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AERODYNAMIC RESULTS OF A SEPARATION EFFECTS

TEST (IAE7) ON A 0.01-SCALE MODEL (52-0TS)
OF THE INTEGRATED SSV IN THE AEDC/VKF
40-BY-40 INCH SUPERSONIC WIND TUNNEL A

By J. H. Campbell, II, Rockwell International Space Division

ABSTRACT
Experimental aerodynamic investigations were conducted, during the
period July 18-19, 1974, in the AEDC/VKF Tunnel A facility on a 0.01-
scale model (52-0TS) of the integrated Space Shuttle Venicle, including
only one SRB. The purpose of the investigation was to obtain data for
close-in proximity (SRB to Orbiter /Tank) effects with the Orbiter/Tank
combination at relatively high « and B attitudes, and with the SRB

separation motors off.

The AEDC Captive Trajectory System (CTS), which supported the SRB,
was used in conjunction with the tunnel primary sector (supporting the
Orbiter/Tank) to obtain "grid" type separation effects data. The one
symnetrical SRB model was used interchangeably to obtain both right-hand
and left-hand SRB data.

Free-stream data were also obtained for the Orbiter/Tank and for the

SRB. This data was used to provide baselines for proximity effects.

The entire investigation was conducted at a free-stream Macn number

of 4.5 with unit Reynolds number ranging from 4.0 to 6.5 million per foot.
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NCMENCLAT!RE

AEDC
- TAB DATA PLOT
SYMBOL SYMBOL SYMBOL ~ DEFINITION

8a AILRON ATLRON ailron deflection angle, deqgrees

+SPB ALP-B ALPHA SRB anqle of attack. ALPHA = nlot
symbol for SRB isolated tests only;
aSRB = «Q/ET + Aa for all other data
sets, degrees

i aQ/T ALP-0/T ALPHA orbiter/tank angle of attack. All
source data are presented as a function
of aQ/T except for isolated tests of
the SRB: aSRB = aQ/ET + A« for all other
data sets, deqrees

8SRB BETA-B BETA SRB angle of sideslip. BETA = plct
symbol for SRB isolated tests only;
PSRB = £0/T *+ A« for all other data
sets, degrees

Bo/T BETA-0/T BETA orbiter/tank angle of sideslip. A1l
source data are presented as a function
of «0/T except for isolated tests of
SRB; aspp = aQ/T + Ax for all other
data sets, decrees

SgF BOFLAP BDFLAP body flap deflection angle, deqgrees
Ca LAT CA axial-force-coefficient (excluding base
and sting/balance cavity pressure ad-

justments, axial-force/q,S)

. C, CLN CYN yawing-moment coefficient, yawing-
moment/q,,Shy,

C; CLL CBL rolling-moment coefficient, rolling-
moment/q,Sh,

} Cm CM CLM pitching-moment coefficient, pitching
i moment/q,S ¢
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Cy
Cpp
Crpo

Cpc

)

Run No.

]

AEDC
TAB DATA
SYMBOL
Ch

cPe!
CPB2

cpPC

DEL-ALP

DEL-ALP

DEL-BETA

DEL-BETA

DEL-PHI

ELEVTR

GROUP
L

NOMENCLATURE (Continued)

PLOT
SYMBOL
CN
CPB1
CPB2

CpC

DALPHA

DLTALF

DBETA

DLTBTA

ELEVTR
RUN
LREF

DEFINITION

normal-farce coeffici n' . novme™ -
force/q.S

number one orbiter base pressure
coefficient. (Ppy - P.)/q.

number two orbiter base pressure
coefficient, (Ppo2 - P.)/q.

sting/balance cavity pressure
coefficient (P. - P.)/q..

parameter name for the nowinal alpha
difference between 0/T and SRE,
degrees. (Au = wgpp - "0/1)

coefficient name for alpha difference
between 0/T and SRB, degrees.

(Au = agpp - “O/T)

parameter name for nominal beta
difference between 0/T and SRB,
degrees. (Ap = BgRp - ”O/T)

coefficient naie for the beta
difference between 0/T and SRB,
degrees. (A - tigpg - 1Q/T)

coefficient name for the roll angle
difference between 0/T and SRB,
degrees. (A4~ ispp - 40/T)

elevon deflection angle, degrees
test run sequence number

reference MAC, inches
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SYMBOL

Pb1/P.
Pp2/P..
pc/pw

$SRB

®0/7

AEDC
TAB DATA
_SYMBOL
L2

LM

MACH
NCP/L

PB1/P8
P82/P8
PC/pP8
PHI-B

PHI-O/T

PO,PSIA
P8,PSIA
Q8,PSI
RE/FT

RUDDER
S

SPDBRK

NOMENCLATUR

PLOT
SYMBOL

BREF

LREF

MACH
NCP/L

PBI1/P
"PB2/P
PC/P

RHO

PTOTL
P

Q(PSt)
RN/L

RUDDER

SREF

SPDBRK

E (Continued)

