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RESULTS OF INVESTIGATION IA110 ON A 0.015-SCALE
INTEGRATED CONFIGURATION OF THE SPACE SHUTTLE VEHICLL

- IN THE ARC 9 x 7 SUPERSONIC WIND TUNNEL |
USING MODELS 67-TS AND 49-0 ]
E By “

E. Chee, Rockwell Internationa) Space Division

ABSTRACT '

Results of test IA110 are presented in this report. An 0.015-scale
Space Shuttle Vehicle model was tested in the Ames Research Center 9 x 7
Supersonic Wind Tunnel during July 1974 to Investigate Orbiter wing bend-

ing, elevon panel loads, and elevon effectiveness. Mach numbers from 1.5

through 2.5 wern investigated. Angles of attack and sideslip were varied
from -8 degrees through +8 degbees.

Post test analysis of raw wind tunnel data indicated a zero shift 5
had occured in the wing bending and torsional gages during the test. The

mechanism by which this shift occured was not determined. Therefore, all

the wing root bending and torsional moment data is suspect.

Data figure 18 presents comparisons with data from test IA70 {DMS-DR-

2175). The same mode] and fnstrumentation was used for both bests.
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SUBGCRIPTS

BADBAC
HYMBOL

cp
MACH

Q(NSM
W( PSK

RN/L.

ALPHA
BETA

PHI

HREF

LREF

SREF
Mir

XMRP
YMRP
7MRp

NOMENCIAT\/RE
Goneral

DEFINLTTON

npred of nound; m/mec, ft/asec
prensure coefficient; (p - pa)/q
Mneh number; V/n

prosoure; N/m, psf

dynnmie pressure; 1L/2pVe, N/nmf, psf

unit Reynolds number; per m, per £t
veloclty; m/nee, ft/sec '
unple of atteck, degrees

engle of cldeslip, degrees

anrle of yuw, degrewvs

angle of roll, degrees

mass density; kg/m3, slugs/£t3

Reference & C.8. Definltions

brge erea; me, £t
wing open or reference spsn; m, £t
center of gravity

reference length or wing meen
serodynamic choxd; m, ft

wing ares or reference oren; me, £t
moment reference polint

moment roferetice point on X exis
moment reference polnt on Y axis

moment reference point on 2 oxils

hthge

loensl

stntic conditionn
tothl condition:
ree strosm
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AADAAC
SPMOL,  SYMDOL

NOMINCTLATURE (Contidnuod )
Pody-Axl.: tynkem

DIVINTITON

(EN (i
ﬂA A
CY Y

n A, Al
Cap CAL
Cu CLM
Oy YN
C[ 3L
CL CL
CD [$))
CD'D CnB
CDf chr
CY Y
Cn CLM
Cn CIN
o el
L/n L/
t:/ ”j" TI/ Ny

Lo, ~ o vdeivuqm;!EEWﬂ?ﬂﬁiﬂ
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forebady nxdnl tore: voclflciont, Gy - CAh

plichine-moment coefflelont; gi;b_f_myg;zgggnﬁpﬁ
(l:: nFP

awing-momont cocfficl .o nwingﬂmomenq
1

rolling=moment confficlent IEE&%EE_EEEEEE
el

Stubility-Axl: Hyntem

11t coof'ficlent; ____11;?
L4131
drag corfficient; QEQE
qf

bose=drag coeffleioent; EE’_JW
(5]

forcbody drap coetficlent; € - CDb

slde-torce coetficieng; Side Loree
Hio

pltebing-moment voot'ficlont; pltching moment

Bl g
yuwing=-noment coufficlonts Iﬂiiﬂ%ﬁ%gmﬂﬂﬁ
418}
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SADSAC
Symbol

through 10

Symbol
Abl

. Asc

AsC1» ASCp

- CBF

SRR Ee

Cp, through 12
Cpscye Cpscy
Cay CAU
Pby through 10

PSC] * PSCg

SBF
Se
Xo
Yo
2o
XT

BDFLAP

NOMENCLATURE {Continued)
Additions to Standard Nomenclature

Pefinition
nodel base area associated with base pressure

numbers 1 through 10, respectively, for base
axial force integration, ft?

sting cavity cross-sectional area, ft?

sting cavity base area associated with stin?
cavity pressures number 1 and 2, respectively, ft2

body flap mean aerodynamic chord, in

elevon mean aerodynamic chord, in

base pressure coefficient associated with
orifice number 1 through 12, respectively

sting cavity pressure coefficient associated
with orifice number 1 and 2, respectively

unadjusted axfal-force coefficient

base pressure measured at orifice 1 through 10,
respectively, psia

sting cavity pressure measured at orifice number
1 and 2, respectively, psia

body flap surface area, ft?

elevon surface area, ft?

