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AIRLOADS INVESTIGATIONOF AN O.030-SCALE MODEL

OF THE SPACE SHUTTLE VEHICLE

140A/B LAUNCH CONFIGURATION (MODEL 47-0TS)

IN THE ARC ll-FOOT UNITARY

PLAN WIND TUNNEL FOR MACH RANGE 0.6 TO 1.4 (IAI4A)

VOLUME II

_ By R. L. Gil_ins, Rockwell International Space Division

_; ABSTRACT

_i This report presents results of tests conducted on an O.03O-scale

launch configurationmodel of the Space Shuttle Vehicle 140A/B in the

NASA/ARC ll-Foot Unitary Plan Wind Tunnel. Aerodynamic loads data were

obtained at Mach numbers from 0.6 to 1.4.

Surface pressure distributions were obtained simultaneouslywith six-

_ component stability and control force data on th_ complete launch configu-

ration. The configuration consisted of the orbiter, an external tank,

two solid rocket boosters, and associated intercomponent attach hardware.

Angles of attack and sideslip from -lO degrees to +lO degrees were inves-

i tigated. The tests, designated IAI4A, were conducted from 4 September

1973 through 13 September 1973.

iii
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INTRODUCTION

The O.03G-scale aero loads Space Shuttle Model was tested in the ARC

Unitary Plan Wind Tunnels as follows:

IAI4A 4 thru 13 Sept. 1973

IAI4B 17 thru 19 Sept. 1973

OA22A 13 thru 14 Sept. 1973

OA22B 19 thru 20 Sept. 1973

For tests IAI4B, OA22A, and OA22B, see reference 34, 35, and 36,

respectively.

The testing was conducted in the ll-foot and the 9- by 7-foot tunnels

of the ARC Unitary Plan Wind Tunnels. The IAI4A/B tests were for the launch

configurationsat Mach numbers from 0.6 to 2.2. The OA2?A/B tests were for

the orbiter alone configurationat Mach numbers from 0.6 to 2.2. The effects

of control surface deflections were also investigated in tests OA22A/B.

This report for test IAI4A consists of one volume of force data and ten

volumes of pressure data for a total of eleven volumes arrayed in the following

manner:

Volume No. Contents Page

I. IAI4A force data

2. IAI4A plotted pressure data

3. IAI4A tabulated pressure data

(a) Orbiter fuselage (B) 1-725
(b) Orbiter base (C) 726-918

4
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Volume No. Contents Page
F 4. IAI4A tabulated pressure data

(a) OMS nozzle (E) 919-I145

(b) Body flap (F) I146-1338
(c) OMS pod outside (M) !339-1531

5. IAI4A tabulated pressure data

(a) Lower wing surface (L) 1532-2414

6. IAI4A tabulated pressure data

(a) Upper wing surface (U) 2415-3297

i 7. IAI4A tabulated pressure data

(a) Left vertical tail surface (V) 3298-3603

(b) Right vertical tail surface (R) 3604-3909

8. IAI4A tabulated pressure data

(a) SRM booster (S) 3910-4444

9. IAI4A tabulated pressure data

(a) External tank (T) 4445-5031

(b) SRM nozzle (X) 5032-516]

lO. IAI4A tabulated pressure data

(a) External tank base & SRM 5162-5354
booster base (Y_

(b) Orbiter attach points (I) 5355-5941

II. IAI4A tabulated pressure data

(a) External tank attach points (2) 5942-6313
(b) External tank base rake (3) 6314-6412

i

i__ 1

o
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' INOMENCLA_*JR E

; Gener_l

SADSAC

S]_BOL SYMBOL DEFIIIITION

8 speed of sound; m/see, ft/sec

Cp CP prezsure coefficient; (Pl " P_)/q

M MACH M_ch number; V/._

p pres-_ure; N/m 2, psf

q Q(N_) d_<_° pressure; l/2pV _, N/.¢. p-._"

Q(PS;)

RNIL RNIL unit Reynolds number; per m, per ft

V velocity; m/see, ft/sec

(i ALPHA sngle of sttnc.k, degrees

BETA _,ngle of sideslip, degrees

PSI ",rl<l,.' of y,_w, d.gT,_'es

PHI _,ngl,' of roll, degrees

p m_._,zdensity; kg/m 3, zlug_/ft 3

Reference & C.G. [k,flnitlons

Ab b_se _reu; m2, ft _-_

b BRKF reference _pBn; m, ft

c.g. center of ,_rsvlty

reference length or wing m,._.n
',_:,rodyrmmi(','hord ; m, i't

S SRI_ win_, ,ir_'ior r,q',;r_.nco .+tr,,_+; m , l't

MZRP m,)m,,rit r_,i',.run,'+, i,o1 l!t

XMBP mom-nt r,.f_r,,nee poinl on X flxls

YMRP momi,l_t felt.rent(, point oi_ Y sxis

Yi4R[> mom,.ht r_,f+,r,,[ic'_.?o[nt OF',7] _',x[:;

S_UBSCRIPT'S

b b,,m,

l 1oc,_ 1
:_ </t:iti<' c'ondlti _li:;

t tot,,Y condl tion:_

I'
6
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NOM_CLATURE (Continued)

Bo,d_-Axis S_stem

SADSA C

SYMBOL SYMBOL DEFINITION normsl fc '-'

CN CN normel-force coefficient; qS ....

