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AERODYNAMIC RESULTS OF A SEPARATION EFFECTS i

TEST (IA87) ON A O.OI-SCALE MODEL (S2-OTS) !

OF THE INTEGRATED SSV IN THE AEDC/VKF

40-BY-40 INCH SUPERSONIC WINDTUNNELA

By J. H. CampbelI,,II, Rockwell InternationalSpace Divisien

ABSTRACT

Experimental aerodynamic investigationswere conducted, during the

period July 18-19, 1974, in the AEDC/VKF Tunnel A facility on a O.Ol-

scale model (52-0TS) of the integrated Space Shuttle Vehicle, including

only one SRB. The purpose of the investigationwas to obtain data for

close-in proximity (SRB to Orbiter/Tank) effects with the Orbiter/Tank

combination at relatively high _ and 6'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 (supportingthe

Orbiter/Tank) to obtain "grid" type separation effects data. The one

symmetrical SRB model was used interchangeablyto 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 investigationwas conducted at a free-stream Mach number

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

ill
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NOMENCLATURE

AEDC
TABDATA PLOT

SYMBOL SYNBOL SYNBOL DEFINITION

6a AILRON AILRON ailron deflection angle, degrees

_SRB ALP-B ALPHA SRBangle of attack. ALPHA= olot
symbolfor SRB isolatedtestsonly;
aSRB= ,IO/ET+ A_ for all otherdata
sets,degrees

aO/T ALP-OIT ALPHA orblter/tankangle of attack. All
sourcedata are presentedas a function
of aO/T exceptfor isolatedtestsof
the SRB;aSRB = aO/ET+ A= for all other
datasets,degrees

BSRB BETA-B BETA SRB angleof sideslip.BETA = plot
symbol forSRBisolated tests only;
BSRB= BO/T+ Aa for a11 otherdata
sets,degrees

BOIT BETA-O/T BETA orbiter/tankangleof sideslip. All
source data are presented as a function
of _O/T except for isolated tests of
SRB;aSRB= aO/T + An for all other
data sets, degrees

6BF BDFLAP BDFLAP body flap Cefl_ctton angle, degrees

CA CAT CA axial-force-coefficler_t(excluding base
and sting/balance cav',:ty pressure ad-
justme_:ts, axtal-force/q.S)

Cn CLN CYN yawlng-momentcoefflcient,yawlnq-
moment/q.Sbw

Cz CLL CBL rolling-moment coefficient, rolltng-
momentlq.Sbw

Cm CM CLM pitchlng-momentcoefflcient,pltchIng
momentlq.S (

6
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NOMENCLATURE(Continued)

_OC
TABDATA PLOT

SYMBOL SYMBOL SYMBOL DEFINITION

CN CN CN no_l-force coefficient,no_l-
force/qj

CPbI CPBI CPBI numberone orbiterbase pressure
coefficient,(Pbl" P,,-)/q-

CPb2 CPB2 CPB2 numbertwo orbiterbase pressure
coefficient,(Pb2" P-)/q-

CPc CPC CPC sting/balancecavitypressure
coefficient(Pc " P®)/q®

Aa DEL-ALP DALPHA parameter nam for the nominal alpha
difference between O/T and SRB,
degrees. (Ao = _SRB" aO/T)

_a DEL-ALP DLTALF coefficient nan_ for alpha difference
betweenO/T and SRB, degrees.
(A_ = aSRB - oO/T)

A8 DEL-BETA DBETA parametername for nominalbeta
differencebetweenO/T and SRB,

degrees.(^B - BSRB - BO/T)

A6 DEL-BETA DLTBTA coefficient nan for the _ta
differ_ence between O/T and SRB,
degrees. (AS -- BSRB - BO/T)

At DEL-PHI coefficient namefor the roll angle
difference betweenO/T and SRB,
degr_s. (A¢ • ¢SRB" CO/T)

6e ELEVTR ELEVTR elevon deflection angle, degrees

Run No. GROUP RUN test _n sequencen_ber

L1 LREF reference MAC, inches

7
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NONENCLATURE(Contt nued)

AEDC
TABDATA PLOT

SYNBOL SYHBOL SYNBOL DEFINITION

bw L2 BREF reference wing span, inches

_ref LN LREF reference length for non dimensional-
tzing the pitch and yaw center of pres-
sure calculations, inches