DEFINITION

reference wing span, inches

reference length for non dimensional-
izing the pitch and yaw center of pres-
sure calculations, jinches

freestream Mach numbers
non-dimensionalized center-of pressure
location in the normal-force plane,
(length from modei nose to center-of-
pressure)}/2 o

number one base pressure ratio

number two base pressure ratio

stir.i/balance cavity pressure ratio

roll orientation of SRB in the tunnel,
deqrees

roll orientation of orbiter/tank in
the tunnel, degrees

freestream total pressure, psia
freestream static pressure, psia
freestream dynamic pressure, psi

freestream unit Reynolds number x 107",
per foot

rudder deflection angle, degrees

reference wing area, ft”

speed brake flare angle, degrees
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AELC
TAB DATA
SYMBOL

10,R

YCP/L

YT

Y, IN.

NOMENCLATURE (Continued)

PLOT
SYMBOL  DEFINITION

11071 freestream total temperature, "R

T freestream static temperature, 'R

model weight, 1bs

longitudinal distance from the model
weight cg to the forward moment qaqe
of the balance. inches

Tongitudinal distance frow the balance
forward moment gage to the MRC, inches

X longitudinal distance from SRB nose
in mated position to SRB nose in
displaced position, positive aft
along 0/ET longitudinal axis, inches

XMRP X station of Lhe MRC (tank station, Xy,
is listed in the DATAMAN plots
for the orbiter/tank combinationj,

inches

lateral distance from the model weiqht

cqQ to the centerline of the balance
YCP/L non-dimensionalized center-of-pressure
location in the side-force nlane,
(length from mode! nose to center-of-
pressure}/¢ ¢

lateral distance from the balance
cinterline to the MRC, inches

Y lateral distance from SRR nose in
mated position to SRB nose in dis-
placed position, positive along 0/FT
starboard axis, inches

e

.




e

IR e

R R S ST R e T AT L AT AT e e e e e T e e A T e e O E e T R e R e T e e TR S e T e R SR A T T T ».”.-,,_-,-A.H

NOMENCLATURE (Concluded)

AEDC
TAB DATA PLOT
SYMBOL SYMBOL ~ SYMBOL  DEFINITION
AR YC,IN. Y same as Y above, except orbiter/tank
roll is accounted for (this is the Y
referred to on the DATAMAN plots),
inches

YMRP Y station of the MRC (tank station, YT,
is listed in the DATAMAN plots for the
Orbiter/Tank combination), inches

z vertical distance from the model weight
cg to the centerline of the balance,
inches

Al vertical distance from the balance
centerline to the MRC, inches

Az Z,IN. VA vertical distance from SRB nose in
mated position to SRB nose in dis-
placed position, positive downward
along the O/ET vertical axis, inches

IMRP Z station of the MRC [tank station,

I, is listed in the DATAMAN plots for
the Orbiter/Tank combination), inches

10
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INTRONDUCTION

The integrated Space Shuttle Vehicle consists of four components:
Orbiter, External Oxygen-Hydrogen Tank and two Solid Rocket Booster Motors.
During the launch sequence, at an altitude of 140,000 ft. and Mach number
4.5, the SRB's are ceparated from the Orbiter/Tank combination. The
objective of this test (IA87) was to determine the interacting aerodynamic
forces on the various components during this phase of the launch sequence.
The data obtained is to be used for determination of separation motors
sizing and placement to ensure safe separation trajectcries.

Isolated data were obtained for beth Orbiter/Tank combination and
the SRB. The Orbiter/Tank data were obtained at the following discrete
attitudes: o = -5°, 0°, 10° at 8 = 0° and 10°; o = 0° at 8 = 5"; o = 0° and
10° at B = 15°.

Isolated SRB data were obtained for a values of -5. 0, 5, 10, 15, and
20 degrees at g = 0 degrees.

At each of the attitudes noted above for Orbiter/Tank, right-hand
SRB separation data were obtained for the following matrix of SRB attitudes
and displacements with respect to the Crbiter/Tank:

ha(®) 88(°) X{in f.s.)  Y(in f.s.) 2(in f.s.)

-5, 0, 5 -8, -4, 0 0,300 10,100,200,400 -100,0,100,200,400
At each of the attitudes noted above fur the Orbiter/Tank - with the

exception of the three B = 0 degrees attitudes - left-iiand SRB separation

data were obtained for the following matrix of SRB attitudes and displace-

ments with respect to the Orbiter/Tank:

1
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A () sp(®)  X(in f.s.) Y(in f.s.) Z(in f.s.)

-5, 0,5 0, 4,8 0,300 -400, -200, -100, 0 -100, 0, 100, 200, 400
‘. and 7y are in degrees and X, Y, / are in inches full scale. Refer to
Nomenclature section and Figure 2 for definitions and schematic descriptions

of the parameters.