_' axial force

i_ CA CA _ixisl-force coefficient; qS

Cy CY side-force coefficient; side forceqS

CAb CAB bsse-force coefficient; bsse force
qS

-Ab(Pb - p_)lqS

. CAr CAF forcbody sxisl force coefficient, CA - CAb

_ C[;,I pitching-moment coefficient; _itchin_ moment
qS_REF

Cu CY_ y_J_Ing-moment coefficient; s_. momentqSb

C_ CBL rolling-moment coefficient; rolling momentqSb

i Stability-Axis S_stem

c. CL lift coefficient; llf__tt
qS

('b CD dry,6 coefficient;
qS

/,_ ('DB b_,se-dz_g co_.fflclent; b_:;edr,,g
._, qS

,L L'DF forebode drsg coefflcler,t; CD - CDb

,, 'v sld.-force coefflci_,ut; sido force
'Y qS

'm 'LM pltchlng.-moment coefY'icient; pltchln 6 moment
qS_RE P

i _:, ':_I y_,wlng-moment coe.'ficl_'nt; _win 6 moment
•. qSb

[ ,'_. ':'L rolllng-momez,t _oefficient; rollin_qsbmoment . i,i

i L/D L/D llft-to-dr_g r_tlo; CJC D

r

i 7
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J
NOMENCLATURE (Continued) -
Additions To Standard List

SADSAC
_ Definition

model base area, subscript is base orifice number
A( ) and identifies location

CAb CAB model base axial-force coefficient

Cp( model static pressure coefficient, subscript is) orifice number, [p( ) - pJ/q

CAU CA axial-force coefficient, unadjusted

CAF CAF forebody axial-force coefficient, CAU adjusted for
base terms

ET external tank

IV integrated vehicle, consists of orbiter, external
tank, and two solid rocket motors

_REF LREF reference length, inches

MRC moment reference center

OMS orbital maneuvering system

_e ELEVON elevon, surface deflection angle, positive deflection
trailing edge down, degrees

6f BDFLAP orbiter body flap deflection angle, positive de-
flection angle is trailing edge down, degrees

6R RUDDER rudder, surface defl_ction angle, _,ositivedeflection
trailing edge to the left, degrees

6SB SPDBRK speed brake deflection angle, left split rudder trail-
ing edge left and right split rudder trailing edge

right, _SB = (_RL + _RR)/2' positive deflection,
degrees

io ORBINC incidence angle between the orbiter and external
tank, i0 = '_U" (_T'degrees

8

I
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NOMENCLATURE (Continued)

;sT BETA'_ ar9ie of sideslip of external tank, degrees

_: aT ALPHAT angle of attack of external tank, degrees

i _B LB length of orbiter body, in

i_ _T LT length of external tank, in

! _s LS length of SRM booster, in

_N_ LNM length of OMS nozzle, positive direction forward
of exit plane, in

_ _NP LNP length of MPS nozzle, positivedirection forward
,, of exit plane,in

b/2 BW wing semi-span, in

bv BV vertical tail span, in

x X distance from component nose, in

y Y lateral distance from centerline, in

z Z vertical distance measured from W.L. 500 (vertical
tail reference root chord), in

cw CW local wing chord, in

c v CV local vertical tail chord, in

xl/_ XILB longitudinal position/orbiterbody lpnoth

X/;T X/LT longitudinal position/externaltank length

X1_s X/LS longitudinal positior./boosterlength

X/_NM X/LNM longitudinal position/OMS nozzle length

9

e-
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X/_Np X/LNP longitudinal position/MPSnozzle length

x/c w X/CW local chordwise position/local wing chord length

x/cv X/CV local chordwise ;_osition/localvertical tail
chord length.

n Y/BW local spanwise position/wing semi-span

nv Z/BV local spanwise position/verticaltail span

Xcp/L XCP/L center of pressure distance from MRC, expressed as !"I
a ,'ractionof body length ;._

BO BETAO angle ot sideslip of orbiter i!

sO ALPHAO angle of attack of orbiter I

-I

lO --

LZ..:_- .................................................. 1975015593-014



i: :I'_ |

CONFIGURATIONS INVESTIGATED

The O.030-scaleAero Loads Model, 47-0TS, was configured after the

Shuttle Vehicle MCR 0200 Baseline RI, as defined in drawing number VL70-

000088B. The orbiter configurationwas a combination of the VL70-OOOI40A

_i orL,)iterand a VL70-OOOI40Bwing and midbody, from which the 140A/B designa-

i_ tion was derived. The basic launch configuration consisted of the orbiter,
_; an external tank with simulated fuel and vent lines, and two solid rocket
J

_L boosters, designated 01Tl2 Sl2 N25.