I_, NACH NACH freestream Machnumbers

NCP/L NCP/L non-dimensionaltzed center-of-pressure
location in the normal-force plane,
(length from model nose to center-of-
pressure)/2.re f

Pbl/P. PBI/P8 PBI/P numberone base pressure ratio

Pbz/P. PBZ/P8 "PBZ/P numbertwo base pressure ratio

Pc/P. PC/P8 PCIP sting/balance cavity pressure ratio

¢SRB PHI-B roll orientation of SRB in the tunnel,
degrees

COlT PHI-O/T RHO roll orientation of orbiter/tank in
the tunnel, degrees

Pt. PO,PSIA PTOTL freestream total pressure, psta

P® PB,PSIA P freestream static pressure, psia

o.. Q8,PSI Q(PSI) freestream dynamic pressure, psi b

R/L RE/FT RN/L freestream unit Reynoldsnumberx 10"6,
per foot

(r RUOI_ER RUDDER rudder deflection angle, degrees

Sw S SREF reference wing area. ft 2

LSB SPOBRK SPDBRK speed brake flare angle, degrees

8
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NOMENCLATURE(Conti nued)

A£DC
FAB DATA PLOT

SYHBOL SYHBOL SYHBOL DEFINITION

Tt. TO,R TTOTL freestrem total temperature, °R

T. T8,R T freestream static temperate, e, °R

I_ model weight, Ibs

X 1ongltudi_.il distance fr(_n the model
weight cg to the forw_:r momentgage
of the balance, tnches

XT longitudinal distance from the balance
forward momentgage to the MRC, inches

AX X,IN. X longitudinal distance fron SRBnose
in mated position to SRBnose tn
displaced position, positive aft
along O/ET longitudinal axis, inches

XMRP X stat';on of the HRC (tank station, XT,
is listed in the DATAMANplots
for the orbiter/tank combination),
inches

Y lateral distance from the nx)del weight
cg to the centerline of the balan,<

YCP/L YCP/L n_-dtmenstonalized center-of- pressure
lo_'atton in the side-force plane,
(lenqth from model nose to center-of-
pressure)/zre f

YT lateral distance from the balance
centerltne to the NRC. inches

AY Y, IN. Y lateral distance from SRBnose in
rated position to $RBnose in dis-
placed position, positive along O/ET
starboard axis, inches

• 9



NOMENCLATURE(Concluded)

AEDC
TABDATA PLOT

SYMBOL SYMBOL SYMBOL DEFINITION

AYc YC,IN. Y sameas Y above, except orbiter/tank
roll is accounted for (this is the Y

i referredto on the DATAMANplots),
: inches

YMRP Y stationof the MRC (tankstation,YT,
is listedin the DATAMANplotsfor the
Orbiter/Tankcombination),inches

Z verticaldistancefromthe model weight ]
cg to the centerlineof the balance, ]inches

ZT verticaldistancefromthe balance 1
centerlineto the MRC, inches

^Z Z,IN. Z verticaldistancefromSRB nose in
mated positionto SRB nose in dis-
placedposition,positivedownward
along the O/ETverticalaxis, inches

ZMRP Z stationof the MRC (tankstation,

C_; is listedin the DATAMANplots forOrbiter/Tankcombination),inches

W

10

1975022161-014



0
INTRODUCTION

}

The integrated Space Shuttle Vehicle consists of four components:

Orbiter, External Oxygen-HydrogenTank 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 separated from the Orbiter/Tank combination. The i

objective of this test (IA87) was to determine the interactingaerodynamic

forces on the various components during this phase of the launch sequence.

The data obtained is to be used for determinationof separation motors

sizing and placement to ensure safe separation trajectories.

Isolated data were obtained for both Orbiter/Tank combination and

the SRB. The Orbiter/Tank data were obtained at the following discrete !

attitudes: _ = -5°, 0°, I0° at B = 0° and lO°; _ = 0° at B = 5°; _ = 0°and

I0° at B = 15°. i

Isolated SRB data were obtained for _ values of -5, O, 5, lO, 15, and

20 degrees at B = 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 displacementswith respect to the Orbiter/Tank:

_ X(in f.s._ Y(in f.s.) Z(in f.s.)

