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ABSTRACT

A 1-1/3% scale gener;i.c High Cross Renge Shubttle Orbiter wind tunnel
test'was conducted in the Douglag Aircraft Company Tow Speed Wind Tunnel
in long Beach, California from 3-11 December 1970. The test objective -
1ls to provide subsonlc aerciynamic data for a number of body shapes,
w:ing _planformé, wing airfoil sections, and vertical ta:i:l geometry %o aid
in the selection of an improved design. In addition, elevon effective-
ness and leading edge £illet effects were obtalided on cone configuration.
Tominal ‘tunnel.conditions were at a éynamic pressure of 50 lb/fte, Mach

number .18,_ and. Reynolds number of approximately 1.2 x 106 per foob.

Transition sbrips consisting of 0,0065 inch thick tape cut with
pinking shears were placed on the body ~ l-]:/2 inch aft of the hose. Simi-

lar strips were plsced om the wings and vertlcal tail surfaces at ~ 6~10%.

chord.-
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Notes:
1. Positive directions of force coefficients

moment coefficients, and angles are
indicated by arrows.

2. For clarity, -origins of wind and stability
" axes have been displaced from the center
of gravity.

Figure 1, Axis systems, showing direction and sense of force and
moment coefficients; angle of attack, and sideslip angle



SUMMARY

A 1—1/3% gcale generic High (ross Range Shuttle Orbiter wind tunnel
test was conducted in the Douglas’ Aircraft Compeny Low Speed Wind Tunnel
in Long Beach, California from 3-11 December 1970. The test objective
is to provide subsonic aerodynamic data for s number of body shapes,
wing planforms, wing‘airfoil sections, and veriicel btail geometry to aid
in the selection of an improved design. In sddition, elevon effective-
ness and leading edge fillet effects were obtained on one configuration.
Nominal tumnnel conditions were at s dynamic pressure of 50 lb/fte, Mach

number .18, and Reynolds number of approximately 1.2 x 106 per footb.

Transition strips consisting of 0.0065 inch thick tape cut with
pinking shears were placed on the body ~ 1-1/2 inch aft of the nose, Simi-
lar strips were placed on the wings and verticals taii surfaces at ~ 6-10%
chord. Detailed configuration information for the component variations
tested are given in the Conflgurabtions Investigated section. The Dataset
Collations show the run schedule Tor the various combinaéions and. para-

metric varistions tested.

The cobjectives of this test program were to obtain qualitative dats

using available equipment and low cost models. Hence, the data are not as

[\e]

ceursse 25 hormal bub fulfill the objectives of evaluations of relative

effects, These considerations and a discussion of some results are pre-



sénted in Test Conditions.

The Summary Data Plot Index (Table III) provides a synopsis of the

test results as well as a plot index.



TABLE I

SADSAC NOMENCLATURE

COEFFICIENT COEFFICIENT NAME
BODY AXIS STABILITY AXIS | WIND AXIS

Ca Total Axial Force CA - -
CaB Base Axial Force CAB - -
CAF Forebody Axial Force CAF - -
Cp Total Drag Force -- - CD CDTOTL
Cbp Bage Drag Force - CDB CDBASE
Cop Forebody Drag Force - CDF CDFORE
Cy Lift Force - CL CL
CN Normal Force cNT - -
Cy Side Force CY CY CcC
¢ Rolling Moment CBL CSsL CWL
Cm Pitching Moment CLM CLM CPM
Ca Yawing Moment CYN CLN CLN
.L/D Lift-To-Drag Force Ratio - L/D CL/CD
L/D Lift-To-Forebody Drag Force Ratio - L/DF" CL/CDF
N/A Normal-To-Axial Force Ratio N/A - -
N/A - Normal-To-~Forebody Axial Force Ratio CN/CAF - -

SUMMARY OF SADSAC NOMENCLATURE - AERODYNAMIC FORCE AND MOMENT COEFFICENTS




WINGS

CONFIGURATIONS INVESTIGATED

MODEL COMPCNENT DESCRIPTION

Basic "029" fuselage to be mated with various wings (Figure 2)
Basic "029" fuselage mated with the Wy, ving (Figure 2)

Bi, body with a 2° incidence shim in place (Figure 3)

Basic "029" fuselage with the nose ramp increased 4° (Figure 3)
Basic "OUS5" fuselage (Figure 4)

B3, body with & 4° incidence shim in place (Figure 5)

B3, body with the body flap removed (Figure 5)

By body with the boattail removed (Figure 6)

Basie "029" wing (Figure 7)

Test "baseline” wing with replaceable strakes and elevons.
Mated with Bjy (Figure 8)

Test "baseline” wing without replaceable strakes and elevons.
Made from Ws

Wy wing plenform and section with wing tip extensions to &

true "delta” (Figure 9)

Wy wing planform and section with 5° of twist (washout) (Figure 9)
Alternate planform wing, 20° treiling edge sweep instead of 0°
(Figure 10)

W), wing planforn with a MAXX series sirfoil. Made from Wy, and
has O° strake (Figure 10)

Basic "O4S" wing with a 00XX-6h airfoil section. Mated with

B3 (Figure 11)

W9A moved 1.2 inches (model scale) foreward (Figure 11)

8



CONFIGURATTIONS TNVESTIGATED (Continued)

MODEL COMPONENT DESCRIPLION

VERTICAL TATLS

V.

3 - 0ld "W ICR V.T." tested on the "h% HOR" MCAIR LSWT test

(Figure 12).
Vy - M3C "optimum" V.T. geometry (Figures 12 and 13).
Vg = Vy V.T. with the tip cut off to approximate the "050" V.T.

geometry (Figure 13).

STRAKES (L.E. FILIETS) - Figure 8

8Ty - Agg = 6°
ac

1

ST2 - ASt
8Ty - Agy = 10°

STy, = Agy = O° or no L.E. fillet

il

ENGINE PODS - PFigure 6
P; - Simulsted "all engines running” cese. All k pods have the
"teardrop" shape.
~ Simulated "one engine out" case. One "teardrop" shape cut to

actual engine pod shape.