_ Three launch configurationswere tested. One was the basic configuration

_ described above mounted on a dual balance and sting arrangement,illustrated

in figure 2d. A second contained attach hardware, designated ATIo, mating

i_ the orbiter with the external tank and mounted on a single stingand balance

in the orbiter, illustrated in figure 2b. The third utilized a similar

: attach hardware configuration,designated AT11, which was attached to the

orbiter but not to the external tank and was mounted on the same dual sting

and balar_cearrangement a= the basic configuration (figure 2c). In all three

configurations, the SRB-to-ET attach hardware was simulated at the forward

attach iocation but not at the aft attach location. Model and component

! general arrangements are shown in figures 2e through 20.

Component Description

01 140A/B orbiter minus the main propulsion system
_:_ nozzles

TI2 324-inch diameter external tank with ogive nose
and external fuel and vent lines

S12 142.3-inch diameter solid rocket boosters

..... ,, i ii I
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I.
N25 Nozzles for S12 boosters

Orbiter-to-ET attach hardware, fixeJ to both
ATI0 vehicles

Orbiter-to-ET attach hardware, fixed to orbiter
ATll only

LV 01 Tl2 Sl2 N25

LVA 01 Tl2 Sl2 N25 ATIo

LVAP 01 Tl2 Sl2 N25 ATll

The crbiter 0l, consisted of the following components:

B26 C9 F8 M7 N28 V8 R5 Wll6 E26.

B26 Double delta wing fuselage, 140A/B

C9 Canopy, 140A

F8 Body flap, 140A

M7 OMS pods, 140A

N28 OMS nozzles, 140A

V8 Vertical tail, 140A

R5 Rudder, 140A

Wll6 Double delta wing, 140B

E26 Elevons, 140B

Parametric investigationswere limited to angles of attack and side-

slip with all orbiter control surfaces at 0° deflection.

12 I
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_i INSTRUMENTATIONDESCRIPTION

_ The left sideof the orbiterand the externaltank and the lefthand

SRB were extensivelyinstrumentedwith pressureorificesfor measurement

_= of surfacestaticpressuredistributions.Additionally,therewere clusters
i!

of orificesaroundinter-componentattachstructurelocationson the right

hand sideof the orbiterand externaltank. The orbitercontained471

operationalorifices,of which 83 were clusteredaroundattachstructure.

The externaltank contained270 operationalorifices,of which 127 were

clusteredaroundattachstructure. The SRB contained124 operational

_ orifices. A three-tubetotalpressurerakewas installedin the opening

betweenthe orbiterand externaltank. Tablesand sketchesdefiningorifice

locationsare includedin this report. All modelpressureswere measured

by modelmountedScanivalve,Inc.,S-typescanivalvemodules- twelvein

the orbiter,seven in the externaltank,and five in the SRB.

.. Force instrumentation consisted of a six-component internal force

balance in both the orbiter and external tank for the LV and LVAPcon-

figurations, and a single six-component internal force balance in the

orbiter for the attached LVAconfiguration.

i I 13
i!

i
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! ¸
TEST FACILITY DESCRIPTION

The tests were conducted in the Ames II- by ll-Foot Transonic Wind _i

Tunnel which is a variable density, closed return, continuous flow type

This tunnel has an adjustable nozzle (two flexible walls) and a slotted i

test section to permit transonic testing over a Mach number range continuously !

variable from 0.4 to 1.4. iI

1975015593-018



,_; DATA REDUCTION

_i Data were reduced to coefficient form about body axes using the

following reference constants:

i:_ SREF = 2.421 ft 2 reference area for force and moment
coefficients

_ _REF = 38.709 in reference length for moment coefficients

A1 = 0.07670 ft 2 Orbiter sting cavity

:_ A2 0.21340 ft 2 Orbiter heat shield base

A3 = 0.08560 ft 2 Orbiter OMSbase (2)

A4 = (see table below) Orbiter speed brake base

A501 = 0.07266 ft 2 Tank sting cavity

A502 = 0.44264 ft 2 Tank base

ASO1 = 0.19600 ft 2 SRM nozzle base (2)

AS02 = 0.16590 ft 2 SRMskirt base (2)

_SB = 0 deg A4 = 0 ft 2
14.92 0.02327
24,92 0.03866
34.92 0.05370
54.92 0.08252
84.92 0.12083

XMRp = 0 in

' YMRP= 0 in
i
i_ ZMRP= 9.99 in

i
i:
i:

!, 15
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The incidence angle between the orbiter and the external tank is _

equal to zero for angle of attack and angle of sideslip. Therefore, the _

angle of attack, ALPHA, used in the force plots is equal to ALPHAO. Also _

the angle of sideslip, BETA, used in the force plots is equal to BETAO.

The force and moment data recorded by the orbiter balance for con- _

figuration LV and LVAP are identified as RBIOXX datasets. Force and

moment data recorded by the tank balance for configuration LV and LVAP

and by the orbiter balance for LVA (composite)are identified by RBIIXX.

The pressure datawere recorded for each component. The fourth

character in each dataset identifier (i.e. RB_BXX, B for fuselage) repre-

sents the individual component. The following list indicates the symbol

for each component.