-5, O, 5 -8, -4, 0 0,300 I0,I00,200,400 -I00,0,I00,200,400

At each of the attitudes noted above for the Orbiter/Tank - with the

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

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

ments with respect to the Orbiter/Tank:

II
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0
_ X(in f.s.) Y_(inf.s.]_ z(in f.s.)

-5, O, 5 O, 4, 8 0,300 -400, -200, -lO0, 0 -lO0, O, lO0, 200, 400

An and A_ are in degrees and X, Y, Z are in inches full scale. Refer to

Nomenclaturesection and Figure 2 for definitions and schematic descriptions

of the parameters.

CONFIGURATIONS INVESTIGATED

The O.Ol-scale 52-0TS model consisted of an Orbiter, Tank and

one SRB. Full scale tank protrusions and Tank-to-Orbiterattach hardware

were simulated. Refer to Figure 3. Neither the tank nose lightning rod

nor SRB-to-Tank attach hardware were simulated. The SRB mod_i was

symmetrical, without separation motors shrouds, and was used interchange-

ably for either the left-hand o_ right-hand booster.

The Orbiter/Tank combination was mounted on the AEDC O.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 the AEDC O.65-inch diameter 4.06-Y-36-020

balance. This, in turn, was mounted inverted on the CTS. ill

The entire test was conductedwith all Orbiter control surfaces

set at their null positions.
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()
The componentsof each model are described below. Note that the

Orbiter-to-Tank attach hardware is considered a part of the Tank model.

Orbiter 01 = BI9 C7 E23 F5 M4 N8 R5 V7 Wlo7

Component Description

B19 Fuselage per Rockwell lines VL70-OOO139B
(Model drawing SS-AOl182, Release 7)

C7 Canopyper Rockwell lines VL70-OOO139B
(Model drawing SS-AOl182, Release 7)

E23 Elevonsper RockwelllinesVL70-OOOI39B
(ModeldrawingSS-AOI182,Release7)

F5 Bodyflap per RockwelllinesVLTO-OOO139B
(ModeldrawingSS-AOI182,Release7)

M4 Orbitalmaneuveringsystemper Rockwelllines
VL70-OOOI3gB(ModeldrawingSS-AOII82,
Release7)

N8 OMS enginenozzlesper Rockwelllines
VL70-OOOI39B(ModeldrawingSS-AOlI82,
Release7)

R5 Rudderper RockwelllinesVLTO-OOOI3gBand
VL70-000095(Mode]drawingSS-AOI182,Release7)

V7 Verticaltailper RockwelllinesVL70-OOO139B
and VL70-000095(ModeldrawingSS-AOl182,
Release7)

WIO7 Wingper RockwelllinesVL7O-OOO139B(Model
drawingSS-401182,Release7)

Tank ETl = T20 ATI6AT17 ATI8 FL5 FL6 FLg FR6 PTI3 PTI4 PT20

C_nponent Description

T20 Externaloxygen-hydrogentankper Rockwell
linesVL72-000131and VL78-OOOO62B(Model
drawingSS-AO0117,Release4)

13



Component Description

AT16 Forward orbiter/ET attach structure per Rockwell
lines VL78-OOOO62B,SK-H-40ll (Model drawing
SS-AO0117,Release 4)

AT17 Left rear orbiter (ET attach structure per Rockwell
lines SK-H-4013 (Model drawing SS-AOOl17,Release4)

AT18 Right rear orbiter/ET attach structure per Rockwell
lines VL78-OOOO62B,SK-H-4013 (Model drawing
SS-AO0117,Release 4)

FL5 LOXfeed lines per Rockwell lines VL78-OOOO62A
(Model drawing SS-AOOll7, Release 4)

FL6 LH2 pressureline per RockwelllinesVL78-OOOO62B
(ModeldrawingSS-AOOIIT,Release4)

FL9 LH2 umbilicalfeed linewith an electricalquick
disconnectbox betweenthe orbiterand ET per
RockwelllinesVL78-OOOO62B(Modeldrawing
SS-AOOII7,Release4)

FR6 Umbilicaldoor fairingsupportper Rockwelllines
VL18-OOOO62B,VL78-000050(ModeldrawingSS-AOOII7,
Release4)