COMBINATIONS TESTED

By, LA BgWy STV B2
Bl AW3 BlBWLI-ASTg B2W6V ]4_
By, W5V ByW , ST3Vy, B39,
By W Bp¥,, STV Py B3,¥9,Vs



CONFIGURATIONS INVESTIGATED (Continued)

MODEL COMPONENT DESCRIPTION

~ COMBINATIONS TESTED

BIAWLPEVLP B lBWL‘_ASTg\TLl_PE
By, VgV, 33.3 B3o%9, V5

10

B3,HopVs
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TEST FACTLITY DESCRIPTION

The Douglas Low Speed Wihd Turnel is & clogéd circuit, single return,
tmospherie tﬁnﬁel with & test section 38 inches high; 5% inches wide, and
120 inches long. It is capable of a maxifium "cbﬁ’ci-nuous v;alocity of 195 mph

{90 psf). For model sizes similar to the 1-1/3% scale HCR orbiter, the
tunnel is operated ‘at a dynemic :pr“éssure of 50 psf whieéh yields & Mach
6

number of 0.18 and a Reynolds number of l.2 x »1{5 per foot.

The tunnel fan motor is rated at 100 hp and the tunnel is uncooled.
For the. data acquisition system available at the time of this test, pressure

data are availsble only on manomete® boa¥ds.
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TEST CONDITTONS

Table IT presents a summary of the funnel conditions existing during
the test. The data accuracy is ngt specified in Table I; however, the
cverall accuracyiis considered to be less than normal. This is due to
the coarse tolerances on the models end the placement of the model qulte
far forward in the test section, 'tc; enable usage of existing sting asnd

balance hardware.

This test program was designed to be a paramebtric experiment, and

Tor expefiency and economy, the models were built with coarse tolerances
specified. The data were measured using existing sting and balance hard-~
ware with the result of placing the model guite far forward in the test
sectlon. Tor these reasons the ovérall data accuracy is undefinable bub
less than normal. The user should therefore bear 'th:i.s'. in mind when evaluat-
ing the guantitative resulis. The data are, on the other hand, an excel-
lent dindication of the effects achieved by the seversal coﬁfiguration changes,

and, they do give valid trends with test condition variebles.

The measuraed base drag data show inordinate values which are felt to be
due to sting ef:E"ects. The s‘ting‘was not exceptionally large ( one inch dia-
rmeter ). Base pressure data from earlier tests with a 4% scale strut mounted
model have implied considerable flow over the base as indicated by a consider-

able pressure gradient. The sting effect is probably related to this flow.

19



TAPLE 11
TEST CONDITIONS
TEST ODLSWT To=s+ Ao /38

REYNOLDS NUMBER. DYNAMIC PRESSUﬁE STAGNATION TEMPERATURE
7 MACH MBER . . (pounds/sq. foot) (degrees Fahrenhelt)
0./8 1.2 x10% FF S0

BALANCE UTILIZED: O-7Sry 7ASK Maex X (DAL #5%)

) COEFFICIENT
CAPACITY: ACCURACY: "TOLERANCE «

NF 200 |(bs,
SF /00 _1bs.
AR S0, ks,

PM
Y-M e e i il
M B0 snd b,

COMMENTS:

20




DATA REDUCTION

The reference area and lengths used in this test are the individual
theoretical wing areas, spans, and mean serodynemic chords. All body
alone data, except the B3y body, is reduced sbout the W) wirng. Wing Wg is
used as the reference for the B3 aloile data. The table below gives the
~ reference values (full-scale) for the different wings:

W3 W), Ws Vg o Vo Wg W

s theogetica.l 6168 5057 5171 5057  shek 5057 5370
£

S ref

T ref = ¢ theoreticsl 971 701 687 70L 691 701 T60
in

b ref

il

b theoretieal ;oho 1230 1hld 1230 1230 1230 1138
in

Note: 1) Wy A and WL*B are sux;posedly identieal wings which
differ only through the builder's tolerance.
2) Wg, and W9B are the same wing in two different
positions. Wgp is shifted 1.20 inches (model-

gcale) foreward of the original position.

The moment reference point for all the data is 67% of the body length,
on the model lateral cenmteriine, and approximately 47% - 62% of the vehicle.
height. The table below lists the reference Ccsge Tor the different bvodies:

By By B B By By By B

Fuselage Station 1266 1266 1266 1263 1273 1273 1273 1266
(F.8. 0 at Nose) ,

Water Line 163 163 163 163 o1 - 21k 214 163
(W.L. 0 at Bottom) .

Buttline 0 0 0 0 0 0 0 0
(8.1. 0 2t Body G.)

21



The cavity effects on axial Fforce have been corrected by the use of the
average of two cavity pressure taps and four base pressure ‘taps according

to the following equation:
i

(Cy) corrected = (gy) balance + [(CP ave) base - (Cp-ave) cavity] X

cavity area " | There are no cogregﬁiens ébplied for the effects of
reference area | '

the sting on the base and cavity pressure.

22



TABLE ITT

SUMMARY DATA PLOT INDEX

“ PLOTTED
TITLE COEFFICIENTS | CONDITICHS
NUMBER TITLE . SCHEDULE VARYING PAGES
1 Teading Blge Fillet (Strake) Effect A, B Strake, Beta 1-11,
2 Full - Span Elevon Power A,B,C Elevtr, Beta 1e-2k
3 Partigl - Span Elevon Power A, C Elevtyr 25-31
b Roll Control Power 4,B,D Ailron, Beta 32-48
5 Tncidence Effect A Configuration h9-58
6 Body Wose Ramp Effect A, B Configuration, 59-69
T Wing Planform Comparison , B Coﬁ‘?iuration , T70-98
8 Wing Twist Effect , B Coﬁ%gguration, 99-109
9 Wing Airfoll Sectlon Effect A, B éo?ﬁgumtion, 110-120
10 Bost Tell Effect A, B Conbtauration,|  1e1-131
11 Comparison of Wind Tunnel Models A, B Corj?i‘;xt.gux‘ation s 132-1h2
12 Engine Pod Effect A, B COI?EEZuration, 143-153
13 Basie Configuration Buildup A, B Cor??itzura'tion, 154-186
1k Body Flap Effect A Coz??-‘ggzuration 187-191
15 Wing Position Effect A Configuration 192-196
16 Verticsl Tail Position B Copffguration, 197-208