Orbiter longitudinal station, in
Orbiter lateral station, in

Orbiter vertical station, in

external tank longitudinal station, in

external tank lateral station, 1in

external tank vertical station, in

body flap, surface deflection angle, degrees




T

DA (i) X

Symbol 233333 Definition
L1y SPDBRK speadbrake, split rudder inclusive deflectior

angle between outer surfaces: degrees
§p RUDDER rudder, surface deflection angle, degrees,
Se1g ELV-IB inboard elevon deflection angle, deyrees
6908 ELV-0B outboard elevon deflection angle, degrees
Chro, CHEO-L left outboard elevon hinge-moment coefficient
CHEIL CHE1-1. left inboard elevon hinge-moment coefficient
CBWp CBW-R right wing bending moment coefficient
CTWy CTW-R right wing torsional moment coefficient
CHETL CHET-L total left elevon hinge-moment coefficient
CHET CHET total elevon hinge-~moment coefficient
CHEL CHEI inboard elevon hinge-moment coefficient
CHED CHEO outboard elevon hinge-momeni coefficient
CHBF CHBF bodyflap hinge-moment coefficient
CBW1 CBW1 wing bending moment coefficient, station 1
CBw2 CBw2 wing bending moment coefficient, station 2
CTW3 CTW3 wing torsional moment coefficient, station 3
CBW CBW wing benaing moment coefficient
CTH CTW wing torsional moment coefficient
Xcp/*B XCP/L | longitudinal center of pressure location of

total vehicle, percent reference body length




CONFIGURATIONS INVESTIGATED

The mode? was an 0.015-scale representation of the Rockwell Inter-
national Space Shuttle integrated vehicle. The Orbiter was per VL70-000
140A/8 1ines. The external tank rapresented VL78-0000 31A and VL78-0000
41A 1ines. The solid rocket motors were per VI.72-0000 88D and VL77-0000
36A 1ines. Figure 2 presents sketches of the model configuration. Model
simulation included attach structure, protuberances, fairings, fuel feed
1ines, vent 1ines, etc. Basic model construction was of ARMCO 17-4 steel.

Model forcés and moments were measured by a Task 1.5 fnch MK VI A
balance housed in the Orbiter. The balance attached to & stinj entured
the model through the Orbiter base. The left wing inboard and outnard
elevon panels and body flap were instrumented with hirae mpmat sages as
shown in figure 2h. The model right wing was instrumented with a balance
which measured wing bénding and torsional moments as shown in figure 21.
The mode] base was instrumented to measure fourteen (14) pressures as
shown in figure 2q.

The OMS pod configuration (M7} was investigated during this test.
Inboard elevon deflections of 0°, 8, and 12° were investigated. OQut-
board elevon deflections of -8°, -4, and 0° were tested. The following

shorthand configuration notation was used:
0y = Orbiter Bpg Cg My Fg Wy Eq3 Vg Rg Nog

le = External tank, T12
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CONFIGURATIONS INVESTIGATED (Coneluded)

g
PEEFPE S SR T T3

51 = Sol1d Rocket Booster, 512 N‘,'1

Py = Fatrings, PSy PS, PS,

D e ST alT
- e DR E

Pg = Miscelanecus components, PT, PT, PT, AT, ATé AT, ATy
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TEST FACILITY DESCRIPTION

The tests were conducted in the Ames 9- by 7-Foot Supersonic Wind

Tunnel, This tunnel is a variable density, continuous flow type with an
adjustable nozzle to permit supersonic testing ovir a Mach number range
continuously variable from 1.5 to 2.5, The nozzle is of the asymmetric,
sliding-block type in which the variation of the test section Mach number
is achieved by translating, in the streamwise direction, the fixed-contrur

block that forms the floor of the nozzle.

11
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DATA REDUCTION

Main balance data were reduced to coefficient form about a MRP locate
at: |
Ky ® 979.0 in
Yp = 0.0 in
ZT = 400,0 in
The following reference dimensions were used:
S = 2690.0 ft?
by = 1290.3 1in
= ysed for Cm. Cps Cps xcp/z
Hinge moment data were reduced about their respective hingelines

using the following reference values:

2

w
]

210.0 ft
90.7 in
SBF = 142.6 ft

o
B

2

EBF = 84,7 in

Wing normal force, torsional moment, and bending moment were reduced

about:

o ™ 1307.0

Yo = 106.0 {wing root chord)
The following reference dimensions*were used:
S = 26900 t?
& = 474,81 in

b = 936.68 in

12
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DATA REDUCTION (Continued)

Torsiona) moment was reduced using € and bending moment was reduced
using b.