SYMBOL COMPONENT

B Orbiter fuselage

C Orbiter base

E OMS nozzle

F Body flap

M OMS pod outside

L Lower wing surface

U Upper wing surface

R Right vertical tail surface

V Left vertical tail surface

S SRM booster
!

T External tank

X SRMnozzle

16

/
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SYMBOL COMPONENT _!
J

y Externaltank base& SRM boosterbase !

l Orbiterattachpoints i

2 Externaltanka_tachpoints

3 Externaltank baserake i

}

l_ ] 7
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TABLE I.

I ,T ST: l DATE=9- 3-73
TEST CONDITIONS

J REYNOLDSNUMBER DYNAMICPRESSURE STAGNATIONTEMPERATURE

MACHNUMBER J (perunitlength) (poun(Is/_.ft.) (delreesFahrenheit)
,,j " • ,,_

0.60 ) 4.0 X lO6 480 120
+

_ 0.75 ] 3 7_ Y In 6 _n 120
o o': I io6• u_ ' 3.5 x _F;n 13n

.... _ C " -- --

0.90 i 3,_ x 10_ 5_n 12n
0.95 i

p...... ) 3.25 x 106 610 I_90

0.9/5 r 3.0 x 106 ,530 12tl

1.00 ' 3.0 x 106 5_5 12n

1.025 J, 3.0 x 106 540 lpn

1.05 [ _ 3,0 x 106 .54_ 120

I.lO ( 3,0 2i..IQ6 5.50 ]2n

1.15 _ 3.0 x 106 _75 I_0

1.25 ...... 2.75 x 106 540 120

_ I. 40 i 2.7,,5.x 106 5,70 ]20
)

"' J ''

i
i

! LVA: 2.5-in MK XX (ORBITER)
i BALANCE:)TIiJZED: LVAP: 2.5-in MK XX (ORB.) .._

COEFFICIENT
{ CAPACITY: ACCURACY: TOLERANCE'.
', MK XX MK I

NF 6000 7500 MK XX MK I

_;r 3000 3750 0.2% 0.2%

AF __ 600 700 0.2% 0.2%

P!,4

R',, 4000 4000 0.2%

Y_A

C.,u'.'[',"_, ie,,_conditions for LVA and LVAP model configurations
)

|
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TABLE I. - Concluded.

TEST: IA-14A l IPATE= 9-13-73
TEST CONDITIONS

REYNOLDSNUMBER DYNAMICPRESSURE_STAGNATIONTEMPERATURE
MA,CHNUMBER (perunitlength) (poufs/r,4.f-t) , (degreesFahrenheit)

0.60 4.0 x 106. 480 120

0.75 4.25 x 106 610 120

0.85 4.5 x 106 710 120

0.90 4.5 x IQ6 750 120i
0.95 4,5 x 10G 780 120

0,97.5 4,25 .xIO6 7_O 120

I.O_ J 4-25 x_106 79{) 120

l.lO { 4.0 x lO6 760 120

L 1.15 I 3.75 x 106 720 120A

1.25 2.75 x 106 73,5 12(I

1.40 3.0 ;_ 106 620 120

iiii i

BALANCEUTILIZED: 2.5-in MK XX iORB.I, 2.75-in MK I (ET)

COEFFICIENT
CAPACITY ACCHRACY: TOLERANCE'

MK XX MK I MK XX MK I

NF 6000 7500 0.2> 0.2,,_

SF 3000 3750 0.2.___0.2..

AF 600 700 O. 2o _ 0.2:,.

PM _L_

RM 4000 4000 __2.. n 2..

YM .....

COMMENTS:Test conditions for LV model config.

I

22
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TABLE Ill. - MODEL DIMENSI0_AL DATA

I MODEL COM_ONE_T: A_'_ACH STRUCTU_ - ATIo i .

_!= GENERAL DESCRIPTION: Attach structure for Integrated Vehicle Configuration

4 per VL72-0OOO88B and "/L72TO.O008_ modified as follows: Removed

ET-to-SRM aft attach struts (4) =-ndleft orbiter to right ET aft

attach crossover rod.

MODEL SCALE: O.OBO

_RA_NG NO. : SEE DESCRIPTION

DIMENSIONS: FUlL SCALE MODEL SCALE

FORWARD ATTACH
Orbiter to Tank

Number of struts 2

Diameter - In. 6.000
Location- In.

xo 382.ooo zi.46o
• xT 1o78.ooo 32.340

DRAG LINK ATTACH
Orbiter to Tank

Number of struts 2 2

Diameter, In. I_.000 .. 0.4=_I

Location, In.

xo 13o7.ooo _9.21o
XT 18_ .000 55.770

AFT ATTACH
Orbiter to Tank

Number of strdts 2 2

Diameter - In. 12.O00 0._60
Location- In.

X° 1_07 .000 39.2I0

XT 20__8.000 61.740

CROSSOVER ROD (RIGHT ORBITER TO LEFT ET)

Diameter, In. 8.000 0.240
Location- In.