COEFFLICIFNT SCHEDULES:

NOTE:

A: CL, CIM, L/D vs ALPHA, CL vs CD, CL vs CIM
B: CY, CYN, CBL, CYBETA, DCYNDB, DOBLDB ve ALPHA

C: DCLDE, DCIMDE vs ATPHA

D: DCYDA, DCYNDA, DCBLDA ve ALPHA

See Appendix, Page A-l, for Comprehensive Dsta Plot Index
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MODEL COMPONENT: BODY - B8,, £ Rsg

/

GENERAL DESCRIPTION: EASELNE BODY FOR THE 2 Yz 2a s R

ORRITE R GEAMLERIC IS8T

DRAWING HUMBER: 255BT00040
| : . _
DIMENSIONS : 5 FULL-SCALE MODEL SCALE
% % 1% %
Length , M. /1890 g ; Z. i ZQI 3
Max. Width ,w. ' 378 P
Max. Depth , . 3oz ] 4.03
- Fineness Ratio — ety
Area
Max. Cross-Sectional : s Sy T
Planform , =r? (eou-.— FLAP 42710 _ 484
- EXCLUDE DD ;
Wetted e —_—
.'Base A Fr > ) 242 Ol 4 4

- T

i




MODEL COMPONENT:  BODY - Bic

GENERAL DESCRIPTION:

SASE LIME  BODY i ITH A 2°

INCID Al E

SHIMN__ A pLACE

DRAWING NUMBER:

DIMENSTONS :

Length

Max. Width

Max. Depth

Fineness Ratio

Area
Max. Cross-Sectional
Planform ( &% ﬂi%ﬂ)

" Hetted

Base

FULL-SCALE

"
/850
"

378
345"

k5

MODEL SCALE

‘,fs ?o

~25.20 7

o4

"

1.60

A

74 84 P+



MODEL COMPONENT; 8n,Ble, Be, 8z

B4 RO DY

FLAP - -r

C AT AOWER

GENLRAL DESCRIPTION: __ mxen _ pobr riag

FUSE pg =

IDEMTIEAL BODY FlLoPS

: .
AFET SND . ALY THESE BODIES HAUE

o

DRAWING NUMBER: ZSSRT Q00 40
DIMENSIONS:
“Area s FT™

'§pan (equiva1eﬁt) L,
Inb'd equivalent chorﬂ,zu.
Outb'd equivalent chord.. ..

Ratio movaple surtace cnora/
total surface chord

At .Inb'd equiv, chord
At Outb'd equiv. chord
-Sweep Back 5ng1es, degrees
. Leading Edge’ )
. failing-Edge
. 'Hingeline

" Area Moment {Normal to hinge line)

L6

FULL-SCALE

MODEL SCALE
d ],3 e

-




MODEL COMPONENT:

GENERAL DESCRIPTION:

BODY - 8.

pAcsr e By wiTH A___A®

I ERGE. IMNSERTED

AT PMOREL, Fs. _9.32

IO BAISE THE  AOsE AMND SUCREASS THE

NOSE _RAMP ANGLE

DRAWING NUMBER:

-

DIMENSTONS ;

Length | w.

Max. Width v,

Max. Depth ,,u.

Fineness Ratio

Area

2553 T ooodo

Max. Cross-Sectional

Planform  #7%

Wetted

" Base

4

Fr e

bt

FULL-SCALE

MODEL SCALE

_ .9asg

O b.



MODEL COMPONENT: BODY - €. .

GENERAL DESCRIPTION: _ ypw)  gopy cumpm _AS _pep  peaumsuld
‘25‘5‘8‘139004;5‘ '
Jd
DRAMING NUMBER: ZSERT000 45
DIMENSIO:I‘{S: - FULL-SCALE MODEL SCALE
Length: , [900 25.3'3
Max. Width | w. __z4sT s.60
Max. De&, . ‘ 245 4. 40 -
Fineness Ratio- — e
Area
Max. Cross-Sectional - — T
~ Planform ,r1™ | 3534 _. 6993
"Hetted . — —_—
_ Base SFT 40 0720 |

- -

48



WODEL COMPORENT: BODY - B3z,

GENERAL DESCRIPTION: - 83wt W}/-{f a  4°  _epnidssel
7 o ,

-Wé?y‘ /6':/1 /ﬂ/gf‘—@.ﬂ/ .

DRAWING NUMBER: MOMNE

DIMENSIONS: FULL-SCALE
Length 19500 "
Max. Width . 245"
Max. Depth T a4z
Fineness Ratio : —
Area
Max. Cross-Sectional —
. Pianform ) 2234 Pf"
Wetted —
Base T

k9

MODEL_SCALE

%D
:5301
!.é:ll

293 T4t

L0958y DL



MODEL COMPONENT: Bz

BoaDY F:LAP

FIXED

. Area Moment (Normal to hinge line)

50

GENERI}L DESCRIPTION: RODY FLAP AT LOWER _FUSELAGE

CAET__£nD.

DRAWING NUMBER: _‘25-5’33 ooo45.-’ .

DIMEP{SIONS:' ; . FULL-SCALE MdDEL SCALE
“Area st ez 0272
'§[;an (equivalent) J,;u. ~ 345 d60
‘ Inb'd equivalent chord |, ,u. . ?24' . ‘.85‘
Outb'd equivalent chord . .., QAL'- . .as _
Ratio novaoie surface cnora/ . | |

total surface chord .
At Inb'd equiv. chord ~ —
At Outb'd equiv. chord — —
Sweep Back }‘fng]es, degrees ) .
. Leading Edge’ ' o e
- 'i'aﬂing- Edge ] .Q' : o
Hingeline y = o_



MODEL COMPONENT:

GENERAL DESCRIPTION:

DRAWING NUMBER:

DIMENSIONS:

Length

Max. Hidth
Max. Depth
Fineness Ratio

Area

Ao ANE

Max. Cross-Sectional

Planform ( %ﬁ

Hetted

Base

51

MODEL SCALE

FULL-SCALE
1455%
125" zs 20"
=787 —s.04”
30" . 4.03°"
2 ) ? %
42je T4 7484 _t4
ez7 P+ e Pt