Post test analysis of raw wind tunnel data indicated a zero shift
had occured in the wing bending and torsional gages during the test. The
mechanism by which this shift occured was not determined. Therefore, all
wing root bending and torsional moment data 1s suspect.

In order to define the wing bending and tofsiona] characteristics
and determine where the zero shift occurred, gage interaction corrections
were applied to the data. The wing bending and torsional moment indi-
vidual gage values were corrected as indicated by the following method:

caut = cauly + Cazy gL + £ oy gt

a2 = CBU, SHE + CBHZ, + § CTH3, 5

b

CTW3 = =
c

aM aM
CBHT, Zs + 3 B2, gy + CTHY,

where
b = 1,709 ft.
¢ = 0.5935 ft,
the subscript u denotes the uncorrected coefficient values.

The fnteraction corrections were defined as follows:

M, aMy aM1

B M, QN

(+) 525,0748 (+) 0 (+) -0.010466

(=} 519.3585 {-)0 (-) -0.011015
13
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| }
DATA REDUCTION {Continued) )

e Bl et B
.

aM2 aM2 ae.
£ M aMy

(+) © (+) 517.1286 (+) 0.029019
(-) 0 (-) 513.8207 (=) 0.029664

etk

PR A

M3 aM3 M3
wm Mz 33

n (+) -0.012681 (+) 0.019973 (+) 916.415
(-) -0.032586 (-) 0.052287 (-) 909,450

- T ITT

The plus and minus signs in parenthesis indicate the appropriate

S e

R A e e B e L
= 2, Lan: aat i ; .

4
F“ i {nteraction correction term to be used based on the sign of the uncor-

| rected coefficients (i.e., plus with positive coefficients and minus with
i negative coefficients).

The wing bending and torsional bending coefficients were calculated .f

using the following equations:

d d
con-r = can (&) + cave 1 - zq)

cu-r = (can - cana)(3) (2) + e

T A

where:

. -
- e

d = distance from Mp to exposed wing chord (0.9448 in.)

an = distance from My to My [0.6737 1n.)

em = distance from My to torsion reference point (0.7050 in.)

T AT O el e - e T Y i
—
~
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DATA REDUCTION {Concluded)

Base pressures were reduced to coefficient form. Base pressures

were integrated to compute base axial force using the following mode?

; areas:

i" Apy = 0.0106 ft2 Aby = 0.0490 ft2
Abz = 0.0201 ft? Abg = 0.03765 ft2
F Abg = 0.0101 ft2 Abg = 0.03765 ft2
Abg = 0.0173 ft2 Abjg = 0.0753 ft?
' Abs = 0.0027 ft2 : Absc = 0.03409 ft2

Apg = 0.0814 ft2

* These referance dimensions appear on all plots and tabulated data;
however, the data was reduced using the reference dimensions above

as indicated.

15
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TEST ¢ 1A110 I

TABLE I,

TEST CONDITIONS

DATE 8 7/8/74

I e e Y

DYNAMIC PRESSURE v‘;TAGNATIﬂN TEMPERATURF

REYNOLDS NUMBER
MACH NUMBER (per ft.) (pounds/sq. inch) {degrecs Fahronheit)
1.5 2.5 x 106 550 105 ]
» .8 2.5 550 108
2.0 2 g 8h0 108
2.2 2.5 550 105
2,5 2.5 Y 650 108
BALANCE UTILIZED: ___TASK Corp, 1.5 inch MK VIL A
CAPACITY: ACCURACY: v
N B0 e
SF 1 | I
AF 300
M e

COMMENTS:

3
i
i
¢
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CTABLE 111, =~ MODEL DIMENSIONAL DATA,

MODEL COMPONENT: __Attach Structure A'I-F _
OENERAL DESCRIPTION:_Porward Orbiter/ET Attaqh Structure (2.megber strycture)

Modsl Scale: 0,015
DRAWING NO. L.72=000088D

DIMENSION: HEMBER FULL SCALE OPEL $24
| noox 91 Sa8h5
Y, 0 o
7 LWR ML LW ML
X7 1132 16,980
Yr 7V 0.46
2 562 8,43 :
LR ) S 5860
Yo 0 0
Z, . LWR ML LWR ML
Xp 1132 16.980
Yp hh =266
o . Lebd

Diameter of Members: TBD

19
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TABLE III, - Continuad,

MODEL COMPONENT: _ Attach Strugture AT S —
OENFRAL DEGCRIPTION: _Left rgsﬁ orpiter/ET attach atryctura (2 membar_struetura)

Model Scale: 0,015

© DRAWING NO.____VL78=000050
BNSION: MEMEER. FULL SCALE MODEL, SGALF
| # S ) N _19.545
Yy =86 ___ R R ¢ I
Zq 258 3,870
Xp 859 27.885
Yp e R 1725
i _Tu650
#2 Xq 1317 _19.755
Y, =56 =140
Zo 258 __2.870
Xp 2058 30,870
Yo 115 1.725
20 _ 510 7,650
Diameter of Membersa: -TBD
20

RPN SO




TABLE II1, - Gontinued.