PT13 LOX recirculationlinefor RockwelllinesVL78-OOOO62B
(ModeldrawingSS-AOOllT,Release4)

PTI4 LOX pressurelineper RockwelllinesVL78-OOOO62B
(ModeldrawingSS-AOOII7,Release4)

PT20 LOX pressurelinesand electricalconduitlocated
on nose coneper RockwelllinesVL78-OOOO62B

(ModeldrawingSS-AO0117,Release4)

SolidRocketBooster SRBLI = $18 PS7 (usedas leftSRB)
SRBRI = Sis PS7 (usedas rightSRB)

S18 BoosterSolidRocketMotor per Rockwelllines
VL71-000066(ModeldrawingSS-AOI308,Releasel)

PS7 SRB ringstructuresat XB 1505,1517and 1852per :
I_ RockwelllinesVL77-000066(Modeldrawing i

SS-AOI308,Releasel) i

14 I ) !
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O TEST FACILITYDESCRIPTION

The AEDC von KarmanFacility(VKF)TunnelA is a 40-X-40inch,con-

tinuous,closedcircuit,variabledensitywind tunnelwith a Mach number

capabilityof 1.5 to 6.0. Stagnationpressurerangesfroma minimumof

1.5 psiaat Mach 1.5 up to 200 psiamaximumat Mach 6. The stagnation

temperaturerangesfrom70 to 290°F. The tunnelthroathas flexibletop

and bottomwalls whichare movedautomaticallyby electricallydriven

screwjacks. Refer to Figure2c. A detaileddescriptionof the facility

may be found in the Tes____ttFacilitiesHandbook*.

DATAREDUCTION

Six componentforceand momentdatawere obtainedfor the Orbiter/

Tank combination(R data)and for the one symmetricalboostermodel (A

data). In addition,for the Orbiter/Tankcombination,two baseand one

sting/balancecavitypressurewere recorded. These pressureswere located

at the baseof the Orbiter. The boosterhad only one cavitypressure.

All forceand momentdatawere reducedto coefficientformin the

body-axissystemusingstandardAEDC data reductionprocedures.No base

or cavitypressureforceadjustmentswere made to the forceand moment

data.

The followingarraydepictsthe referencedimensionsto which the

aerodynamiccoefficientsare applicable.

15
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DATAREDUCTION(Concluded)

REF_:_" ATUO01 RTUO01through through
DIM _ ATU311 RTU314

SREF 2690 sq. ft. 2690 sq. ft.

LREF 1290.3in. 1290.3in.

BREF 12g0.3in. 1290.3in.

XMRP 1258.5in. XS 1097.0in. XT

YMRP 0.0 in YS 0.0 in. YT

ZMRP 400.0 in. ZS 450.0 in. ZTI
i

SCALE .Ol_______

All calculatedanglesand displacementsincludedcorrectionsfor

sting/balancedeflectionsin the normaland sideforce planes. In addition

the Y (lateral)displacementwas adjustedfor the lateraldeflectionof the

Tankdue to rollaboutthe Orbiter/Tankbalance. The actualrollanglewas

very small;however,the lateraldisplacementaffectedby the rollwas

significant.

_.j * Test FacilitiesHandbook(NinthEdition)yon KarmanGas Dynamics

I_ F_Fltty, Vol. 3, Arnold Engineering DevelopmentCenter, July 1971. j

{ {
iJ ,6 ¢.L_
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TABLE].

....... __J p,,,E; IA87 i * POSTTEST
L) TESTCONDITIONS

in i .........

MACH RUN REYNOLDSNUMBER STAGHATION PRESSLTRESTAGNATIONTEMPERATURE]
NUMBER NUMBER (perfootx 10-6) (po_s/sq.inch) (melPeeSezlwenheit)

• , , J.,

4.52 1-96 6.48 I00.5 116

97-457 5.86 90.2 114

I ....458-615 5.92 91.2 . I14615-670 6 03 91.2 I07 !
l • i ,.

671-919 4.01 60.4 106

] ....
i

,, !
L "' _

...... : ,'

F _

i '1 ORBITER/TANK:AEDC0.85-1NCHDIA.4.00-Y-36-049
BALANCEUTILIZEO:2 SRB: AEDC O.65-1NCH DIA. 4.06-Y-36-020

COEFFICIFNT
CAPACITY: ACCURACY: TOLERANCE:
1 2

NF ±200 80 ....