/

Big ,JLLJ%% - uwicjf zﬁéz ,#ﬁéﬁb252157 /kﬂwﬂ;thLD



MODEL COMPOMENT: _wing - Wi

T =

GERERAL DESCRIPTION: __sage g

b EADLIG EDGE

Fus. Sta. of .25 MAC
C H.P. of .25 MAC
B.L. of .25 MAC

¥ MEASURED  WL.RT. wING TRAILING EDGE

¥
e NEAsRE O AT

EXposEDd RoaT CHOED / TR CHOR”D =‘A“

SWEEP _AND  low
ASPECT f?pj’/_o', AULNG s PREVIQUSELY TESTED /N THE AR slc;AiTE
_MCAIR LSIOT _ HCR _ OREITER TEST
DRAKING NUHMBER: 25T RT000 40
DIMENSIONS: ’ - FULL-SCALE MODEL " SCALE
JOTAL DATA - vueo R,E‘TJC_AL ‘ 5%
Area .
Planform , »r% ) L1468 R,
Hetted — . e
Span (equivalent) ,mw. 040 /3.87%
Aspect Ratio _fzig 1208 )
Rate of Taper e T ey
Taper Ratio — 2T 217
Diechedral Angle, degrees“‘"" T e 4O
Incidence Angle, degrees% % 43 735 4.3 /2§
.Aerodynamic Twist, degrees O o
Toe-In Angle e —
- Cant Angle . —_— . _—
Sweep Back Angles, degrees . -
Leading Edge ] 48 68
Trailing Edge T 2O 20
- 0.25 Element Line ' b2.8 628
Chords: A D
Root (Ming Sta. 0.0) . , 4032 -7,
Tip, (equivalent) , . u. 305 £ .07
?Ac $a. of .25 HAC =2 —205
us. Sta. of .25° L1247 Ie. 63
W.P. of .25 MAC IR —
B.L. of .25 MAC L .
Airfoil Section A —222
) $?0t pon A" mop At
-!p S w L] " 7]
EXPOSED DATA SEL A oA
Area , F7° 2009 5340
Span, (equivalent} /v — bz T e.8z
Aspect Ratio Joiz . ) O 2.
Taper Ratio .304. - 304
-Chords L
Root lood
Tip z0s5
MAC —



MODEL COMPOMENT :

* Measures

R, T,

WE - )4 [ Lsefibes Aied CTeae ttsg)
GENERAL DESCRIPTION: REDUCED _LEAPING  EDEE.  SWEEP AND
QCREBSED  ASPECT  RATIO. SFRUES AS  BASELINE" )&  FoR
THIS _TEST. '
DRAMING NUMBER: 2 SSRT 00040
. . DIMENSIONS: o FULL-SCALE MODEL SCALE
© _JOTAL DATA %%
Area < ) .
Planform , F7 5087 L __.89%
Hetted — . : —
Span {equivalent} , 1230 .40
Aspect Ratio 2.078 2.078
Rate of Taper — —
Taper Ratio ‘ 148 7 48
Dichedral Angle, degrees ® . s 5
Incidence Angle, degrees s s
Aerodynamic Twist, degrees o . a
Toe-In Angle — —
- {ant Angle ‘ —_ - —
Sweep Back Angles, degrees .
Leading Edge 55 55
grgg'léng Edge E o .
tement Line 47 47
- Chords: 4 ) ) .
Root (Wing Sta. 0.0} .. 10z 12,78
. Tip, (equwalent) N _ 153 204
MAC , v : 20} $. 35
Fus. Sta. of .25 MAC (434 1S . 2K
H.P. of .25 MAC S e e
B.L. of .25 MAC 23% )
Airfoil Section . 23 —2o2
??Ot L E"’ B e 5"
]p " ¥ ] 1]
EXPOSED DATA et B 2ol 8
Area .r1* —zyod . _..4807 _
Span, (equivalent) . as2 3L
Aspect Ratio ey Ty
Yaper Ratio 2.0/ — 20/
-Chords .
Root ,.w —l — 20l
Q‘\p o /3 —aA
c — T
Fus, Sta. of .25 MAC L — o
. “opo Of -25 MAC e ______‘_—::_____
B.L., of .25 MAC — —

WING TRAILINE EDers



MODEL™ COMPONENT: L4 IN ROARD

ZLEVOA)

SN

Area Moment (Normal to hinge line)

54

GENERAL DESCRIPTION: _ Fimsy riAe .l _semncn GAP
DRA'.-!ING‘NUE-‘IBER_: 255 8T 000 ig- :
DIMENSIONS : FULL-SCALE MODEL SCALE
“Area , 226 F]"'. (.79-‘4 '
'S_;;an {¢quivalent) T 213‘ o, 2.24 ./;u :
Inb'd equivalent chord ) -/5.3 ) 204wy
Outbfdfequi‘va'lent chord /53 -./;; 204 __op)
Ratio :uovaoie.surface cnora/ _' - ' e
total surface chord _ -
At Inb'd equiv. chord L zel 20/
At Outb'd equiv. chord s 338 33
Sweep Back Angles, degrees
- Leading Edge” o
- 'l:ailing- Edge - ! ] o
Hingeline " o o




MODEL COMPONENT: w_j-! OSUTROARD

gL vor  ENZ

GENERAL DESCRIPTION:

PLAIAN FLAPC onTy <Enrs=D

DRAWING NUMBER:

DIMENSIONS:
Area

Span (equivalent)
Inb*d equivalent chord
Qutb'd equivalent chord

Ratio movabie surtace cnord/
total surface chord

At Inb'd equiv. chord
" At Outb'd equiv. chord
" Sweep Back Angles, degrees
Leading Edge’
Tailing Edge
- Hingeline

. Area Moment (Normal to hinge line)