MODEL COMPONENT:__Attach Strusture ATy

GENERAL DESCRIPTION: Right rear srhiter/ET attach stiucture (3 mamber strusture)

Model Scale: 0,015

MODEL NO.._y}70-0000%0
DIMENSION: MEMEER EULL SCALE MODEL,_SCALE
o ) ~2313 —~20:695
Y 6 debh
% —208 —2.820
Xq 1859 27,885
8 =115 ~1.725
2p =510 7,650
#2 o o An7 29,755
Yo ~396 =140
Zo 238 —a-870
% 2058 30.870
Y, =5 ~1.725
77 510 _1.650
# X, 1327 19.755
Y, 96 L0
2,  _ 258 3,870
Xp 2058 30,870
Y -9 ___ 0
20 566 8.490

Diameter of Members: TBD
21
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TABLE T11. - Continued,

MOREL COMPONENT:__Attach Strysture ATR - -

GENERAL DESCRIPTION: _Forward SRE/ET attach struoturs

: Modei Scaler 0.018

| DRAWING NO1__V}27-000081A

 DIMENSION: PULL SCALE
X3 4O
Yg £177

'; 2 —_—
é L7 947

Yo + 167

B R T P

22
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TABLE I11., ~ Continyed,

MODEL COMPONENT:__Attach Strusture ATo

QENERAL DESCRIPTION: _Aft SRA/ET attagh structure (3 member strugture)

Model Soales 0.018

DRAWING NOi_____ VL72~000106
DIMENSIONS: MEMBER FULL SCALE
' # Xg 7
Yg + 56
28 50
X7 2058
Yo + 158
2p - I
#2 X 1515
Yp + 76
2p 18
- Xp 2058
o\ 160
27 LS E—
#3 Xg 1515
Yp x 56
2p =P
Xp 2058
Yr 4158
2y 350

Diameter of Members: TBD

23

MODEL SCALE
_22.725

+ ,840

S S —

750

__30.870
2,370

22.725
+ 840
- 0750

30,870
+ 2,370
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SREVISED b/2k /7h
Thlke [l ~ fontimved,

MODEL COMPONENT : 20DY = Bse
GENERAL DESCRIPTION _Conficuration L4QA/B Orbiter Fuselace....
NOTE: Rog is identical to Bo, except undersids of fuaclage has been

refaired to acgent wi!ﬁ‘
MODEL SCALE: ©0.015 MODEL DRAWING: ‘S§-AOOL§ZJ RFLEASE 12

DRAWING NUMBER VL70-00014338, -000200, 000205, -006089, -0001h45,
=QUOLLOA, 0Q0J1l803
\. .

DIMENSIONS : | FULL SCALE  MODEL SCALE

#length (OML: Fwd Sta. ¥X,=235)-Ia. 1293.3 19.400
ength (IML: Fwd Sta. Xo=238)-In.—1200.3. 16,350
* Mox Width (@ X =1528.3) - In. _____364.0 3.960
Max Depth (@ X, = 1464) - In. ..._...250...0_ | 3,750
Fineness Ratio _ . | | - ‘ .
Ateo -.Fta
Mox. Cross~Sectiona! —3b0.88 —___0.077 *
Plonform
Wetted
Bose

I3

' ORIGINAL PAGE IS
24 OI* POOR QUALITY




'WREVISED b/2b/Th
TABLE 111, - Continued, - .-

MODEL COMPONENT ' CANORY o 0

)
. GENERAL DESCRIPTION : __Configuration 34, Cosopyuacd uith Susalage.
=Bpge
MODEL, SCALE: 0,015 N 2 ; i
DRAWING NUMBER * VLTO:00MM3 3
DIMENSIONS : FULL SCALE  MODEL SCALE
*Langth (X, = 434.643 to 578) uaasr . 2as
Mox Widt‘h (@ X, = 513.127) | el 52402 2288
Max Depth .(@ Xy = ues.o)- P 1. .. W ..o..gq.s_.._
Finaness Ratio ‘ ‘
Areq
Max. Cross-Sectic;noI b )
Plonform
Wetted
‘ Bose e ——

» ‘

B | 1
’ |
| !
| 1

25
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TABLE I111. =~ Continued.