13o7.ooo 39.2_o
XT _-_),_8.000 61.740

i
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_ [ABLE III. - Continued.
%

i _ MODEL COMPONENT: ATTACH STRUCTURE - AT11

_ GENERAL DESCRIPTION: Attach struc.ture; same as ATIG except the forward

_/_ _ttach struts are rotated to' the vertical, and the structure extends

from the orbiter but is not attached to the tank.

i
i_ MODEL SCALE: O.030

DIMENSIONS: FULL SCALE MODEL SCALE

FORWARD ATTAC_
Orbiter to Tank

Location - In.

xo _.0oo 11.J,_
I .;133.0(0 33.990

Clearance,tankto strut- In. 16.667 0.500

DRAG LINK ATTACH

Orbiter to Tank

Clearance, tailk to strut - In. 8.333 0.2_0

AFT ATTACH

Orbiter to Tank

Clearance. Tank to strut - In. 8.333 0.250

Crossover Rod

Clearance, tank to stru_ - In. 8.333 O.2_O

1975015593-031
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TABLEIII. - Continued.

i
i' i

i MODELCOMPONENT:BODY- B26

[ GENERALDESCRIPTION:Orbiter Fusela_e Configuration 140 A/B

NOTE: B_6 identical to B24 except underside of fuselage refaired to

accept WI16.

Model Scale = .030

VL70-000193

ORAWINGNUMBER: VLIO-OOOI,IOA

DIMENSIONS: FULL-SCALE MODEL SCALE

Length (Body Fwd Sta XO : 2.X8} - in: I-_._(_3;3 38.799

Max. Width(at Xo = 1520) - in. 262.0 3.860

Max. Depth (at Xo = 1464) - in. 250.0 7.500

Fineness Ratio O.263_7 0.26357

Area - ft2

Ma_. Cross-Sectional 340.88462 0.30679
m_

Planfom

Wetted

Base

t

28 ' !
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TABLE III. - Continued.

'i MODELCOMPONENTI CANOPY - C_ , •
f
I.

I GENERAL DESCRIPTION: Configuration 3A" ,_.
...... n

!! .......

Model Scale = .0._0

!_ YLTO-OOOI&OA
DRAWl NG NUMBER VL?O-OOO?a','_ _-J •%

DIMENSION: FULL SCALE MODEL SCALE
d m in

ii Length (Xo:134.6$3 to 670) 235_357 7.06071

Max Width ('_Xo=513.127) 152.112 4.57236

Max Depth (0 Xo=&85.0) 25.000 0.7S000
) v

e

" Fineness Ratio i

Area

Max Cross-Sectlonal ...........

Pia.form
n _

Wetted
J_

Base

i_ _9
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TABLE III.- Continued. o.

!

MODEL COMPONENT; ELEVON- E_6 , ,,
i .

GENERALDESCRIPTION: Confixu_tion 4

NOTE._: VLTO-OOO400 data for (I) of (2) sides. Identical to E25 except

airfoil thickness

I'mdul Stele = '.830
L

•VL70--O0$2OO

I).'_AWIN$ NUMBER: VLTO-O001/_O

DIMENSIONS: FULL-SCALE MODEL SCALE

Area 223. 581/_ O.20122

Span (equivalent) .....368.3_ 11:0_020

Inb'd equivalentchord 119.62] _ •

Outb'dequivalentchord 55.1922 .1.,.(_551Z_-_

Ratiomovablesurfacechord/
• totalsurfacechord

At Inb'd equiv,chord 0.2096 0.2096

At Outb'd equiv,chord 0._00_ O./_OOL
i

Sweep BackAngles,degrees "

" 0.00 .0.00
....,LeadingEdge ..

• ......... "• _"• .... __ -i0. -10.056
. '.,..TailingEdge

H_nge]ine 0.00 0.00

Area Moment (Normalto hinge line) ..8_I.1502 ._If_zO.4__

• ,
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i :TABLEIll. - Continued.

" " MODEL COMPONENT: Body flap,,_- F_ .... . _ .

•
GENERAL DESCRIPTION: Confi_.1_.tion

,m

ii IIII II i i ii ii I

.... I ,|

i!

!! Moae_s_ -'.o30

i DRAWING NUMBER VLT0-000140B, VL70-000

DIMENSION: FULL SCALE. MODEL SCALE
:T

Length in. .. _ 2.,5L_

_; Maw Width in. 262. 308 7__24

Max Depth in. 23.000..... ,, _ _ #_ _(_/_'_

Fineness Ratio

Area - ft z

Max Cross-Sect!onal

Pla.form 1S8.8S3S0 0.14297

Wetted

Base 41. 89642 0.03771

I ! 31

¢/'
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: TABLE III. - Continued. •

L

MODEL COMPONENT: 0MS POD - M7 . . I - P
l

GE NERAL DESCRIPTION: _or.ft_,n'ation. 3A .....