55

ZSERTO00 40

FULL-SCALE

MODEL SCALE

So2d
2. %4 A
R O 4 AT

L85 2

208



A7

GERERAL DESCRIPTION: __ wy myjis  PLASIFORMA  WITH  TIP  &xTEN SIoW

VODEL COMPONENT: __ wiing - Wz

R i 4] FOEM p _TRUS DELTA Wwille

o

DRAWING NUMBER: o MONE - -

DIMENSIONS : . : FULL-SCALE . MODEL 'SCALE
TOTAL DATA ‘ o 5%
Area : | _ . | ) |
Panfom L 7= —
i*;;zcﬁea‘;m‘m’ e T

Rate of Taper —
Taper Ratio o
Diehedral Angle, degrees*¥ : -
Incidence Angle, degrees s
.Berodynamic Twist, degrees S
Toe-In Angle ) —_

-- Cant Angle :
- Sweep Back Angles, degrees .
Leading Edge N 55
~ Trailing Edge ) e o
- 0,25 Element Line £37 52“' '
_ Chords: - ™
Root (Wing Sta. 0.0}, .4 - o3 L mys
RTIRP’ (equwa'tent),m o o
. C .. 487 >. /6
Fus., Sta. of .25 MAC (455 19, A0
lf;!.P. of .25 MAC e -
L. of .25 MAC . ‘
Airfoil Section . : ""‘Zﬂ"”" . 2l
fégot mop " r" mop_ "'
ip . it .
EXPOSED DATA R 220 b
Area .FT - 2818 . $0/0
Span, {equivalent} e 105l 14, 2]
Aspect Ratio . 2.800 : 2. 800
Taper Ratio . o : o
-Chords ]
Root ..u ‘ —2l Vel ST
Tip ,w . T o) : .
MAC : —_— —
Fus. Sta. of .25 MAC — —
W.P. of .25 MAC - =
B.L. of .25 MAC ) — - —

* mens
rSURED w,. R T NG TRAILING Ebgs 56



MODEL COMPONENT: WilE - W
, I

GENERAL DESCRIPTION: _ same  as wa wma

£°2 oF LIASHODT

EXCEPT  TIP  CHORD  MHAS

DRAWING NUMBER: . z55RTOo04o

. DIMEHSTIONS:
TOTAL DATA

Area

Planform ,Fr?

Hetted ‘
Span (equivalent),
Aspect Ratio
Rate of Taper
Taper Ratio
Dichedral Angle, degrees #
Incidence Angle, degrees
Aerodynamic Twist, degrees
Toe-In Angle

.»-Cant Angle B -

Sweep Back Angles, degrees
Leading Edge
Trailing Edge
- 0.25 Element Line

Chords : e

Root {Wing Sta. 0.0) ..
Tip, (equivalent}) o
MAC ./wv
Fus. Sta. of .25 MAC
WP oof .25 MAC

~ B.L. of .25 MAC

Airfoil Section .
Root
Tip

EXPOSED DATA

Area ., =v"
Span, {equivalent) .. w

Aspect Ratio
Taper Ratio
. Chords
Root ,/w
Tip ,/w
HAC ‘

Fus. Sta. of .25 MAC

. ‘!.P' Of -25 MAC
B.L. of .25 MAC

Z f % MEASURED  W.R.T. WING TRAILING £hge

FULL-SCALE MODEL SCALE
172,
. 5057 ’ . £9%0
-— _ —— ".
—tR3e b4
2.078 2. 072
. .14 e SE g
- W —
e S —e S
- . ~5
—E ——
‘o o
—t2 e —_—A
1oz ’ 13. 75
) 153 L 2.04
2o/ %zf
—l —_—i0 .25
A2 2. 09
o0 " 5” moh " g”
! .’. "E" m D" G,r
2704 ) .:igo7
2S2 . 235
/o 844 . AR i
—201 —— 20l
. . I -
-8 —— NS
—5% __Z_qL



GENERAL DESCRIPTION: ALTERMATE  PLANTARIA 0 JALG ;

L3

DRAWING NUMBER- | 2esETo00 40

. DIMENSIONS: R FULL-éCALE MODEL S;%ALE

7
“JOTAL DATA t3%

Area
Planform , sr* <424
Hetted : —
Span (equivalent) ,.w /2 30
Aspect Ratio 2,937
Rate of Taper —
Taper Ratio 2320
Diechedral Angle, degrees ** . 5
Incidence Angle, degrees ’ Y s s
Q. oo
—_—
20
—A2.3
—_—25

Aerodynamic Twist, degrees -
Toe-In Angle

- Cant Angle
- Syeep Back Angles, degrees

Leading Edge ee
Trailing Edge 20
- 0.25 Element Line . .. 49.32
~ Chords: o .

* Root (Wing Sta. 0.0) .w . 2.87
Tip, {equivalent) , o Y- A
MAC ./~ " . 69/ 9.2
Fus. Sta. of .25 MAC (424 /19.6%
H.P. of .25 HAC LTI -
B.L. of .25 MAC : e -

Airfoil Section o —2 222
¥got . . #spp "R moh T8
ip . - o "o

EXPOSED DATA ~Aee B son K

Area ,~7° 3162 L sez]

Span, (equivalent}) ,mw . 2<2 /). 3¢

Aspect Ratio ) 1527 ' (597

TJaper Ratio . o .405” A0S

-Chords . , ] :
Root ,.w 20 2o, /5
Tip v 308 2.0/
HAC ) — —
Fus. Sta. of .25 MAC — o

. Hupu Of .25 HAC —— -:“".
B.L. of .25 MAC — —_—

¥ MEASURED W.RT winG TYRAIL/NG &£DGE



MODEL COMPONENT: _ wowe - wa

1
SAME T AS “) 4

GERERAL DESCRIPTION:

H MEASURED WeRT,  wing TRAHL 1M G

Epges

EXCEPT _HAS _ NACA
__44/\’;% SERIES  AIRFO/L
DRAWING KUMBER: Mo E
. DIMENSIOUS: FULL-SCALE MODEL SCALE
iy - 1%,
TOTAL DATA. (37
Area .
Planform ,r7 $OST L BP0
Hetted — . . —
Span (equivalent) ., w 1220 e
Aspect Ratio 2.07% 2078
Rate of Taper — —
Taper Ratio ' J4€ 47
Diehedral Angle, degrees ¥ . 5 5
Incidence Angle, degrees L5 e
Aerodynamic Twist, degrees o o
Toe-In Angle ) — —
.- Cant Angle e —
Sweep Back Angles, degrees
Leading Edge .55 s
Trailing Edge . O o,
- - 0.25 Element Line A 47
_ Chords: : K
Root (¥ing Sta. 0.0) .mw 1031 12,75
Tip, {equivalent) ,/w . /53 2.04
MACJ&V - ZOZ gasf\.‘
Fus. Sta. of .25 MAC 444 - 19.25
H.P. of .25 MAC —— _ _
B.L. of .25 MAC o
Airfoil Section . —28A —202 .
Root |, exposed 4410 44/0
’ Tip
EXPOSED_DATA ~E4eL— —aEoL
Area .~ 270 4 . 4g07
Span, {equivalent) ..o - 452 Y
Aspect Ratio (.20 4 : (. S ok
Taper Ratio 20/ .20/
-Chords .
Root 2l Lo 5T
Tip /53 2.04
MAC . — —_—
Fus. Sta. of .25 MAC ~— —
. H.P. of .25 MAC — ———
BlL- Of 025 I'mc — —_



MODEL COMPONENT:
GENERAL DESCRIPTION: Tire T RASELIILE

Bz _wopy  p 7 A STmETRICAL

MUNE = W
A

i

i
¢

(InGe  PLAMNFEDRAM  E0R  Twl

"

]
- -

AVREOI,  SECTIoN

e

Y
:

DRAWING NUMBER:

. DIMENSIORS:
"TOTAL DATA .

Area

Planform ,er”

Hetted :
Span {equivalent) , .
Aspect Ratio
Rate of Taper
Taper Ratio i
Diehedral Angle, degrees ¥
Incidence Angle, degrees

_Aerodynamic Twist, degrees

Yoe-In Angle

-~ Cant Angle

-

Sweep Back Angles, degreps
Leading Edge
Trailing Edge
-+ 0.25 Element Line

" Chords:

. Root (Hlng Sta. 0.0) ,m
© Tip, {equivalent) ..
MAC .o
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC
Airfoil Section

Root « exposed .F.5. zos

Tip

§XPoséD DATA

K MEASURED whR.T  WING  TRAILIVG

Area ,r7"

" Span, {equivalent) ..»
Aspect Ratio

Taper Ratio

Chords
Root , w
Tip .4
MAC

Fus. Sta. of .25 FAC -
C WP, of .25 HAC ;
B.L. of .25 MAC

L]

F

MODEL SCALE:
1% 9,

—A20
/0. 54

. 2423

224




MODEL COMPONENT: _wing - Weg |
GENERAL DESCRIPTION: _ wo a2l fenennd) ouzlo Bx

DRAWING RUMBER: P OE

DIMENSIONS: . FULL-SCALE MODEL, SCALE -
| : I
TOTAL DATA - e
Area i
Planform | civ0 Pt ocie P
Hetled ' — : : j—
Span (equivalent) . ’ _uzR" 1518
Aspect Ratio - : eys re7s
' Rate of Taper , — =
Taper Ratio ' 2&] =l
Diehedral Angle, degrees . ) - :
Incidence Angle, degrees ) - o o :
Aerodynamic Twist, degrees o G- d
Toe-In Angle - — :
- Cant Angle . | . = = ;
Sweep Back Angles, degrees i : ) R
Leading Edge s ree
Trailing Edge ’ . o o
- 0,25 Element Line 47 47 ’
Chords: : i ’ : S
Root (Wing Sta. 0.0) . jogs" 14.48"
Tip, (equivalent) 273" 3. 44w
b, Sta. of .25 HAC ke — RENTETS
us. a. or . - oY) ’ , -
g{ of .25 MAC . - —n — !
L. of .25 MAC . o )
Airfoil Section . _ — R —at
- ??gt N -expuﬂ( ,F&. 2oo . .Q-Q-Qi’:.ﬁ__ .. ..Q.Q.Qi.‘_ﬁ.‘f;__:
EXPOSED DATA _ ' e iz
frea 3040 ¥ _.g4z0 N
Span, {equivalent} : 791" /0.4
Aspect Ratio . 4423 £.42D .
Taper Ratio ‘ 224 IR
-Chords X )
Root g3s” 27"
Q\g . X ) 273" 7.64°7
Fus. Sta. of .25 MAC - - .
CW.P. of 25 HAC = —
B.L. of .25 MAC . ~— -



MODEL COKPOKERT:

GENERAL DESCRIPTIOHN:

TALL =~ V3

VERTICAL

L il

LI AS

TESTED  AA) . THE

ANECA VR

LSuF

TS

TS T,

B P SCARE  HCR.  QRRBITER

DRAWING HUMBER:

. DIMENSIONS:

TOTAL DATA

Area -
Planform
Hetted

Span (equivalent)
Aspect Ratio
Rate of Taper:
Taper Ratio

Dichedral Angle, degrees
Incidence Angie, degrees

REFERT 00040

|

Aerodynamic Twist,.degrees
Toe-In Angle
-Cant Angle
Sweep Back Angles,
Leading Edge
Trailing Edge
- 0.25 Element Line
Chords:

.

Root (Wing Sta. 0.0)

degreesh

Tip, (equivalent)

AC
Fus.
H.P.

- B.L.

Airfoil

Root
Tip

EXPOSED_DATA

Area :
Span, {equivalent)
Aspect Ratlio
Taper Ratio
-Chords

Root
Tip.
MAC

BlL!

