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RESULTS FROM INVESTICATIONS IN THE NASA/MSFC
TWT ON A .004 SCALE MODEL SPACE SHUTTLE LAUNCH
VEHICLE (MODEL 13P-OTS) TO DETERMINE GAS SUPPLY

STRUT EFFECTS ON MODEL PRESSURE ENVIRONMENT (IA53)

By

W. P. Garton
ABSTRACT

Results from tests in the NASA/MSFC 14 x 14 inch TWT consist of pres-
Sure measurements on the aft portion, in the base regions, and on the wing
surfaces of the Rockwell Space Shuttle Launch Vehicle components. Addi-
tionally, axial force determinations were made from the pressure data.

All data are in coefficient form.

Data were recorded with the model at zero degrees angle of attack and
sideslip through a Mach number range from 0.9 to 3.0. Since the purpose of
the tests was to determine the effects of strut mounting on the model, the
only conliguration changes investigated were strut mounting techniques and

gas line fairing location between ET and orbiter.
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| DATAMAN
_ SYMBOL  SYMBOL
- Ap
é b BREF
A CaA CA

Cay CAB

SRR E IR O PR B

Cpx cp

5' Cpp,, CPBX
- FA
!.
= Rref LREF
r M MACH
=
;E P P
.
%, P PO
’ q Q(PsI)
i RN/L RN/L
Sref SREF
T
X
Y
z
a ALPHA
8 BETA

NOMENCLATURE

DEFINITION
base area, in.2
reference span, in.
axial force coefficient, Fp/qS,qf

base axial force coefficient,
[ (Pw = Pp)/a] (Ap/Spes)

pressure coefficient, (gk- Px)/q

base pressure coefficient at orifice, (px - pw)/q
axial force, 1b,

reference length, in.

Mach number

static pressure, psi

total pressure, psi

dynamic pressure, psi

Reynolds number per unit length; million/ft.
reference area, in.2

temperature, °F

longitudinal displacement along centerline
lateral displacement from centerline
vertical displacement from centerline

angle-of-attack, angle between the projection of

the wind X - axis on the body X, Z-plane and the
body X-axis; deg.

sideslip angle, angle between the wind X -axis

and the projection of this axis on the body X,
Z-plane; deg.
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DATAMAN
SYMBOL SYMBOI,

¢ PHI

X/c X/C

Y/b/2 2Y/B

SUBSCRIPTS

b

ref

1,2,ete

NOMENCLATURE (Continued)

DEFINITION
model roll angle, positive right wing down
chordwise location, ratio of distance from

the leading edge to the length of the local
chord

semi~-span location, ratio of distance from
the longitudinal centerline to the wing
semi~-span

base

orbiter

solid rocket booster
total conditions
external tank

wing

orifice number

Iree stream conditions
reference conditions

pressure orifice number

i i




INTRODUCTION

Several wind tunnel tests are planned to investigate the effects of
Solid Rocket Booster (SRB) and Main Propulsion System (MPS) engine plume
effects on the afu body and base pressure environment of the Space Shutt]g
Launch Configuration. The gases used to simulate the engine exhaust plume
flows during these tests must be introduced into the model through a sup-
porting strut or struts. The purpose of the investigation reported here-~
in was to determine the effects of the various proposed gas supply strut
configurations on the vehicle base pressure environment so that optimum
strut configuration and placement could be achieved.

Some of the strut configurations investigated during this test were
large enough to cause tunnel blockage concern. These configurations will
be tested in the Rockwell 7 x 7 ft Trisonic Tunnel using the same model
and model support hardware for comparison results.