" j I i Ij

I i | ,LJ.L

Model Scale - .030
o I

VL?O-OOO1LO;,
DRAWl NG NUMBER VL?O-OOOILS

DIMENSION: FULL SCALE MOOEL SCALE

length (O:_SFwd Sts X0=1233.0) - 13;. 327.000 9.810

M_ Width (0 Xo=IASO.O) - 13I. ?_.5 2.8350

Mox Depth (3 Xo=lL_93.0) - IN. 109.000 _._'pn
P

• FinenessRatio ii , _

Areo

/_x Crcss-Sec_ionaJ

Planform ' el - --

Wetted .,

Base

., . , I

i

e

i

• 32 I

/
/

/
'1
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TABLE ill. - Continued.

.,} MODELCO_mONENT: BSRMNOZZLES- N25
! i _ | i i | i | i _ li|

GENERALDESCRIPTION: _onfi_u_tion 3A ZSRM ._:ozzles_ _ _ • ..... | l,

[ i _ • ll| | ......

Model Scale = .030

VL72-O.,.,._ ,_
DRAW INC NO. UT,?7=CCCG%_.! ,.

} DIMENSIONS FUI/.-SCALE MODE/.SCALE!

I MAQI NO.

DIAMETER DEX --IN (One I:ozzle) IAI.3 4.2390

DIAMBTERDT -- IN

DIAMETER DLN -- IN -"
1 J i • _

ON"--DEGREES

AREA -I:'F2 (One _Iozzle)

MAX CROSS-SECTIONAL 108.89595 0.09801

GIHBAL ORIGIN Xo . Yo ...... _Z0

LEFT NOZZLE -- If:.F.S. 1825.3 -2A3 &O0

RIGHT NOZZLE -- IN. FS 1825.3 +2/_3 iOO
_ ],i i

NULL POSITION - DZG. PITCH YAW

LEFT NOZZLE +8 +_8

; RIGHT NOZZLE +8 48

,'',$:ALI'I_ 3]

i:

19750] 5593-037



TABLE Ill. - Continued. ._

14DDEI,COMPONENT: NOZZLES - N28

GENERAL DESCRIPTION: Confl-ur_.ticn3A _"_ ..o....!e
...... ± • | J

m.. ] ..... j _ _ i i _ _ _ q .................... at _ _

M(xlelScale = .030
i J J J I ............. _ J

DRAWING NO, VL70-OOOII,Ok

DIMENSIONS FIJIL-SCJ12. MOOFJ.SC_LF.
f

HA_ NO,

DIAMETER DEX --IN (One nozzle)
_, ....... J

DIAMETER DT -- IN

O

DIAMETER DIN --IN

ON"-DEGREES
i _ i

AREA - F%2 (one nozzle)

MAX CROSS-SEcrIoNA_

GI_AL ORIGIN _ X_ , Y9 Zo

LEFT NOZZLE -, IN. 1518.O -88.0 &92.O

RIGHT NOZZLE --IN. 1518.O .88.O &92.O
u ._

NULL POSITION PITCH YAW

LEFT NOZZLE (rhu%!Pitch 15°&9'; Y_,w12°17' .+_o _'D
OUTB'D) _ _-___ 2"30' I:_'D

RIGHT NOZZ_(_Iu_ ?itch 15°&9': Yaw 12°17' _° 13017' C;.?'L
Om'B'D) R"I?'.j':n'D



TABLEIII.- Continued.

MODELCOMPONENT: RVDDER- R5 ....

GENERALDESCRIPTION: 2A, 3 and 3A CorLfiF,_ur_tionFer Rockwell Lines
VL70-000095 , ,

I --"- Model Scale = .030

DRAWINGNUMBER: VL70-000095

DIMENSIONS: FULL-SCALE MODEL SCALE

_. Area - FT2 106. _8 O.09574

Span (equivalent)- IN. 201.0 6.0300

Inb'd equivalentchord _ 91.5_5 2;74755

Outb'd equivalentchord 50,833 1.52499

:: Ratiomovablesurfacechord/
total surfacechord

At Inb'dequiv,chord -= 0.400 ....0.400

At Outb'dequiv,chord 0.400 0./_00

Sweep Back Angles,degrees

Leading Edge _ 31.83 .

Tat 1t ng Edge , 26.25

_ Hingel ine 3&,83 3&. 83

_. Area Moment (Normalto hinge line)-FT3 526 13 0.01420
*

i Productof Area and Mean Chord

gl •

i ,
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'TABLE III. Continued.

MODEL COMPONENT: BOOSTER SOEID ROCKET MOTOR - Sl?
• i

GENERAL DESCRIPTION: Configuration 3A, Data for (1) of (2) sides,

l_r Rock-well Li neq VI,77-(0uC_6A

|1 , i , .

.Model Scale = .050
!

VL72-OOOO88A

DRAWING NUMBER • VL77-OOOO36A

DIMENSION: FULL SCALE MODEL SCALEml

•Length (Includes Nozzle) - IN. 17KI.O 52.2300

Max Width (Tank Dia) - IN. I&2.3 4.2690 .