Sta. of .25 MAC

of .25 MAC
of .25 MAC
Section |

of .25 MAC

Fus. Sta. of .25 MAC
W.P. of .25 MAC

‘FULL-SCALE

{
"0DEL SCALE




MODEL COMPONENT: VERTICAL AL - Va e
GENERAL DESCRIPTION: __ 7pps  vw  wac  Twe “optimum’ coomeTey,
AS . DETERMINED 2y THE _ _mSC.__AASA “opTimum” v T STUDY
DRAMING NUMBER: NovE
DIMENSIONS: FULL-SCALE MODEL SCALE
. }I";"?c
TOTAL DATA —
Area
Planform
Hetied
Span (equivalent)
Aspect Ratio .
Rate of Taper -
Taper Ratio
Biehedral Angle, degrees .
Incidence Angle, degrees .
.Aerodynamic Twist,.degrees .
Toe-In Angle
-~ Cant Angle .
Sweep Back Angles, degrees
Leading Edge zo° . 3n°
Trailing Edge -
- 0.25 Element Line i
Chords: —
Root (Wing Sta. 0.0)
Tip, (equivalent)
MAC .
Fus. Sta. of .25 MAC
H.P. of .25 FAC .
- B.L, of .25 MAC .
Airfoil Section . -
- ??Ot 000 000S
ip i
EXPOSED_DATA 2002 — oo
Area | Fr™ 500, . JOLT
Span, (equivalent) .. 294 __S.rE
Aspect Ratio e . .20
Taper Ratio .586 E(—g
-Chords , /. ) .
Root e RBO —3Z3
Tip /58 2.7/
MAC : . 225 B2
Fus, Sta. of .25 MAC % /B2 RN
. H.P. of .25 HAC ¥ S5 A v S
B.L. of .25 HAC o o
% vafﬂﬂuwﬂ S & -’goé% \ 63



VODEL COMPOHENT:  yep<leat TAall - V<

GEWERAL DESCRIPTION: _ oty  vp 5 oo Vo Tl wq‘;/ =7,
7 & - '—--/
“:(:‘;;5 C./;,Z "3,./:—:;/ Z t}’{ill—dw . ,/6‘4-!1_‘3{— 4‘4;@_/7/4.‘#;/_/1;,

DRAWING KUMBER: . _AoNE |

. DIMENSIONS: . FULL-SCALE MODEL SCALE
‘ 1 113 o
TOTAL DATA _ . A
Area
Planform
Hetted . ' ;
Span (equivalent) :
Aspect Ratio -
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees . T
Toe-in Angle
Cant Angle
Sweep Back Angles, degrees
Leading Edge 20 20
Trailing Edge
- 0,25 Element Line
Chords:
Root {Wing Sta. 0.0}
Tip, (equivalent)
MAC . ——
Fus. Sta. of .25 MAC
H.P. of .25 MAC .
B.L. of .25 MAC
Airfoil Section .
o Frlt_)ot 000 o009
ip X .

EXPOSED DATA —002... —C009
Area 493 D 0874 P42
Span, (equivalent} 305 7 £.07"
Aspect Ratio ) 22310 J. 30
Taper Ratio 668 565
‘Chords =

Root : =20 3.73"
Tip . ) 24 2. 4%
MAC ' 2347 -2.05"
Fus. Sta. of .25 MAC *¥ 172 2 23.63
H.P. of .25 MAC ¥ 47 L./
_B.La Of .25 MAC Q )

* Vefzrsecsd) o B, 838y ' ' 6L



SYMBOL

Ap

a

SADSAC

SYMBOL

ASPECT
REFB

CA

CAB

CAF

CDTOTL

NOMENCLATURE

65

DEFINITION

2 2 2
base area; m , £t , in

speed of sound; m/sec, ft/sec

aspect ratio, bz/ S

wing span or reference span; m, ft, in
wing chord; m, fi, in

wing mean aerodynamic choxrd or reference
chord; m, ft, in (see Eref or refl)

center of gravity

cente;' of pressure

axial force coefficient, F A/ qsref
base axial force coeificient, {(p_ ~pp)/q ]
(Ab/s ref)

forebody axial force coefficient, C, - C. .
A Ab
drag force coefficient in the wind axis |

system, FD/ q Sre ¢



NOMENCLATURE (continued)

SADSACG

SYMBOL

CD

CL
CBL

CsL

CWL
eLM
CLM
CPM

CN

.66

DEFINITION

drag force coefficient in the stability axis
, F2./q 8
system D/q ref

1ift force coefficient (stability-or wind axis)
Ei./ q Sref

rolling moment coeffiq:ient_ in body axis
system, Mx/q Sref b
rolling moment coefficient in the stability
axis system, =Mx, S/q Spot P
rolling moment coefficient in the wind-axis
system, Mx’w/q Sref b
pitching moment coefficient m the body axis
system, M y/q 8 o5 JA e

pitching moment coeﬁicieﬁt in the stability
axis system, C =C '
m,s m I
pitching moment coefficient in the wind axis
system, My w/ qs_ ./

normal force coefficient in the body axis
sys?:em, FN/q Sref

ref “ref



NOMENCILATURE (continued)

SADSAC
SYMBOL SYMBOL
c CYN
n '
c CLN
n,s
C CLN
. n,w
c cP
p
C cY
y
C CcC
C
Fa
Ty
FD
Fr
Fy

67

DEFINITION

yawing moment coefficient in the body axis

system, Mz/ a Sre ¢ b

yawing moment coefficient in the stability
axis system, Cn s = Cn

3

yawing moment coefficient in the wind axis
system, Mz,w/ q Sref b

pressure coefficient, {p-pe) /g

side force coefficient (body or stability axis
system), F 3/q S of

side force coefficient {wind axis system),
Fy/ d Sref

axial force; N, 1b

drag force in wind axis system; N, ib

drag force in the stability axis sy‘stem; N, b
1ift force (stability or wind axis system); N, 1b

normal force; N, 1b



SYMBOL

ref

L/D

L/D

MRP

X, S

NOMENCLATURE (continued)

SADSAC

SYMBOL

N/A

- REFL

L/D

CL/CD

MACH
MRP
XMRP

YMRP

ZMRP

68

DEFINITION

side forc.e; N, 1b

normal to axial force ratio.

reference length; m, ft, in (see E)

lift-to-drag ratio, C._ /C_ (stability axis
'"D
system)

lift-to-drag ratio, CL/ Cp, (wind axis system)

Mach number
abbreviation for moment reference point

abbreviation for moment reference point
on x-axis '
abbreviation for moment reference point
on y-axis '

abbreviation for moment reference point
on z-axis

roliing moment in the body axis system;
N-m, fi-lb

rolling moment in the stability axis systel:n;

N-m, fi-lb



NOMENCLATURE {continued)