All data were taken at zero degrees angie of attack and sideslip
covering a Mach number range from 0.9 to 3.0. The Rockwell designation
for the integrated vehicle model was 13P-OTS. Designations for the
orbiter, external tank, and solid .ocket booster individually were
13P-0, T17, and S16. The test was conducted during Decemper 1973 -
January 1974 carrying a test number of MSFC TWT 583 and a NASA series

number of TAS3.
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CONFLGURATT.ONS INVESTIGATED

The model used in this test Is designated 13P-0TS. It is compr ised
of the following major comporents, all constructed to .004-gcala:
Orbiter, 13P-0 Vehicle 2A (modifiea), with provisions for 19
: ’ pressure measurements. Elevon, aileron, rudder
‘ and spced brake deflections were a2ll zero. The

specific elements of the orbiter veh'cle are:

: Element Identifier
f ; Body B58

: f Canopy c5

E Elevon E18

' Body Flap F4

% OMS Pod M3

: , Rudder k

g ‘ Vertical Tail Ve

é ‘ Wing w87

Modifications to the vehicle 2A ronfiguration con-
2 sisted of removal of the manipulator arm fairings
| (D7) and alteration of the nose forward of body
station 300 to approximate vehicle 3 contours

(brawing VL70-0001398). Dimensional data for these

clements are given in Table I11.

- External Tank, Vehicle 3 configuration, with 11 pressure measure-
T17
ments. Dimensional data appear in Table III.
%; Solid Rocket Vehicle 3A configuration. Dimensional data appear
§ Boosters '
; S16 in Table I1l. The left-hand booster has provisions

for 7 buse pressurc mecasurements.




Launch Con- Consists of orbiter, external tank and solid rocket
figuration

Cl booster with attachment hardware and protuberances

i
i
;Fv
E

Strut M1 Single strut mounted to lower surface of external i
tank. :
Strut M2 Single strut mounted to the side of the left solid

rocket booster.

Fairings G1 These fairings, Gl forward and G2 aft, are shown in
and G2 the sketch of figure 5, together with pertinent

dimensional data.

Each of the dummy gas supply struts may be installed in one of two
positions (forward or aft) on the integrated vehicle model. These positions,

in terms of strut leading and trailing edge intersections with the body to

which it is mated, are given in Tapile IV.

The gas supply fairings, Gl and G2, between the orbiter and external

|IEEEHE A

tank can each be installed in one position only. The respective leading

and trailing edge positions are as follows:

; ,. Leading Trailing
g Fdge Edge

| Gl xO = 378% xO 2 663.5
= G2 Xo = 1031.5 Xo = 1317

- * Theoretical location because of presence of
- forward orbiter/external tank attach post.

10




Minor components which may be installed on the major components of
model assembly include the external tank and solid rocket booster pro-
tuberances, the attach structures, feedlines, and umbilical door fairing
support. In general, the configuration and arrangement of these parts,

when installed, is in agreement with the following drawirngs:

VL72~000088D General Arrangement
VL78-000041B External Tank
VL77-000036A Solid Rocket Booster
VL70-000139B Orbiter

The specific components used in this test include simulations of the

following:
Item Description Designation
ET Protuberance LOX Vent Line Fairing PTy
ET Protuberance LOX Feed Line PTy
ET Protuberance ~ LH, Vent Line PT3
SRB Protuberance Attach Ring PS2
SRB Protuberance Separation Rocket PS3
Fairing
SRB Protuberance ILlectrical Tunnel PS4y
ffairing
Attach Structure Front Orbiter/ET ATs
Attach Structure Left Rear Orbiter/ET ATg
Attach Structure Right Rear Orbiter/ET ATy
Attach Structure Front SRB/ET ATg
Attach Structure Rear SRB/ET ATg
Orbiter Feedline LOX Feedline FL;
Orbiter Feedline LH2 Feedline FLg

Fairing Support Umbilical Door Fairing Fl
Support

11




The model was supported in the tunnel on the IPper arm of a special
dual sting inserted in the base of the orbiter modal, When struts Ml or
M2 are installed, their outer ends are attached to and supported by the
lower arm of the dual sting. To enable the outer ends of both the SRB -
mounted and ET -~ mounted struts to mate with the lower arm of the sting,
the upper arm, with the attached integrated vehicle model, can be rotated
about an axis coincident with the external tank longitudinal centerline.
The general arrangement of the model and support hardware in the tunnel
is shown in Figures 2 and 3.