CONFIGURATIONS INVESTIGATED

The 0.01-scale 52-0TS model consisted of an Orbiter, Tank and
one SRB. Full scale tank nrotrusions and Tank-to-Orbiter attach hardware
were simulated. Refer to Figure 3. Neither the tank nose Tightning rod
nor SRB-to-Tank attach hardware were simulated. The SRB mode] was
symmetrical, without separation motors shrouds, and was used interchange-
ably for either the left-hand or right-hand boos ter.

The Orbiter/Tank combination was mounted on the AEDC 0.85-inch
diameter 4.00-Y-36-049 six-component internal strain gage force-
moment balance. The balance was located in the Orbiter model. This, in turn,
was sting mounted, inverted on the tunnel primary sector.

The SRB was mounted on thc AEDC 0.65-inch diameter 4.06-Y-36-020
balance. This, in turn, was mounted inverted on the CTS.

The entire test was conducted with all Orbiter control surfaces

set at their null positions.

12
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The components of each model are described below. Note that the
Orbiter-to-Tank attacn hardware is considered a part of the Tank model.

Orbiter O] = B]y C7 E23 F5 M4 N8 Rb V7 wloy

Component Uescription

B1g Fuselage per Rockwell Tlines VL70-0001390
(Model drawing SS-A01182, Release 7)

¢y Canopy per Rockwell lines VL70-0001398
(Model drawing SS-A011832, Release 7) -

Eog Elevons per Rockwell Tines VL70-000139B
(Model drawing SS-A01182, Release 7)

Fg Body flap per Rockwell lines VL70-0001398
(Model drawing SS-A0T182, Release 7)

Mg Orbital maneuvering system per Rockwell lines
VL70-000139B (Model drawing SS-A01182,
Release 7)

Ny OMS engine nozzles per Rockwell lines
VL70-000139B (HModel drawing SS-A01182,
Release 7)

Rg Rudder per Rockwell lines VL/0-30001398 and
VL70-000095 (Model drawing SS-A01182, Release 7)

V7 Vertical tail per Rockwell lines VL70-0001398
and VL70-000095 (Model drawing $S-A01182,
Release 7)

Wy07 Wing per Rockwell lines VL70-0001398 (Model
drawing SS-401182, Release 7)

Tank ETy = TZO AT]G AT]7 AT]8 FL5 FL6 FL9 FR6 PT]3 PT]A PT20

Component Description
T20 External oxygen-hydrogen tank per Rockwell

Tines VL72-000131 and VL78-000062B (Model
drawing SS-A00117, Release 4)

13
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Component

Solid Rocket Booster SRBLI

AT]6

ATy7

AT]8

FLg
Flg

Flg

FRg

PT13

PT1g

PTog

S18

PS7

Description

Forward orbiter/ET allach structure per Rockwell
lines VL78-0000628, SK-H-4011 (Model drawing
$5-A00117, Release 4)

Left rear orbiter (ET attach structure p2r Rockwell
1ines SK-H-4013 (Model drawing $5-A00117 ,Release 4)

Right rear orbiter/ET attach structure per Rockwell
lines VL78-0000628, SK-H-4013 (Model drawing
$$-A00117, Release 4)

LOX feed lines per Rockwell lines yL78-000062A
(Model drawing $S-A00117, Release 4)

LH, pressure line per Rockwell lines VL78-0000678
(Model drawing SS-A00117, Release 4)

LH, umbilical feed line with an electrical quick
dicconnect box between the orbiter and LT per
Rockwell lines VL78-000062B (Model drawing

$5-A00117, Release 4)

Umbilical door fairing support per Rockwell lines
VL78-0000628, VL78-000050 (Model drawing SS-A00117,

Release 4)

LOX recirculation line for Rockwell lines VL78-0000628

(Model drawing SS-A00117, Release 4)

LOX pressure line per Rockwell lines VL78-0000620
(Model drawing SS-A00117, Release 4)

LOX pressure lines and electrical conduit located
on nose cone per Rockwell lines VL78-0000628
(Model drawing SS-A00117, Release 4)

S18 PS7 (used as left SRB)
S1g PS7 (used as right SRB)

i}

SRBR1

Booster Solid Rocket Motor per Rockwell lines
VL77-000066 (Model drawing $5-A01308, Release 1)

SRE ring structures at X 1505, 1517 and 1852 per
Rockwell lines VL77-000066 (Model drawing
$5-A01308, Release 1)
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TEST FACILITY DESCRIPTION

The AEDC von Karman Facility (VKF) Tunnel A is a 40-X-40 inch, con-
tinuous, closed circuit, variable density wind tunnel with a Mach number
capability of 1.5 to 6.0. Stagnation pressure ranges from a minimum of
1.5 psia at Mach 1.5 up to 200 psia maximum at Mach 6. The stagnation
temperature ranges from 70 to 290°F. The tunnel throat has flexible top
and bottom walls which are moved automatically by electrically driven
screw jacks. Refer to Figure 2c. A detailed description of the facility

may be found in the Test Facilities Handbook*.