Max Depth (Aft Shroud) - IN. 192.0 5.7600

• Fineness Ratio 9.06771 " 9.O6771

Area - FT2

Max Cross-Sectional 201.06193 0. 18096

Plenform
,,, ,,, ,

Wetted

Bose

WP. of BSP_-!Centerline (ZT) - IN. _.__OO 12.000 ,

of BSPJ4 Nose (XT) - IN. 200 6.000

1975015593-040



I TABLE III. - Continued.

i MODEL COMPONENT: EXTERNAL TANK - TI2 . , .
i %

! 'GENERAL DESCRIPTION: Exterr_l Oxygen Hydrogen Tank

i_ NOTE: Id...t_c_lto ....:<ithexternal fuel lines added
:_

Model ,_,_]_.= ._k_n
VL78-000031_

DRAWl NG NUMBER VL78-OOO9'_!:\

L DIMENSION: FULL SCALE MODEL SCALE

Length - IN. (Nose O XT = 309) 1865 57.629

Max Width (Dta) - IN. 32A 9.72

Max Depth

Fineness Ratio 5.75617 " 5.75617

Area - 1:'I'2 .

Max Cross-Sectlonal 572. 555 17.177

Planform

, Wetted

Base

WP of Tank Centerline (XT) - IN. _. 400-__0__

I

37
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TABLEIII.- Continued.
.#

N)DEL COMPONENT: VERTICAL- V8 L.l i i i

GENERALDESCRIPTION: Con£i_.uraticn3A
-- I i i i

NOTE: Sir_l_r to V5 w@th r_.diuson TE u;_er corner_nd L_ lc-;ercerner
_ , i i ,i , , • i i iii ii l

w_ere v_.rtlcalmeets fusel_.ee.
__2 _ _ | ii i n , i ,

__ Mode_ Sc_,le= .O30 , I , ii inli

' VLTO-OOOIAO,_
ORAWING_NUMBER: VL?O-OOOI46A.....

D.IMEN,SIONS,: FULL-SCALE MODEL SCALE.

I_I'ALDATA

Area CTheo) Ftz _I}.253 0.$719S
Planfo_ "

Span {lheo) In _]!5.720 9.47160 '

Aspect Ratio _ 1.67_ L67=
Rate of Taper 0.5o7 O.5c,7
Taper Ratio _
SWe.ep Back Angles.degrees

LeadingEdge _ L5.00 &5.0o
Trat I tng Edge _ 25. c,,.7.
O.Z5 Element Line _...4AI.I____9__4_,,1309"

_o rds:
Root.(Theo) WP _ 26_.5_0 0,0,5509
Tip (Theo) WP _ 3.25410
MAC __199, PO'756 S.99.423 w
Fus. Sta. of .25 MAC .IACI_\n__
W. P. of .25MAC _p._. 19.o6se6j,.
B. L. of .25 _AC 0.0o 0.oo

At'.foilSection -- -
LeadingWedgeAnQ]e Deg . i0.00 ,, 10.00.

C}"TrailingWedgeAngle Oeg _
Leadlng EdgeRadius (!tin)- IN. _.C,O 0.060

Vold Area l_.19 o:ozzss,
• BlanketedArea ....0.9o ..Q.eO



TABLE III. - Concluded.

MODEL COY,PO,%_T: IIING-_qt6
% /

i GENERAL DESCRIPTIC:I: Configuration 4•NOTE: Identical to.I_/114exccpt air£oil thickness. Dihedral m,gle is along

_ trailing ed_,eof wing.

_ Model Scale = .030
i VL70- O00_.lJ_B
;c TEST NO. DWG. NO, VL70-OOO_U

DIMENSIO:IS: FULL-SCALE MODEL SCALE

! TOTAL DATA

i X're-aO%eo.) Ftz
P]anform 2690.00 _ 2:4..210

_, Span (Thee In, " 936.6816
Aspect Ratio -_ 2,26S 2.265

' Rate of Taper • 1.177 1.177
Taper Ratio O.200 O. 20o

i Dihedral Angle, dc.]reesCatXo=1506.623,Yo: 3.500 3.500

Incidence An._le,desrees 105, Zo= 282.75) _ _ O.SO,O .
Aercdynamic lh;i st, degrees +3.000._.. +3.000
Swee') Back Angle_, degrees

Leading &,5_ 45.00 45.00
Trailing EdGe '-Io.o56 -_u.uso
0.25 E]emen_ Line 35.209 35.2()9 '

": :-_,T'ACp Chords.
0/_ i"_0_::r_ ? RGo_ (Thee) B P.O.O, 689 2429

Tip, (Thee) B.P, 137.8486
l'_l,C 474.8._..112__._
Fus, Sta. of .25 MAC i126.721

•W.P, of ,25 MAC 291.00 -- 8.73000
B,L, of .25 I.IAC , 187.3349] 5.62005

EXPOSED DATA

"-'X'_ea-'T'(_'o ) Ftz 1812.2205 1.63010
Span, (Thee) In, BP]08 736.6816 _22_10045
Aspect Ratio -2.058 2.058
Taper Ratio " 0.2451 0.2451
Chords ..