The arrangement and locations of the pressure orifices on the orbitef
wing and base, on the external tank, and on the base of the left-hand
solid rocket booster are shown in Figure 6. The locations of the pressure
orifices on the orbiter wing are given in terms of percent chord and per-
cent semi span of the theoretical wing in Table V, and the orbiter nominal
base pressure measurement locations are shown in Table VI.

The nominal locationg of the pressure orifices in the bases of the

external tank and solid rocket are shown in Tables VII and VII1I, respec-

tively. The angular displacements are measured countercluckwige from the
top of the body as viewed from the rear (see Figure 6), and the radial

displacements are measured in inches, model scale, from the body loﬁgiw

tua.nal centerline.

12
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TEST CONDITLIONS

All data were recorded with the model at zero degrees angle of attack
and sideslip. The tunnel conditions existing during the test are presented
in Table I.

The model was assembled for tunnel installation with a standoff
(spacer) of incorrect length at the forward orbiter/external tank attach
point. The error was not detected and rectified until runs number 1
through 18 had been accomplished. Runs 9/1 and 10/1 were then performed
to verify that this model configuration change had no significant effect
on the measured base pressures. All other runs (numbers 19 through 45)
were made with the longer (correct length) standoff installed.

Tunnel blockage factors for the vafious model/strut configurations

were 3.51 for M1Gl or M1G2 and 3.37 for M2Gl or M2G2.

13
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TEST FACILITY DESCRIPTION

The Marshall Space Flight Center 14" x 14" Trisonic Wind Tunnel is
an intermittent blowdown tunnel which operates by high pressure air flow-
ing from storage to either vacuum or atmospheric conditions. A Mach
number range from .2 to 5.85 is covered by utilizing two interchangeable
test sections. The transonic section permits testing at Mach 0.20 through
2.50, and the supersonic section permits testing at Mach 2.74 through 5.85.
Mach numbers between .2 and .9 are obtained by using a controllable
diffuser. The range from .95 to 1.3 is achieved through the use of
plenum suction and perforated walls. Mach numbers of 1.44, 1.93, and 2.50
are produced by interchangeable sets of fixed contour nozzle blocks. Above
Mach 2.50 a set of fixed contour nozzle blocks are tilted and translated
automatically to produce any desired Mach number in .25 increments.

Air is supplied to a 6000 cubic foot storage tank at approximately
-40°F dew point and 500 psi. The compressor is a three-stage recipro-
cating unit driven by a 1500 hp motor.

The tunnel flow is establishgd and controlled with a servo-actuated
gate valve. The controlled air flows through the valve diffuser into the
stiiling chamber and heat exchanger where the air temperature can be con-
troiled from ambient to approximately 180°F. The air then passes through
the test section which contains the nozzle blocks and test region.

Downstream of the test section is a hydraulically controlled pitch

sector that provides a total angle of attack range of 20° (+#10°). Sting
offscts are avallable for obtaining various maxitum angles of attack up to
259,

14
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The diffuser section has movable floor and ceiling panels which are
the primary means of controlling the subsonic Mach numbers and permit more

efficient running supersonically. The sector assembly and supersonic

diffuser telescope into the subsonic diffuser to allow easy access to the
" model and test section.

Tunnel flow is exhausted through an acoustically damped tower to ' ?

’l

atmosphere or into the vacuum field of 42,000 cubic feet. The vacuum

AR

tanks are evacuated by vacuum pumps driven by a total of 500 hp. i
Data are recorded by a solid-state digital data acquisition system. : b
The digital data are transferred to punched cards during the run to be

reduced later by a computer to proper coefficient form.

e s

I
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DATA REDUCTION

The pressure data were reduced to coefficient form and recorded on
tape with the wind tunnel parameters, model configuration and run number.
The base |

~48ure coefficients for all three vehicle components were
integrated in accordance with the following approximate equations to
obtain_base axial force coefficients:

Orbiter:

CA =
bo S
q Sraf

(.184 Cpl + .170 sz

+ .390 Cp3 + .214 Cp4)
External Tank:

c
Abt q sref [0072 (Cp5+cp9)+|144 (cplo+.cp14+ Cpls)

+,082 (Cp6+ Cp7+ CPS) +.164 (Cp11+ Cp12+ Cpl3)]

Solid Rocket Booster (One) ;

-1
q sref [00158 Cpl6+00594 (C

Caps = p19% Cp20* Cp21* Cpyy)

*+:1049 (Cpy; + Cpyp) ]

The numeral subscripts in these equations indicate the pressure orifice
numbers shown in Figure 6 and listed in Tables VI through VIII.