DATA REDUCTION

Six component force and moment data were obtained for the Orbiter/
Tank combination (R data) and for the one symmetrical booster model (A

data). In addition, for the Orbiter/Tank combination, two base and one

sting/balance cavity pressure were recorded. These pressures were located
at the base of the Orbiter. The booster had only one cavity pressure.

A1l force and moment data were reduced to coefficient form in the

body-axis system using standard AEDC data reduction procedures. No base

or cavity pressure force adjustments were made to the force and moment

data.

The following array depicts the reference dimensions to which the

aerodynamic coefficients are applicable.

15
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DATA REDUCTION (Concluded)

E* - DATA ATUOOT RTUOOT ]
in & Aust" | fhrouan
% SREF 2690 sq. ft. 2690 sq. ft.
j ' LREF 1290.3 in. 1290.3 in. .
§ BREF 1290.3 in. 1290.3 in.
; XMRP 1258.5 in. XS 1097.0 in. XT

YMRP 0.0 in YS 0.0 in. YT

IMRP 400.0 in. 7S 450.0 in. ZT

| SCALE i .01 | .01

A1l calculated angles and displacements included corrections for
sting/balance deflections in the normal and side force planes. In addition
the Y (lateral) displacement was adjusted for the lateral deflection of the
Tank due to roll about the Orbiter/Tank balance. The actual roll angle was

very small; however, the lateral displacement affected by the roll was

significant.

* Test Facilities Handbook (Ninth Edition) von Karman Gas Dynamics
FacT13ty, Vol. 3, Arnold Engineering Development Center, July 1971.
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TABLE I.
TEST ¢ [A87 DATE ¢ POST TEST
TEST CONDITIONS
MACH RUN REYNOLDS NUMBER  [STAGNATION PRESSURE[STAGNATION TEMPERATURE
NUMBER NUMBER | (per foot x 1076) (pounds/sq. inch) (degrees Fahrenheit)
4.52 1-96 6.48 100.5 116
97-457 5.86 90.2 114 |
458-615 5.92 91.2 114
615-670 6.03 91.2 107
671-919 4.01 60.4 106

1 ORBITER/TANK: AEDC 0.85-INCH DIA. 4.00-Y-36-049

NF +200 80
SF +200 80
AF + 50 30

+310 | 120

——

PM
RM

i+
—

™ —————

COMMENTS:
FORCES IN LBS.; MOMENTS IN IN-LBS.

BALANCE UTILIZED: 2 SRB: AEDC 0.65-INCH DIA. 4.06-Y-36-020
CAPACITY: ACCURACY: AN
1 2 :
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TABLE II1
MODEL DIMENSIONAL DATA
MODEL COMPONENT :___RODY By
R ,’ GENERAL DESCRIPTION - _Fuselage. Confliuration 3, per Rockwell Limes

VL70-000139B

MODEL SCALE: 0.010

DRAWING NUMBER : VL70-000139R

(Model drawing 55-A01182, Release 7)

DIMENSIONS FULL SCALE  MODEL SCALE
Length —-1290.3 12.903
Max Width 267.6 2.676
Max Depth 2hh .5 2.44s
Fineness Roti§ —_— 4.82175 4.82175
Area - Ft2
Mox. Cross~Sectional 386.67 0.0387
Planform
Wetted
Baose
) 39
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TABLE III. - Continued

MODEL DIMENSIONAL DATA

MODEL COMPONENT : CANOPY =Co

GENERAL DESCRIPTION : __Configuration 3A canopy.

MONEL SCATEF.  0.010

DRAWING NUMBER : _VL70-000139B

(Model drawing SS-A01182, Release T)

DIMENSIONS : | FULL SCALE

MODEL SCALE

1.450

Length (X, = 433 _to X, =578), In_E.S. 1US

Max Width

Max Depth

Fineness Ratio

Area

Mox. Cross—Sectional

Planform

Wetted

40
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[ , TABLE III. - Continued

MODEL COMPONENT: ELEVON - Eoo

GENERAL DESCRIPTICN:

o AT R R A T e
w ?‘%ﬂy,wa«gs@n?‘;,““* L T Rt §

_ 3
Configuration 3 per REG? Rockwel) Lines

VL70-090139B, data for (1) of (2) sides.

oy

S

Lt b

MODEL SCALF: 0,010

DRAWING NUMRER: VL70-000139B .4
(Model drawing SS-A01182, Release T)
DIMENSIONS:

FULL-SCALE MODEL SCALF '%
Area - Ft2 i

P ‘zam} 752 A SRR R Q,ume,\ s S

Span (equivalent) - In. 353,34 3,533

Inb'd equivalent chord |, In. 114.78 1,148
Outb'd equivalent chord , In.