| P
MODEL COMPONENT:  qrompiD RLRVON {6aINCK-QAR).ank; .
GENERAL DCSCRIPTION: _ Configuration A/B Orbiter elsyon [
JWM%WWW. ]
MODKL, _SCALE: _0.015 |
DRAWING RUMRER: YL70-000200, 2006089, -006092 2
DIMENSIONS : ‘ FULL-SCALE MODEL SCALF
Area - Ft2 210.0 0.0L73 f ;
Span (equivalent) , 1In, 349.2 5,238 .
Inb'd equivalent chord , In. 108.00k 1.770 ’ ‘
Outb'd equivalent chord , In. 55.;2. | 0.828 '5
Ratio movable surface chord/ |
total surface chord .
At Inb'd equiv. chord 0.2096 0.2096 !
At Outb'd equiv. chord 0.40Ok 0. kool
Sweep Back ‘Angles, degrees
Leading Edge 0.00 m______
Trailing Edge = 10.056 - 10.056
Hingeline 0.00 0.09 |
Area Moment ( Product of Area and o)Fe3 188725 . 00536 i
*  Mean Aerodynamic Chord, (c), In. 9.7 1.3605 |
|

26
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TABLE III, = Continued.

MODEL COMPONENT : _BODY FLAP = Fo
GENERAL DESCRIPTION : _Capntiguration 1404/8 Orbiter Bady Flap,
Hingeline located at X = 1528.3, Z_ = 284.3

' MODEL.BCALE: 0,015

DIMENSIONS :

Length (%,41520 to X,=1613), In.

Max Width , In.
Mox Depth (X, = 1520),In.
Fineness Rotio
Arga - l}‘ta
Max, Cross--Secﬁﬁnol
Planform
Wetted

27

DRAWING NUMBER ' 1700001404, 000148

FULL SCALE  MODEL SCALE

93000 1,335
m 3.9

_23.000 0.345

150.5250 0.0339

i



TABLE III. - Continued.

MODEL COMPONENT, Feed 1ine Fla | J J : ;
DESCRIPTION: 10X feed line between ET and orbiter ‘
MODEL SCALE: 0,015

DRAWING MO:____VL78=000050

FULL SCALE  NODEL SOALE -
DIMENSIONS: "

Cat: Xp o Wns 10,98 . ]
Tp =70 -1,053 :

1 X 1330, 19,958

1

: =70 ~1.0 :
Diameter 18. 278 ;

oL T

T T

g AT ey SRR T e
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| TABLE 111, - fontinued.

- MODRL COMFONENT:__ Feed line Flo
‘., b DESCRIPTION! LH2 fesd line between ET and orbiter
] MODEL SCALE: _ 0,005

DRAWING NO, : V178-000050

DDMENSIONS:

) €at X 2063, 5 _.30.953 ?
.’ Yy 20 1,083
X | 23305 _19.958

% [ N— ~1.053
Diameter 18,5 3279

29
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TABLE 1II., - Continued.

MODEL COMPONENT: Fairing FR&

GENERAL DESCRIPTION: _Crass Member hetween Aft BT/Orbiter attach

§£ ;ug;grel s

MODEL SCALE: _0,0l15
DRAWING NUMBER: _VL78-0000628, VL78=000030

DIMENSIONS: FULL=-SCALE
Leading Edge at Xp 2035.50
Length 15.00
Width 193,00

30

MODEL_SCALE

25.533

0.225

——————e

2,895
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TABLE 111, ~ Continued,

1 ¥
MODEL COMPONENT : _QM3/RCS FODS = Mo -
GENERAL DESCRIPTION - lanligurasion JUDA/R Orbiter OWI/RE] Podq
M,_n 015 mewﬁ 12
DRAWING NUMBER - ___VL70-000145 ' '
\
DIMENSIONS : CFULL SCALE  MCDEL SCALE
- Length  (OMS Fwa Sta X,=1233.0)- Iua?,..m_ k.905
Mnn Wldth (@ x . 1!&50 0) - In. Q.S L1418
Mox Depth: (8 xo = 1493.0) - Ia. 109.000 1-_631_
Fineness Ratio i . | |
Areo
Mox. Cross—Sectional =, _ <
Plonform
Wetied
Bose vt — .
N
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TABLE 1il. - Continued,
MODEL COMPONENT : QM3 200 by , —
GENERAL DESCRIPTION | _Contigurationtlionl D Orhiies. Ol podes"abont
2od..
~MADEL, SCATE: Q.S
DRAWING NUMBER  42.30.008401 V170008410
DIMENSIONS : | FULL SCALE  MODEL SCALE

Length (OMS Fwd Sta. X «1310.5),In.._258.%0 _ 3.678

Max Width (@ X, = 1511), In. 136.8 2082
Mox Depth (@ X, = 1511), In. 74,70 1121
Fineness Ratio ..._a.h.BL - VY N
Areo - ‘Fta

—SfuB0h T__0.0132

Max. Cross-Sectional

Planform

Wetted

32
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TABLE III, ~ Continued."