Pressure coefficients were calculated by:
Crx = (px - p.)/q

where x indicates the pressure orifice number.

16
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Reference dimensions used were:

Dimension
Parameter Full Scale Model Scale
Reference Area (Spof) 2690 ft?2 6.198 in?
Base Areas (Ap)
orbiter 427.8 £t2 0.958 in2"
External Tank 572.55 £t 1.319 in?
Solid Rocket (1) 201.06 ft2 0.4632 in?

#Represents sum of model areas to be used in computation of

c .
Apo

17
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DATA PRESENTATION

The data have been plotted in a manner to permit ready comparison
of the effects of the various strut configurations on the aft pressure
field experienced by the model. Three groupings of model canfigurations

have been employed for all data presentation:

CONFIGURATION GROUPS

1 2 3

cirt c2rt c1rl
c1rlma, ciricy | c1rleam2y
c1FiMl, c1Flg, c1rlcam2,
c1Flm2,

c1iriM2,

Group 1 compares horizontal versus vertical strut mounting techniques.
Grouﬁ 2 compares forward or aft mounting of the gas supply fairing while
Group 3 is a combination of Groups 1 and 2.

In accordance with the groupings shown above, base pressure
coefficients for each configuration are first plotted as a function of
Mach number. Then the base axial force coefficient for each model com-
ponent (i.e., orbiter, external tank, and SRB) is also presented as a
function of Mach number. Finally, for each test Mach number, orbiter
wing presau;e coefficients are plotted as chordwise and spanwise profiles
of pressure distribution for both upper and lower wing surfaces. The index

of Data Figures should assist in location of any specific data plot. Data

tabulations have been included as an appendix to this report.

18




TABLE I.

TEST ¢ MSFC TWr-588 bATE" 11726723 |

¢ | TEST CONDITIONS

?

i REYNOLDS NUMBE DYNAWIC PRESSURE  [STAGNATION TEMPERATURE
MACH NUMBER (per unit length) (pounds/sq. inch)  ,§  (degrees Fahwenheit)

\ 0.9 6.2 x 109/f¢ 7.37 | 100

1.2 6.7 x 10°/ft¢ 10.68 100

! _1.46 6.5 x 106/ 9.47 v 100

| 1.96 7.0 x 10%/5¢ 10.24 100

& 2.99 4.0 x 10%/f¢ 5.19 - 140

‘L:

i

.

BALANCE UTILIZED: NONE

CAPACITY: ACCURACY: (“:I'%EFE?&%%T )

NF .
SF oo e oo j
AF |
P e .

RM
Y™

l
Il
|

COMMENTS: Pressure data only ' q
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TARLE II1. MODEL COMPONENT DIMENSIONAL DATA

MODEL COMPCHENT:  Dody B58

GENERAL DESCRIPTION:

Double Delta Wing Fusclage Per Jines VIL,70-000693, except

nose madificd to conform to Vehicle 3 configuration forward of Station 200 (Station ;03

on Lines VL70-000139)

VL72-000061 VI70-00013°0

DORAWING NUMBER: V1.70-000093

" DIMENSIONS:

Length, in,
Max. Width X 560 to Xo 1307, in.
Max. Depth, in,
Fineness Ratio
Area
Max. Cross-Sectional
Planform
Wetted

Base

25

FULL-SCALE

. 1328,.3

216, 0

239.0

5,495

319, 656

MODEL SCALE

5.313
0.864

0.956

5, 495

0, 005




TABLE ITI. MODEL COMPONENT DIMENSIONAL DATA (Continued)