‘Ratio movable surface chord/
total surface chord

- At Inb'd equiv. chord 0,208 Q,aga
At Outb'd equiv. chord Q.400 Q.409

Sweep Back ‘Angles, degrees

Leading Edge 0.0

Trailing Edge ~024 -0.g%

Hingeline ~0.00 Q00

Area Moment (Normal to hinge line),F¢3 1548.07 000155
(Product of Area Moment) ’

3
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TABLE III.
MODEL DIMENSIONAL DATA

* MODEL COMPONENT :_ BODY FLAP - Fy

GENERAL DESCRIPTION : Configuration 3A lightweight orbiter body flap.

_MODEL. _SCALE; 0.010 MODEL_DRAWING: SS-AQ00K2

DRAWING NUMBER | __"L70-000139R
(Model drawing SS-A01182, Release T

DIMENSIONS : FULL SCALE  MODEL SCALE
Length , In. 870 Q.8470
Max Width 267.6 2.6760
Ma;( Depth

Fineness Roti§

Area Ft2
Mox. Cross—Sectional —1k2.598 401405
Planform
Wetted 38.0958 0.00381
Base ‘ .

\
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TABLE ITI. - Continued
MODEL DIMENSIONAL DATA

MODEL COMPONENT : ___OMS POD - M,

9
GENERAL DESCRIPTION : _cConfiguration 3 per Rockwell Lines VL70-000139
—NOTE+—My jdeatical—to—MN3—exospt—intersectionto-fusslage — ;
_MODEL. _SCATE. O N10
DRAWING NUMBER © _ VL70-000139B r
(Model Drawing SS-A01182, Release T) 3
DIMENSIONS : FULL SCALE  MODEL SCALE
Length, In. . 346.,0 3.460 "'
Mix Width » In. 108.0 1.080
Max Depth , In. 113.0 1.130
- Fineness Ratio
Areo
Max. Cross—Sectional
Plonform
Wetted .
Base

Centerline of OMS Pods
WP = 463.9 in F.S., WP = 400 + 63.9 = 463.9

BP = 80.0 IN. F.S.
Length: 1214.0 to 1560.0 = 346.0 1n F.S.

43
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TABLE 11I. - Continued

FODRL COYPONENT:  OMS NOZZLES - Ng

arI=2AL DASCRIPTION:  Basic OMS Nozzle of Configuration 24 per Rockwell Lines

v170-028306 and VL70-000089"B". Intersection of nozzle exit plane and

nozzle centerline at XG= 1570.75. ¥ =+ 99.25, Z_ = 507.25

MODEL SCALE =  0.010

DRAVINS 1O. VL70-008306, VL79-000089"B", SS-£00092
(Model drawing SS-A01182, Release ')

I_)IX!S!-!SIO}‘S FULL SCALE MODEL,_SCAIE
Mach Yo.
Cimxal Point to Exit Plane :_._. e
Throat to Exit Plane — S
;' Exit : 5000 —0.500 .
Throat : N/A__ - .7/ S
Inlet ' 28.00 0.280
AI'C& "V.N'l .
| t _13.635 __:00L364
Throat
i Gimbal Point (station)~in.
| X 15180 1518
| } 1 + 88.0— t 0880
z v 492.0 4.920 '
Null Position~deg.
Pitch : 15°u9" 15%u9¢
. (o)
Yaw " £ 1297 12°17"

e TR ias o glmese T w b e
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} GENERAL DESCRIPTION:

TABLE III.

- Continued

#*REVISED h/24/T7h4

MODEL DIMENSIONAL DATA

MODEL COMPONENT: _ RUDDER - Rg

Configuration 139E Orbiter Rudder for stabilizer

V7

MODEL,_SCALE: 0.010

DRAWING NUMBER:
(Model Drawing SS-A01182, Release T)
DIMENSIONS :

*Area- Ft2

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

Ratio movable surface chord/
total surface chord

. . At Inb'd equiv. chord
At Qutb'd equiv. chord
Sweep Back ‘Angles, degrees
Leading Edge
Trailing Edge
Hingeline
Area Moment ( Productof Area & ¢ ') ,Ft>

Mean Aerodynamic chord , In.

R TR R 8 g e 1

45

VL70-0001398B, VL70-000085

FULL-SCALE

34.83
26.25
34.83
_S10.52
3.2

MODEL SCALE

0.0100

0.732




TABLE III. - Continued

MODEL DIMENSIONAL DATA

MODEL COMPONENT: VERTICAL - V7

GENERAL DzSCRIPTION:

rounded leading edge.