MODEL COMPONENT: MPJ NOZ4Llil - Noy

GENERAL DESCRIPTION: _Configuration 140A/B Orbiter MPS

nnzulen,

MODEL SCALE: (}.0150

DIMLNSIONS:
MACH NO.

Length - In.
Glmbal Point to LExit Plane
Throat Lo Exit Plane

Diameter - In.
Exit
Throat
inlet

Lrea - :ta
Exit

Throat

Gimbal Point {Station) - In.
Upper Nozzle '

Lower Nnzzles
Xo
Yo

4o
Null Position - Dey.

Upper Nozzle
Piteh

Yaw
Lowver Nouszle

Pitch
Yaw

KX

MODEL DRAWING:
DRAVING NUMBER:  VL70O=0050304, VL.70=0001 404

33~A00147, Rel, 12

FULL SCoLE MODEL 3CALE
A0 2,388
—. 99,2  _3.hes
92,000 _3.4l0
52.166 0.0102
45,0 21,675
=5
—La, A.6L5
1468.170 22,023

B T I

__16 10

0 0

10 10
3.5 3.5

PP Y S S |




MODET, COMPONENT: NOAZLY = Nﬁl&

GEHiRAL DESCRIPTION: _ Configuration 4 DSEM noiglef.. e

MODEL SCALE: 0,0150
DRAVING NUMBER: _VL72-00008RE, VL77-0000364

DIMENSIONS:
MaCH NO.

Length = In.
Gimbal Polnt to Exit Plane
Throat Lo Exit Plane

Diameter - In.
Exit
Throat
Inlet

ires - £t°
Biit
Throat

Gimbal Point (sStatien) - In.

’ n

o )

Lower Nnzzles
X

X
2

Null Position - Dey.

Pitech

Yavw
FS of Nozzle Exit Plane (Xp), In.
Lower Noxzle

Pitch

Yaw

34

FULL SCALE  MODEL 3CALE

S VN S B 7 v+

—hAaded .. 220
179615 __26.942

T 2030 o BS

0 el -

— 0 -
2,84.0 37.260

ORIGINAL PAGE 13
OF POOR QUALITY




MODEL COMPONENT:___3RB Fretubsrance P
DESCRIPTION: _[Electrical tunnel fairing on top of esch SRR

TABLE 111, - Continued.

MODEL SCALE:

DRAWING NO:
DIMENSION:

Leading edge at Xp -y A )
C of tunnel Yp

9,015

Nons

(Data for 1 of 2)

Trailing edge at Y 1820 27,30

Height — 045 _
Width 5 —0%0
‘ALE, deg. 7 -

3%




TABLE 11I. ~ Continued, ;

MODEL COMPONENT:___3RD Protuberance P32 L)
"ESCRIPTION'__ SRB/ET attach rin

, MODEL, SCALE:__0,01% ,

? &'

: DRAWING NO,: V1.77-0000364 - t

. l .
| DIMENSIONS: (Data for 1 of 2) .

. FULL SCALE MODEL SCALE ;
| _ . o .

; Width 10 1

Heighth 10 18 ’ %
:.‘I'l. B 1
|

e el

T AR N D g L I 3 T T ST A e e e e

P
'f‘
i
i
:vf
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TABLE [II, » Centinued.

MODEL CCMPONENT: ___SRB Protubsrance P33
DESCRIPTION: _Saparatien recket fairing on sach SRR nosie shroud Jedated.

hd 0 g s
MODEL SCALE: 0,015
DRAWING NO.:____ V1270000364
DIMENSIONS: (Date for 1 of 2)
EULL SCALE MOUEL _SCALE
leading edge at Xp 1796 26,940
Trailing edge at Xp iea9 28,338

Radial location is 30* inboard from top centerline.

37




TABLE 1Il., ~ Continued.

MODEL COMPONENT ET_Protuberance PTy i

DESGRIPTION:_LOK Vent Line Fairing on Tank T12 Noss

MODEL SCALE: 2015
DRAWING HO,_V176-0000314

DIMENSIONS: Leading edge at X 321

- ; 7 0

; Tralling edge at Xp 947
I [ -

v A, g

. Ll Al
e

K}

[ TR

MODEL SCALE

g -

3
:
1
!
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TABLE 111, ~ Continued.

¢ ) MODEL COMPONENT:_ _ET Protubsrafnse T2 _
| DESCRIPTION: ine 4 k secured to tank by brackets

with S0-inch spacing
MODE!L SCALE:__ 0,015

DRAWING NO, YL78=0000314A

FULL SCALE ODEL SCA
DIMENSIONS: Leading edge at Xp W7 1,.205
Y =70 =1,053
Trailing edge at Xp 1330 19,950
Yo =70 =1,08)
. Bracket, spacing from Xp = 997 50 __B5

39
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 TABLE 111, - Continued.