Root BPI08 " ,[,70.6230 I?.I1869
Tip l.O0 b 137.8512 4.13554

Z
•MAC 354.2376 __nF,_)7!3.

, Fus, Sta, of .25 MAC 1164.237
W,P, o!:.25 F,AC 292.00
B.L, of .25 VAC 239.67786 -._2,..1.9.l_3_

Airfoil Section (Rock,,vell Nod NASA)
XXXX-64

= 0 425 O.113 0.113
: ' Root _ . L

Tip b ,, 1.00 0.12 0.12

Data for (I) of (2) Sides

Leading Edge Cuff 2
Planform ;,tea Ft i ]8."333
Leading Edge IntersectsFus M. L, @ St_ SO5.O IS.15OO0
Leading Edge IntersectsWing 0 Sta I003.S

39
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_j,_,:_;_ _ ............................................... ..... _ _ _ _ 7 ---_-_:_ - "_ _ 7_r_, w_-',_ _<_,--_'_'_'-, _'_'_:_'_"_'_'_s'_'_"_- _'_ '_'¸ _'_'_'_"'":_' _

f
?_:_' TABLE Vll ORBITER BASE, BODYFLAP,AND OMS NOZZLE PRESSURE ORIFICE LOCATIONS

_i ORBITER BASE

r" ORIFICE

LOCATION NL%IBER

Orbiter Sting Cavity 1
I;

"Orbiter Base (Lower Left Corner) 2
i

! OMS Nozzle Base 3

_' data in datasets RBICXX

_ RUDDER FLARE BASE BODY FLAP

X/C V ORBITER _ X ¢ _ DegRUDDER _t _ Zo o
!

FULL MODEL .75 FULL MODEL 0 I 40
|

725 18.75 4 1555 46.65 109 170

625 21.75 5 ...... UpF_r
1590 47.70 173 174

=,,

data in datasets RB]CXX Lower
i590 47.70 171 172

data in datasets RBIFXX

LEFT OMS NOZZLE SURFACE

X%IN. FWD. ""

NOZZLE EXIT @ % DEG,
)

FULL [ MODEL 135 180 225

10 .30 175 176 177

20 .60 178

data in datasets RBIEXX

i
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_L

,,L TABLE Xl. - EXTERNAL TANK ATTACH POINT PRESSURE ORIFICE LOCATIONS

XT Full
{ Scale 1103 1093 1083 1073 1063 1053 1043

XT Model
Scale 33.09 32.79 32.49 32.19 31.89 31.59 31.29

I -XT/IT .42& .L19 .&13 .&O8 .&O2 .397 .391

DE(;.

684 676 668 660 182.8L
_MD ,_

ATTACH 685 677 669 661 186.38
POI.,_

(ORDITER 686 678 670 662 655 189.92
TO E-T) .... _

687 679 671 663 656 652 193.46

688 680 657 653 651 197.0

689 681 673 665 658 654 200.54

• 682 674 666 659 20&.08

691 683 675 667 207.62

data in datasets RBI2XX

1975015593-051



TABLE Xl. - EXTERNAL TANK ATTACH POINT PRESSURE ORIFICE LOCATIONS

(CONTINUED)

F , , ,

XT FULL 187& 186& 185L_ 18L& 183A 182& 181&SCALE

XT MODEL
SCALE 56.22 55.92 55.62 ;5.32 _5.02 54.72 54_.&2

XT/_LI' • 839 •834. .828 .823 .818 .81.2 .807

DEc;.

719 713 707 222 ...84

FWD 720 714 708 701 226.38
DRAG
LINK 721 715 709 702 696 229.92
ATTACH ,_ :

POINT 722 710 703 697 693 233.46

70H 698 694 692 237.00

699 695 240.54

723 718 712 706 700 244.08

data in datasets RB12XX

I
48
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_; TABLE Xl. - EXTERNAL TANK ATTACH POINT PRESSURE ORIFICE LOCATIONS

_il (CONCLUDED)

XT FULL 2078 2068 205_ 2048 2038 2028 2018
SCALEi

XT MODELi 62.34 62.04 61.74 61.44 61.14 60 84 60 54
_ SCALE " "
if:

XT/£T" ,948 ,943 .938 ,932 ,927 .921 ,916

777 766 754 234.0¢

" 778 767 7SS 742 237.58

779 768 756 743 732 241.12

AFT 780 769 744 733 726 244.66

UPPER 1
A?TACH 781 770 745 734 727 724 248.2

I

746 735 728 251.74

771 759 747 736 255.28

I 782 772 760 323.51

783 773 761 748 327.05

784 774 762 749 737 330.59
AFT " -
LOWER( 785 775 750 738 729 334.13
ATTACtt

786 776 !751 739 730 725 337.67

752 740 731 341.21

[ 765 753 741 344.75

data in datasets RBI2XX

il
C

)

b
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k. Body flap,F8, lines drawing no. VL70-OOOI40A/B -!Figure 2. - Continued
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Figure 2.- Continued
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" 578I m --Z 0

Z° - 2587.5

o. Rudder, R5, lines drawing no. VL70-000095

Figure 2. - Concluded I}
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