Centerline -ertical tail, double-wedge airfoil with

NOTE: Same as VS, but with manipulator housing remoxed

MODEL SCALE: 0.010

DIMENSIONS: FULL SCALE MODEL SCALE
TOTAL DATA
hrea (Theo) - Ft2
Planform . 425.92 Q.0426
Span (Theo) - In. 315.72 3.157
Aspect Ratio 1.675 1.67%
Rate cf Taper 0.507 0.507
Taper Ratio 0.4ok 0.kol_
Sweep-Beck Angles, Degrees.
leading Edge _45.000 = _145.000
Trailing Edge 26.249 26.249
0.25 Element Line 41.130 41.130
Chords:
- Root (Theo) WP 268.50 2,685
Tip (Theo) WP 108.47 1.0847
MAC 199.81 . _1.998
Fus. Sta. of .25 MiC 1463.50 14,635
W.P. of .25 MAC 635.522 6.1355
B.L. of .25 MAC 000 = _0.00
Airfoll Section
Leading Wedge sngle - Deg. 10.000 10.00
Trailing Wedge Angle - Deg. 14.920 _14.920
‘Leading Edge Radius 2.0 2.0
Void Area 13,17 001317
Lanketed ifrea 0.00 0.00

46
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TABLE III. - Continued

wWyNEL SOMPONENT:  WING=W) 7

"TNERAL DESCRIPTION: Confifuration 3 per Fockwell Lines

2Q-020139B

ek

Aspect Ratio
Rate of Taper
Taper Ratio '
Dinedral Angle, degrees
Incicance Angle, degrees
Aerodynamic Twist, degrees
Sweep Sack Angles, degrees

Leadinc Edge .

Traiiing Edge

0.25 Element Line
Chords:

Rev . .1e°; BcPc0.0o

Tip, (Theo) B.P,

. MAC

Fus. Sta. of .25 MAC

W.P. of .25 MAC

B.L. of .25 MAC .

EXPOSED DATA

rea (ineo) Ft

Span, (Thee) In. BP108
Aspect Ratio
Taper Ratin
Chords

Root BP108

Tip 1.00 b

T

MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC
Atrfoil Section (Rocikwell Mod NASA)
XXX X~64

Root & =

ﬂag-

Jata for (1) of (2) Sides

Leading Sdge Cuff
Planfe-m Amea  Ft

Leacing Edge Intersects Fus M, L. 0 Sta
lcading Edge Intersects Wing @ Sta .

hy
i

NOTE: Same as W103 except cuff. airfall and incidenze ancle

MODEL SCALE: 0.010 (Model Prawing SS-AQMLE2, felease 7)
TT8Y N9, DWG. NO.  v1.70-000139R
DIMENSIONS ¢ FULL=-SCALE MODEL SCALE

TOTAL DATA 2
rea ..1e0,) Ft
2lan‘orm 2699.0 0.2690
Snan (Theo In, 936,68 9. 3668

Y
DN
N

o
N

LpbpEp
EEEE

wpPbtopppp
BEBER

1

—5e 000 5000 e
PP o U0~ TV T 1) -
320 - i 1007 |- I
137,85 1, 3785
'
L1680 Sl.309
—_—a02.20 —a 392 e
182 .13 1821
1752.29 0.112
(< . . 0
2058 -57555--
—7.2451 ~0.2450
137 88 1_379
39303 i B~ & o SO
1155.21 11_As3.

1. 20 3.002
281,78 2 61
0.10 0.10
—id e o 1O V- S
138333 Q.008
_-‘-?ﬂ-ﬂ—- -‘.nsm_-
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TABLE I11. - Continued

MODEL DIMENSIONAL DATA

MODEL COMPONENT :___EXTFRNAL TANK - Tzc

GENERAL DESCRIPTION : ___External Oxygen-Hydrorcn Tank

MODEL, SCALE: 0.010

DRAWING NUMBER : _VLT2-000131, VL78-000062B

(Model drawing SS-A00117, Release b)

DIMENSIONS : FULL SCALE  MODEL SCALE
Length (In.)(Nose @ Xp=228.92)  _1846.905 18.469
Mox Width (Dia., In. (@x,r=975.675) 333.2 3.3
Major Depth (In.,) 330.2 3.302
Fineness Rotio 5.65713 5.65713
Areo - ll‘t2

Mox. Cross—Sectional £05.534 0.0605
(@ % = 975.675)
Major Cross Section 59k 879 0.0595 .
WP of Tank Centerline (Z),In. 400.0000 4 .0000
Bose (On 330.2 Dia.) 59!;579 0.0595
48
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’ TABLE III. - Continued
\ . MODEL DIMENSIONAL DATA

' MODEL COMPONENT: ATTACH STRUCTURE - ATyg

i s
t‘. ? GENERAL DESCRIPTION: Forvard orbiter/ET Attach Structure (2 member
|

| ; Structure)

} MODEL Scalk: 0.010 MODEL DRAWING:

DRAWING NO.: VL78-000062B, 3K-E-4011
DIMENSIONS: MEMBER
fl X%
Yo
Z
Xr
Yr
2y
2 X%
Y0
Zq
X
Yr-
2y

Diameter of Members: 5.70 In. Dia. F.3.