MODEL COMPONENT: __ET Protuberance PT'3

——

DESCRIPTION:___LHa feed line on vehicle 4 tank secured to tank by brackets

Q-1 el 3

MODEL SCALE: __0,018
DRAWING NO.__ VI78-000031A

F CALE
DIMENSIONS: Leading edge at Xp 947
Yo 70
Trailing edge at Xp 1330
Yp 20 ___
Bracket spacing from Xp = 997 50

40
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MODEL COMPONENT: _ RuDpER - B

TABLE III, - Cnntinueq.

: S #REVISED 4/2h/Th

GENERAL DESCRIPTION: 24, 3. 34 and 1U0A/B Sanfigurationa

DRAWING NUMRER:

[ Y

*Area- Ft2

'Span (equivalent) - 1n
Inb'd equivalent chord - In,
Outb'd equivalent chord - In.

‘Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord

At Outb'd équiv. chord
Sweep Back ‘Angles, degrees

Leading Edge

Trailing Fdge

Hingeline

* Area Moment (Produet' of area & E)-Ft.3

#Mean Aerodynamic Chord, In.

41

L SCALE

200,15

—i01.0 _

—91.585

34,83
-—326:35
83
~510.92
1.2

L

VLIQ-0001 464, VLT0-000095, VL70-000139.

MODEL_SCALE
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TABLE T11. - Continued.

MODEL COMPONENT: __B0OSTFR SOLID ROCKTT MOTOR - (512) ")
'Y J i
GENERAL DESCRIPTION:  Configuration 3A, Data for (1) of (2) sides,
& Y1.77-000036A . '
; Model Scale = 0,015 | |
VL72-000088D ]
‘ DRAWING NUMBER | _V177-000036A
DIMENSION: ' _ | FULL SCALE  MODEL SCALE
| '
" Length (Includes.Nozzle) - IN. 1741.0 26.115
-  Mox Width (Tank Dis) - IN, 142,3 2.135
Mox Depth (Aft Shroud) - IN, 192.0 2.880
Fineness Rotlo 9.06771 9.06771
- Arga - FTR
‘ Max Crost~Sectional ___201.,06193 __ 0.0452
n Planform ' :
; . i
' Wetted ‘
Bose b
{ . L ¥
: WP of BSRM Centerline (27) - IN. L00 6.000 '
PS of DSRM Nose (X7) - IN. Th3 11,145 Ej
;!

42
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TABLE 111. - Continued.

MODEL COMPONENT: _FATERIAL TANK ~ (112)

GENERAL DESCRIPTION:  External Oxygen liydrogen Tank.

o

NOTE: Idontical te T1l with external iuel lincus ndded

Jodel Senle = 0,015

s

VL7€-000031a
DRAWING NUMBER . ___YL78-000041A
DIMENSION: - o FULL SCALE  MODEL SCALE
Length - IN. (Nose @ Xp = 309) 1865 27.975
Mox Width (Dia) - IN, 32k L.86
Maox Depth .
—
Fineness Ratio | 5.75617 5.75617
Area - FT2 ; '
Mox Cross«Sectional - 572,555 __0.1288
Planform '
. Wetted
» Base .
WP of Tank Centerline (Zp) - IN. - _400.0 6.000
ORIGINAT, PACT I
GfF PorE e
- 43
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'i #REVISED b/ab /T4
. TABLE III. - Continued.
MODEL COMPONENT: VERTICAL - Vg .
‘ GENERAL DESCRIPTION: _Confiruration 1504/R Orhiter Vert{oal Tadiemme—m-—
. MODPL SCALE: Q.01 . MODEL DRAWING: S5S-A00L48, RELEASE 6
¢ b . . .
S DRAWING NUMBER: __yL.70-0001L462 ' i
‘ DIMENSIONS: YWLL SCALE  MODEL 85C/LE
TOTAL DATA |
Area (Theo) - Ft2 " S |
. Planform _4113.253 0.003 .
; Span (Theo) - In. ~Aas720 0 L7368 L
E Aspect Ratio R WY T EE W - S
i Rate of Taper . __0.507 0.507
: - Taper Ratlo D.hol___q.uob ..
; Sweep-Back Angles, Degrees.
Leading Edge ~45.000 = hS.o0d
# Trailing Edge ~262 _ 82
0.25 Blemment Line W13 - kazo
: Chorda: (Theo) 268 k028
Root (Theo) WP ' -EOO h.028
; ?ip (Theo) P 108.470 1.627 _
! MAC S0 808 2997
I Fus. Sta. of :25 MAC . 14683.50 21,953 e
1 W.P. of .25 MAC £35.522... 9.533
! B.L, of .25 MAC ' 0.00 0,00
f ‘ :
Adrfoil Sectlon
r Leading Wedse sngle - Deg. o000 . 000
Trailing Wedge 4ngle - Deg. 1020 . lb.oz0
I Co Leading Edge Radius 2.00 0.030
i Vod .rea 2307 9.003 .
Blanketed irea 0,00 0.00
;i
% . L]
f 44
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TABLE 111, ~ Concluded,