MODEL COMPGILNHT: Canopv - C5

GEREPAL DESCRIPTICN: _oA Configuration Per NR lines VL70-000082,

Scale Model =, 004

DREWING NUMBER:

DIMENSIONS :

Sta, Fwd, Bulkhead

Sta, T. L, .
Canopy Interscets Body ML
Fineness Ratio
Area
Max. Cross-Sectional
Planform
Netted

Base

)0

2

FULL-SCALE

391, 00

660. 0

391, 00

MODEL SCALE

1,564
_ 2,240

_1.504

1]
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TABLE III. MODEL COMPONENT DIMENSIONAL DATA (Continued)

MODEL COMPONENT: Elevon E-18

GENERAL DESCRIPTION: 2A Configuration Per W-87. NR Lines VL70-000093

Data for (1) of (2) Sides

Model Scale = ,004

DRAWING NUMBER: VL70-000093

DIMENSIONS : ' FULL-SCALE MODEL_SCALE
Area, FT2 205.5 —02.0033 i
Span {equivalent), m 353.34 1.413 “
Inb'd equivalent chord 114.78 0.459 ]
Outb'd equivalent chord 55,00 0.220

Ratio movable surface cnord/
total surface cnhord

:;
At Inb'd equiv. chord - .208 .208 i
‘ i
At Outb'd equiv. chord .400 .400 )

Sweep Back Angles, dégrees

i

Leading Edge 0.00 0.00 %

Tailing Edge ~10.02 -10.02

Hingeline - ___t.00 0.00 |
Area Moment (Hormal to hinge Tine) FT3 _1548.07 0.00010

Product of area moment

27
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TABLE III. MODEL COMPONENT DIMENSIONAL DATA (Continued)

MODEL COMPONENT: F4 Body Flap

GENERAL DESCRIPTION: 2A Configuration Per NR Lines VvL70-000094% "A"

Scale Model = .004

DRAWING NUMBER: VL70-000094A

DIMENSIONS : FULL-SCALE
Length, in. 84.70
Max. Width , in. 265.00
Max. Depth

i

Fineness Ratio
Area

Max. Cross-Sectional
2

Planform, ft

Netted

142.63715

28

MODEL SCALE

0.3388

1.060

0.002282
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TABLE III.

MODEL COMPCKENT: OMS PODS-M3

MODEL COMPONENT DIMENSIONAL DATA (Continued)

GENERAL DESCRIPTION:

2A lLicht WT Corfiquration;

per MC120074,

Per NR Lines VL70-000094.

Scale Model = .004

DRAWING NUMBER: VL70-000094

DIMENSIONS :

Length, in.

Max. Width, in.

Max. Depth, in.

Fineness Ratio

Area
Max. Cross-Sectional
Planform
Wetted

Base
g of OMS POD

FULL-SCALE

346.0

108.0

\
‘

72.8

iin

WP = 463.9 inches FS; WP 400.0 + 63.9 =
1.600 + .2556 = 1,8556 INMS

BP = 80.0 in., F5; 0.320 INMS

From Fuselaqe Station 1214.0 to 1560 INFS

4.856 to 6.249

29

noa

MODEL SCALE

1,440

0.432
0.291

] 1]

463.90 INFS

346.0 INFS
1.384 INMS
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TABLE III. MODEL COMPONENT DIMENSIONAL DATA (CONTINUED)

MODEL COMPORENT: Ruddexr R5

22 Configuration Per ¥R Lines VL7C-000093.

GENERAL DESCRIPTION:

Scale Model - .004

Product of area and mean chord

30

DRAWING NUMBER: VL70-000095
DIMENSIONS: FULL-SCALE MODEL SCALE
Area | Fr2 98,67 0.0016
Span (equivalent),in. 201.0 0.804
Inb'd equivalent chord 91,585 0.3€6
Qutb'd equivalent chord 50.833 . 0,203
Ratio movable surface chord/
total surface chord
At Inb'd equiv. chord 0.400 0,400
At Outb'd equiv. chord 0.400 0.400
Sweep Back Angles, dégrees
Leading Edge 34.83314 34.83314
| Tailing Edge 26.24915 26.24915
Hingeline 34.83314 34.83314
Area Moment (Normal {5 hinge line), Fr3  526.125 0.00003
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_ TABLE III. MODEL COMPONENT DIMENSIONAL DATA (Continued)
o MODEL COMPGHENT: Vertical Tail V5 (Light Wt. Orbiter Config)

GENERAL DESCRIPTION: Center Line Vertical Tail on the Double Delta
Configuration with Double Wedage Airfoil and Rounded Leading Edge, Total

Data Includes Void Area Listed Below Scale Model = .004
DRAWING NUMBER: VL70-000095
DIMENSIONS: : FULL-SCALE MODEL SCALE
TOTAL_DATA
Area, FT 386.05 .
f * Void (included above), FT2 13.17 8.8882
- Blanketed included above, 1'T2 _12.67 0.0002
N Span (equivalent) , FT —24.37 _ 0.097
: Aspect Ratio 1.590 1.590
Rate of Taper ’ 0.507 0.507
Taper Ratio . ' 0.426
Diehedral Angle, degrees - --
Incidence Angle, degrees - -
Aerodynamic Twist, aegrees == ==
Toe-In Angle 0.0 0.0
- Cant Angle : —U.T 0.0
,t Sweep Back Angles, degrees
Leading Edge : 45.000 45,000
; Trailing Edge 26.249 26.249
& . 0.25 Element Line 41,130 41.130
- Chords:
i Root (Wing Sta. 0.0) 257.99 1.032
; Tip, (equivalent) 109.78 0.439
: MAC —I93.84 0.715
) Fus. Sta. of .25 MAC T473.64 5.895
? W.P. of .25 MAC 54731 7.580
‘ B.L. of .25 MAC 0.0 0.0

I Airfoil Section
Root

i . Tip

| EXPOSED DATA

Area
; Span, (equivalent)
f Aspect Ratio
: Taper Ratio
Chords
Root
Tip
MAC
! Fus. Sta. of .25 MAC
1 W.P. of .25 MAC
; B.L. of .25 MAC

*Void area noted is the area
located at lower aft portion

of tail surface.
- 31
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TABLE III.
MODEL COMPORENT:

MODEL COMPONENT DIMENSIONAL DATA (Continued)
Wing W~87 New Licht Weicht

GENERAL DESCRIPTIGH:

Orbiter Conficuration per lines

70-

Scale Model = .004

©-000093

DRAWING NUMBER: VL7
DIMENSIONS :

TOTAL DATA

Area, FT2 (W.R.P.)
Planform
Hetted
Span (equivalent), FT
Aspect Ratio
Rate of Teper
Taper Ratio

FULL-SCALE

2689.38

EEH‘I

' 0.209
Diehedral Angle, degreesa7s,333¢1§MeTT3.860
Incidence Angle, degreesa. 225Bto0l. oos 3 000

Aerodynamic Twist, uegrees
Toe-In Angle
Cant Angle
"Sweep Back Angles, dearees
-Leading Edge
- Trailing Edge
0.25 Element Line
Chords:
Root %Hing Sta. §.0)
Tip, (equi-alent)
MAC

Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC
Airfoil Section
“Root
Tip-
EXPOSED DATA

Area, pr2
Span, (equivalent), FT
Aspect Ratio
Taper Ratio
Chords
Root
Tip
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC
LEADING EDGE CUFF(data for (1) side)
Plan form area, FT2 (BP 108.0)

L.E. Intersect Fus ML @ STA
L.E. Intersects Wing @ sTa
32

44.873
=10.242
35.050

120.333
560.0
1035.,0

MODEL SCALE

0.724

6.987
L 37
2,004
LJ 6
2.251
2
1.579

4,741

6

1.002

0.0019
2.240

4.140

.
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TABLE 1II. MODEL COMPONENT DIMENSIONAL DATA (Continued)

i
¥ MODEL COMPONENT: EXTERNAIL, TANK - T17
GENERAL DESCRIPTION: Externgl Tauk per NR Control VL78-0000411