49

TS N " - _ "

FULL SCALE
394.38
)
LWR ML
1131.0
46.8
561.298
394.38
]
LWR ML
1131.0
- 46.8
561.298

SS-A00117, Releuse &4

MODEL SCALE
3.944
0
LWR ML
11.310
0.468
5.613

3.944

LWR ML
11.310
- 0.468

5.613




TABLE 11I. - Continued

MODEL DIMENSIONAL DATA

MODEL COMPONENT: ATTACH STRUCTURE - ATy7

GENERAL DESCRIPTION: Left rear orbiter/ET attach structure (2 member

structure)

MODEL SCALE: 0.010 MODEL DRAWING: SS-A00117, Release b

DRAWING NO.: VL78-000062B, SK-H-4013

DIMENSIONS: MFMBER FULL SCALE MODEL SCALE
X, 1317 13.17
Yo - 96.5 - ©.965
2,  267.5 2.675
Xr 2058.0 20.58
Yp - 125.827 - 1.258
Zp  5.5.5 5.155
X 137.0 13.17
Yo - 9.5 - 0.965
- Zo  267.5 2.675
Xt 2058.0 20.58
Yr - 125.827 - 1.258
Zp  515.5 5.155

Diameter of Members: #1 11.5 In. Dia. F.S.

# 15.5 In. Dia. P.S.

50
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MODEL COMPONENT:

GENERAL DESCRIPTION:

structure)

MODEL SCALE:

DIMENSICNS:

Diameter of Members (In.):

0.010

TAGZLE I11.

- Continued

MODEL DIMENSIONAL DATA

ATTACH STRUCTURE - AT

18

Drawin, FNo:

MEMBER
noox,
Y
Y7
2\
e x
2
X
Yp
Zr
#3 Xo
YO
%
Y7
Z'I‘
#1
©
#3

51

FULL SCALE

1317.00
+ 96.5
267.5
1872.0
+ 125.827
515.5

1317.0
+ 96.5
267.¢%
2058.0
+ 125.8627
515.5

1317.0

54.40
19.30

2058.0

2.5
567.6
15.5

11.5
4.5

Right rear orbiter/ET attach structure (3 member
VL78-000062B
MODEL DRAWING: SS5-AOOll7, Pelease k

MODFL SCALZ

13.170
+ 0.965
2.675
18.720
+ 1.258
5.155

13.170
+ 0.965
2.675
20.580
+ 1.258
5.155

13.170
0.544
0.193

20.53
0.025
5.6T76

0.155
0.115
0.045S




- MODEL SCALE: 0.010
DRAWING NO.: VL78-000062B,
DIMENSIONS: ‘

leading edge at:

Trailing edge at:

BRI A ange

TABLL TIII.

MODEL COMPONENT: FEEDLINE - FLg

- Continued

MODEL DIMENSIONAL DATA

GENERAL DESCRIPIION: LOX feedline simulated between ET and@ Orbiter.

MODEL DRAWING: $S-AO0Ll7, Helease k

Dia., Inches

X
Yp

52

FULL SCALE MODEL SCALE

1033.3 10.333
70.0 0.700

1033.3 10.333

- 70.0 T 0.700

2071.50 20.715
70.00 0.700
18.680 0.188

2071.50 20.715

+ 70.00 + 0.700

Centerline of LOX feedline located radia lly at g = 23%4"
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TABLE III. - Continued |
MODEL DIMENSIONAL DATA :
MODEL COMPONENT: PRESSURE LINE - FLg
GENERAL DESCRIPTION: Max. cross-sectional area simulating LH, pressure ;i
) line and electrical conduit line on the ET. Drawing No: VLT8-0000628B
MODEL SCALE: 0.010 MODEL DRAWING: S5-A00117, Release & :
L
DIMENSIONS: FULL SCALE MODEL SCALE ;
Leading edge at: Xp 1127.1 11.27 .
-3
Yo 110.3 1.103 ]
Trailing edge at: Xy 2062.1 20.621 ;
Yo 110.3 1.103
Centerline of LH, pressure line located radially at @ = 330145'
.
. A
: 4
‘ %
53
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TABLE III. - Continued | __
A MODEL DIMENSIONAL DATA ]
MODEL COMPONENT :___LHp UMBILICEL FEEDLINE FL,
GENERAL DESCRIPTION ' __LHy umhilical feedline with an electrical quick- K
h i disconpnect bhox hetween the Qrhiter and ET
\ _MQDEL SCALF:  0.010
DRAWING NUMBER __VL78-0000628
(Model drawing SS-AOO117, Release &%)
DIMENSIONS | FULL SCALE  MODEL SCALE
Centerline at XT 2071.5 _20.715
Max Width 3.2 Q.312
' Max Depth 37.5 0.375
Diameter 17.0 Q.170
Areo
Max. Cross—Sectional -
Planform
Wetted
Base :
‘ [




TABLE III. - Continued

MODEL DIMENSIONAL DATA

MODEL COMPONENT: FAIRING - FRg

Cross member between aft ET/orbiter attach structures

GENERAL DESCRIPTION:

N MODEL SCALE: 0.010 MODEL DRAWING: SS-AOO1l7 ‘
i Release b
8 DRAWING NO.: VL78-000062B, VL78-000050
E DIMENSIONS: FULL SCALE MODEL SCALE
i : Leading edge at X 2035.50 20.355
{ Length 15.00 0.1%0
- Width 193.0 1.930
.F
=
E
|
|
|
55
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TABLE III. - Continued

A MODEL DIMENSIONAL DATA
MODEL COMPONENT: ET PROTURERANCE - PT,s

GENERAL DESCRIPTION: Maximum cross-sectional area simulating LOX recirculation

line and electrical conduit box on planform view of external tank, TpQ.