MODEL COMPONENT WINGaK 142

. WRRVISED b/2h/7h

GENERAL DESCRIPTIONS _confiiurationh

Png

‘imﬂ"‘.ﬁ edre of winse,
MODFT. SCALEY 0.015
TEST NO,
DIMENS 1ONS 3 ) ]
TOTAL DATA » g
réa (ineo.) Ft ‘
: Planform . .

Span (Theo In,
Aspect Ratio
Rate of Taper
Taper Ratio :
Dihedral Angle, degrees
Incidence Angle, degrees
i Aerodynamic Twist, degrees .
' . Sweep Back Angles, degrees
Leading Edge
Trailing Edge
0,25 Element Line
Chords:
Root 2The° B.P.O Qe
alp. Theo) B.P.

C
. wfus, Sta. of .25 MAC
& W P. of 25 MAC -
#B.L. of .25 MAC .

EXPOSED DATA
¥ Area wineo) Ft '
*# Span, (Theo) In. 8P108
# pgpect Ratio '
Tapar Ratio

Chords
1 # Root BP108
Tip 1,00 b

# MAC
# Fus, Sta, of .25 MAC
» WP, Of ,25 MAC
] * Bch Of -25 VAC '
. Mrfofl Section (Rockwall Mod NASA)
XXX X=64

Root b = )
" Tip ;!; '
Zz

pata for (1) of (2) Sides
Leading Edge Cuff 2

| slantform Area Ft
! ® Loading Edge Intersects Fus M, L. O Sta
: # Leading Edge Intarsects Wing @ 3%2

45

DWG. NOo_YL7Q-0001h07, -092200

FULL«SCALE MODEL SCALE
—RE  do—

) 14,050
"~ 2.205 TZ.265_
————— N T B S
PR 2 P¥c-i+ 2 I T2 o N

Qﬁp Q ghﬁ:m

4+ i-QQO + 3.92;
___hsoon  hsooo
- ls!i!!‘iﬁ - Lguﬁ-z —
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TAP e R
20° 1.60 in.

, PB,

; PB,  57°  2.10 in.

| PR, 70° 1.8 in.

| PB, 125°  1.76 in.

: P8,  180°  1.33 in.

5 PB,  SRE INNER SHROUD BASE
] 3 P8,  SRB NOZZLE BASE £

| PBy UPPER LH ET BASE

§ PB,  UPPER RH ET BASE

! PB,, LOWER HALF OF ET BASE

é :::55;;2_ STING CAVITY PRESSURE

9. Model Base and Sting Cavity Pressures

Ftgure 2. - Continued,
53
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CONTROL SURPACE

HINGELINE
SFAING CENTERLINE
CENTRRLINE
e
1"'1 D | l
—_—
- N
| i V™
©)
S§1.--J/;E%S;;;-.-"Z:‘\\\*”n
& ® @\..Z—-—‘J &

GREEN

[410)
BLACK

DR

COLOR QODE_

INBOARD SLFYON  GREY
OQUTBOARD ELFVON YEILOW
BODY PLAD ORANGE

h. Elevon and Body Flap Hinge Moment Gage

Figure 2. - Continued.
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Yo ™ 12h,07 " 149,00

L.E.

L)
M

(

Q

xo - 1?60.(” -—-———-e- -—e—

O

\ OUTBOARD

0

)

+

COLOR CODE

My - BIUE
M, ~ WHITE
RFD 2
T M, = PURPLF
COLOR GODF.
BLACK

GAGE SCHEMATIC

1. Wing Bending and Torsion Gage

Figure 2. - Concluded.
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a. Top View

Figure 3. - Model installation photographs.
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d. Rear View

figure 3. - Concluded.




4
i :
!
?’
E3
E.
l.
]
|
i
¥,
)
)
i
|
DATA FIGURES

Note: The 999.000 in the parametric values of ALPHA and BETA for
Figures 4 through 17 is only a flag. The actual values for

ALPHA and BETA are given in the individua) datasets 1n the
Appendix.
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Note: Data from test IA70 used in this report are included in the
source data 1isting.

Tabulations of plotted data are available on
request from Data Management Services.
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