-.14735 
-.14420 
-.13791 
-.13019 
-.13114 
-.14424 
-.14701 
.00032 

CPB2 
- 14880 
-.14611 
-.14027 
-.13302 
-.13441 
-.14660 
- 14711 
.00023 

CPB3 
-.14970 
-.14611 
-.14163 
-.13347 
-.13486 
-.14790 
-.14801 
.00019 