MODEL SCALE: 0.010 MODEL DRAWING: SS-AOOLl7
Release 4
DRAWING NO.: VL78-000062B

DIMENSIONS: FULL SCALE MODEL SCALE

Leading edge at: ' Xp 1208. 3 12.083

YT + 95.0 + 0.950

Xop 1208.3 12.083

Yy - 95.0 - 0.950

Trailing edge at: X 2060.5 20.605

Yp +95.0 +0.95

Xp 2060.5 20.605

Yp - 95.0 - 0.950

Centerline of LOX recirculation line locatud radially at @ = 33945°'

| 56




TABLE IIl. - Continued
MODEL, DIMENSIONAL DATA

MODEL COMPONENT: ET PROTUBERANCE - PTy),

GENER.L DESCRIPTION: LOX pressure line on Tank, Top

MODEL SCALE: 0.010

DRAVING NO.: VL78-000062B (Model drawing SS-AOO117, Release k)

DIMENSIONS: FULL SCALE MODEL SCALE
Leading edge at: Xep 355.90 3.559
Yo 6.0 0.06
Trailing edge at: Xp 2060.5 20.605
YT + 87.0 + 0.870

Centerline of T.OX pressure line located radially at ¢ = 23%24!

57




TABLE III. - Continued

MODEL DIMENSIONAL DATA
MODEL COMPONENT: NOSE CONE LINES - PTyg

GENERAL DESCRIPTION: Maximum cross-sectional area simulating the
LOX pressure' line and electrical conduit on top of external tank
(Tnp) nose cone area.

MODEL SCALE: 0.010

DRAVING NO.: VLT8-000062B (Model érawing SS-A00117, Release k)

DIMENSIONS: FULL SCALE MODEL SCALE
Leading edge at: X 360.92 3.609
Yo 34.0 0.340
Trailing edge at: Xp 955.1 9.551
| Yo 33.5 3.365

Centerline of lines located radially at @ = 33%5!

58
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i . TABLE III. - Continued

| : MODEL DIMENSIONAL DATA

r‘ MODEL COMPONENT ' _ROASTER S01TD ROCKET NMOTOR o Sog
P GENERAL DESCRIPTION - __ Configuration MCRSOD. Data for (1) of (2)
s '! ; sides.
E\ MODEL éCALE: 0.010
il DRAWING NUMBER ' _V1.77-0000£4 (Model drawing SS-A01308, Release 1)
!
i
|
g .
3 DIMENSIONS : FULL SCALE MODEL SCALE
E Length (Includes nozzle), In. 1989.4 19.894
o Mox Width (Tank Dia.), In. — 1460 1.460
t ‘ Max Depth (Aft Shroud), In. 192.0 1.920
- ’ Fineness Ratio 9.06771 9.067T1
Area , ‘Fta
Mox. Cross—Sectional —201.06103 —0.020)
Plonform
‘ Wetted
'? Base ‘
WP of BSRM Centerline (Zp), In. 4oo.0 4.000
FS of BSRM Nose (x.r), In. | 743.00 7.430
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TABLE III. -~ Concluded

MODEL DIMENSIONAL DATA

MODEL COMPONENT: SRB PROTUBERANCE - PS7

i , DESCRIPTION: SRB/ET attach ring: two attach rings and one structural ring

MODEL SCALE: 0.010 ' ‘

DRAWING NO. VLT7-000066 (Model drawing SS5-A01308, Release 1)

DIMENSION3)DATA FOR 1 OF 2): FULL SCALE MODEL SCALE
Centerline at Xg: 1505 15.05
1517 15.17
1852 18.52
width 10 0.10
Heigth 10 0.10
; 60
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g Pin A" (Ret) —___

' ~e .
'i Model Potation (Ref ) ———u T 7-in (Re!)

| -
e e
—1

¢ Tunrel "A" Flow

Transducer Package
and Electrical
Conduit Installation ~~~—__ !

Treer

Pich Center Drive ¢
huhuahn—/’//ff

X

——

el ——:
- —

i, |7
Stroke (Ref.)

Existing Dittuser
Support Frame

Retracted

/~ Axial Orive

,/ instatlation
4

Pitch Orive
Installation

d. AEDC von Karman Gas Dynamic Facility Tunnel A

Figure 2. Continued.
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e. Artist's Conception of the
Figure 2, Continued.
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DATA FIGURES

(see Volume 2 for Tabulated Source Data)
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