SADSAC
SYMBOL SYMBOL DEFINITION
Mx w rolling moment in the wind axis system;
’ N-m, ft-lb
M ' pitching moment in the body (or stability)
¥ axis system; N-m, fit-ib
M w pitching moment in the wind axis system;
¥ N-m, ft-lb
Mz . yawing moment in the body axis system;
‘ N-m, fi-lb
M yawing moment in the wind axis system;
W N-m, ft-1b
p ' static pressure; N/m?2; psi
total pressure; N/m?; psi
Q( P8I dynamic pressure; N/mz, psi, psf
Q( PSF) .
RN/L RN/L Reynold’s number per unit length; million/ft.
S wing area; m2, ft2
S REFS reference area; mz, £t2
ref
T temperature; °K, °C, °R, °F
v speed of vehicle relative to surrounding

atmosphere; m/sec, ft/sec

69



SYMBOL

lr

v

NOMENCLATURE (continued)

SADSAC
SYMBOL

ALPHA

BETA

DIHDRL

AILRON
ELEVTR
RUDDER
FLAP
TAB

T0

DEFINITION

tail jncidence positive when trailing edge
down, deg

velocity of vehicle relative to surrounding
atmosphere; m/sec, ft/sec

angle of attack, angle between the projection
of the wind X,~axis on the body X, Z-plané
and the body X-axis; deg

sideslip angle, angle between the wind Xy, ~axis
and the projection of this axis on the body
X+-Z-plane; deg

ratio of specific heats
wing dihedral angle; deg

control surface deflection angle; deg
positive deflections are:
aileron - left aileron {railing edge down
elevator - trailing edge down
rudder - trailing edge to the left
flap - trailing edge down
- tab - trailing edge down with respect
to control surface '

air density;' K /m3, slugs/ft3



NOMENCLATURE ( continued)

SADSBAC
SYMBOL SYMBOL DEFINITION

3] pitch angle, angle of rotation about the hody
Y-axis, positive when the positive Z-axis is
rotated toward the positive X-axis; deg

¢ PHI roll angle, angle of rotation about the body X~
axis, positive when the positive Y-axis is
rotated toward the positive Z-axis; deg

¥ PsE yaw angle, angle of rotation about the body

Z-axis, positive when the positive X-axis is
rotated toward the positive Y-axis; deg

T1



SUBSCRIPTS

NOMENCLATURE ( continued)

DEFINITION

aileron

base

canard

elevator or elevon

ﬂa.p

rudder or ruddervator
stability axis system
tail, or total conditions
wind axis system
reference conditions

freestream condition



SYMBOL

bero
RO
6611

®RI

EDDITIONS TO STANDARD NOMENCLATURE

SADSAC
SIMBOL

LOBE
ROBE
LINE

RINE

73

DEFINITION

lgft hand outboard ELEVON
right. hand outboard ELEVON
left hand inboard ELEVON

right hand inboard ELEVON



TABJLATED DATA LISTING

L tshuluted dats listing, consisting of, a¥l asero dsta sets, both original
and those created in arriving at the plotted material to be presented subse-
-quently, is available as an addendum to this reéport. The tabular listing is
made up in two sections:

(a) a brief summary list of all data sets containing the identifier,
. the descriptor, and the resident dependent varisbles.

(b) - a full list of all data sets containing all resident or
selected aerodynamic coefficients of thé data sets as well as
the above mentioned information.

The listing is currently sent on limited distribution to the following organ-
Izations:

NASA AMES Mr. V. Stevens
NASA MSC Mr. Ray Nelson

M/D-East Mr. J. Hremak

I cbpies of this listing are desired, please contact the sbove or the cog-
nizant SADSAC personnel who, for this data, is:

B. J. Fricken
Department 2780

Chrysler Corporation Space Division
New Orleans, La. TO0L129

(50k) 255-230k

T



DATA

[P



NOTE:

batasets based on different reference informetion appeor grouped

together on the same plot page at several places in the following data

presentation.

the appropriste information iz presented below.

Data

A

B

Dataset Plot
TIdentifier Pages
RCNOLL TO-Th
RCINO18 TO-Th
RCNO23 TO-Th
RCNO25 TO-Th
RCNO13 154-158
RCNOOT 15k-158
RCNO11 154-158
TCNOLS 169-171
TCNOL3 169-171
TCNOOG 169-171
TCHOOT 169-171
TCHOL0 169-171
TCNOLL 169-171
PCNOL3 172-17h
PCWOOT 172-17h
PCNGC11 172-17h
Reference SREF’ftQ EREF’ in
6168. 971.
5171. 687.
5057. - TOl.
shok, 691.

bREF’ in

10k0.
1hhh,
1230.

1230.

Reference
Dats

o= roQrPadal e

XMRP, in

1266.
1266.
1266.
1266.

IMRP, in

0.
0.
0.

0.

No reference information is specified on such plot pages;

ZMRP, in

163.
163.
163.



" DLSWT TEST 138- LEADING ENGE FILLET(STRAKE) EFFECT
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E) 5,654 PAEH GLEBS BETA GLUO6  DATASET  STRAKE CATASET  STRAKE REFS  5057,0040 5@, FT
1 G.utits LonE B.GUG FuUBE G500 RCNOLG 0,609 RCNO4D 6.upp  REFL 701, Gite N,
- n . F 34N M.
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DLSWT TEST.138- LEADING EDGE FILLETCSTRAKED EFFECT
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LIFT COEFFICIENT,

1QLSWT TEST 138~ LEADING EDGE FILLET(STRAKE) EFFECT
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U.oG5  MACH U,180  BETA G.UGD  DATASET  STRAKE CATASET STRAKE REFS  S457.0040 Q. FT
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ZHRF 1630004 m.
SCALE  105.0060 \ERCHT
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DLSWT TEST 138- LEADING EDGE FILLETCSTRAKE) EFFECT
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DLSHT TEST 138- LEADING EOGE FILLETCSTRAKE) EFFECT
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DLSYT TEST 138- LEADING EDGE FILLETCSTRAKE
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BLOWT TEST 138- LEADING EDGE FILLET(STRAKE) EFFECT
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