DRAWING NUMBER: VL78-000041B
DIMENSIONS: FULL-SCALE MODEL SCALE
Length, in. 1865 7.460
Max. Width(Dia), in, 324, 0 1,29
Max. Depth - _
Fineness Ratio, L/D . _ 5, 75617 5, 75617
Area,Ath
Max. ‘Cross-Sectional 572,56 0, 009161
Planform
Wetted
Base )

33




TABLE IIT. MODEL COMPONENT DIMENSIONAL DATA (Concluded)

MODEL COMPONENT: BOOSTER SOLID ROCKET MOTOR -~ §16

| )

GENERAL DESCRIPTION: _Configuration 3A, Data for (1) of (2} sides, per Rockwell
Jincs V1.77-00003GA '

VL72-000088A

DRAWING NUMBER: VL77--000036A
DIMENSIONS: FULL-SCALE MODEL SCALE
Length (Includes Nozzle), in. 1741.0 6. 9640
Max. Width (Tank Dia), in, - 142, 3 0.5692
Max. Depth (Aft Shroud), in. __192,0 _0.7680
Fineness Ratio, 1L./D £,06771 9. 06771
Arca, 12 '
Max. Cross-Sectional 201, 06193 0. 00322
Planform —_—
Netted
Base -
WP of BSRM Centerline (Z.), in. A0 1:.6000

FS of BSRM Nose (Xp), in. 200 0. 8000

34
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TABLE 1V,

X-COORDINATES OF STRUT LEADING AND TRAILING EDGE
INTERSECTIONS WITH BODY PROFILES

Leading Trailing :
Strut Position Edge Edge i
M1, Forward X = 711 Xp = 1735 '
!

M1, Aft X¢ = 1028 X = 2052
|
M2, Forward Xg = 388 Xy = 1412 }
M2, Aft Xg = 772 Xg = 1796 !
i

35
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TABLE V. WING PRESSURE ORIFICE LOCATIONS*

WING LOCATION
ORIFICE NO. SURFACE % CHORD % SEMISPAN
23 Upper 10.7 50.0
24 Upper 30.0 49.8
25 Upper 49.1 51.1
26 Upper 70.0 49,5
27 Upper 90.7 50.6
28 Upper . 50.6 34.4
29 Upper 50.7 64.1
30 Upper 50.4 78.5
31 Lower 7.2 52.5
32 Lower 28.0 52.5
33 Lower 49.0 52.1
34 Lower 69.0 52.4
35 Lower 48.9 38.5
36 Lower 48.8 66.0
37 Lower 48.5 79.7

*Refer to Drawing VL 70-000093

36
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TABLE VI. NOMINAL LOCATIONS, ORBITER BASE PRESSURE ORIFICES

Orifice Location

Measurement Full ScaTe “Model Scale

Number Y, %, Yo Zo
1 0 493 0 1.972
3 -92.5 400 -.370 1.600
4 C 304.8 0 1,219

TABLE VII. NOMINAL LOCATIONS OF EXTERNAL TANK PRESSURE ORIFICES

Angular Radial
Measurement ’ Displacement Distance
Number (degrees) (inches)
5 0 0.648
6 0 0.324%
7 0 0
8 180 0.324
9 180 0.648
) 10 135 0.648
11 135 0.324
! 12 90 0.324
13 45 0.324
. 14 45 0.648
§ 15 90 0.648

TABLE VI1I. NOMINAL LOCATIONS OF SOLID ROCKET BOOSTER PRESSURE

\ ORIFICES
: Angular Radial
! Measurement Displacement Distance
:‘ Number (degrees) (inches)
3 16 0 0

17 90 334

18 270 334

19 0 142

20 180 <142

21 950 142

22 270 <142

37
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b) Configuration CIFIML)

Continued

Figure 7.
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f) Configuration c1rlel

Continued

Figure 7.
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