SF _+200 80.......
AF ± 50 30

±310' 120
±100 25RM _ ii u • •

YM ±310 120, ,,m, i n __

COMMENTS:
FORCESIN LBS.; MOMENTSIN IN,-LBS.

@
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TEST RUN NUMIII[_t$ _ I
r,

[1 I

k,, _ [

I',,,. _ _,. ,...,. _ _ -.. ° [
ul

'_ :" _ ,..i "_ ,. ,,.-. ,,...
'* i T : :

"% . : : : ...... :iiii

Q

I
!

)

. , . , ; ,q
¢ (: ] t , ,

i _ .V

= c (: Q _1 [ I

L I zt

,..: . + ..,

t +_+.+ " °° I+__
,; °.......... + + +_++ P,

+++ . +
, P

+ I

+_+" t+_ " _, _ ' ' ' i I + . :"

': +- * = I_ +L_
++ I_ I<_ ........ i. ,.l ji. ' i i i +i t L , • [ + I + +

21

1975022161-025



22

L ..... _ ....... _.',i,k, ,_r-_ •

1975022161-026



0

23

1975022161-027



TEST RUN NUMSER5 _ O

i " I _"_- •

f" " i

. _" _,_, _g_! _ _N-, _g ,

r,_ ¢._ rg I I'_ _l

_: _k_C ......... --_- _ --,,,- ...... ,"- u --"-

e- u_ '"O

m _ _ _ -_ ......... .I,,.. "

Z
o it

F- " '_'kJ• "_
¢

U- "_

:_ L" ' " @0 ',

_' t "J

i .
i .=

Z4

t ........

1975022161-028



25

• -9 ''¸¸....1975022i6:i-02



.............. J

J

26

1975022161-030



0
27

1975022161-031



Z8

..................... 1975022161-032



I

0

.........................................................................................................................1975022161-033



3O

i

1975022161-034



Lo
31

1975022161-035



._,t'°

v

el

!b
dr

1975022161-036



113

................................. I ............................ 1975()221_1 U:d /-



34

1975022161-038



0
35

1975022161-039



++i I+ I .....i t +

..... ,++r.............. ,

1975022161-040



1975022161-041



1975022161-042



TABLE III

@
MODELDIMENSIONALDATA

| i

MODEL SCALE: 0.010
m

DRAWINGNUMBER' _ V_70-OOOl30R

(ModelarawlmgSS-A01Z82, ReleMe T)

DIMENSIONS: FULL SCALE MODELSCALE

Length _

MaxWidth _ 267.6 2.676

MoxDepth . 2h4._i ,. 2._1__
B

FinenessRatio _ _.82175 4. 821_

2
Area - Ft ......

Max.Cross-Sectionol . _86.67 ,, 0.0387

Planform .....

Wetted .,

BaH .,

O , 39
Q
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TABLE III. - Continued

MODEL DIMENSIONAL DATA _

MODEL COMPONENT : CANOI:_-c..
I ,

GENERAL DESCRIPTION : Co_i_uretio- _ ea_Dy.

DRAWINGNUMBER' VLTO-OOO139B i. i

(Mo_el dLraw_ SS-AOl182, _leMe T) i

DIMENSIONS " FULL SCALE MODEL SCALE i!

Length (Xo = 433 _to Xo =578), In_jm__ , _._) !

Max Width =_
i

Mr,( Depth ' ' i
i

o

Fineness Ratio ,

Area ,,

Mox. Cross-Sectional .....

Planform
, )

Wetted

Base

4O
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TABLE Ill.- Continued

0 •
MODELCO_._PONENT: ELEVON- _ _ .... " •

_J

GENERALDESCRIPTION: O)nfleuratlon _ per I_'.,^,.,_._u_11 T._._

i , i i i i . •

.O.RAWING R.I,_BEI_: VI,TO.OOOI39B• i z| im

(Noaez_w_ SS-AO:L_,Bele_e,T)

DIMENSIONS.: FULL-SCALE MODEL SCALE

Area Ft 2 _

Span (equivalent) - In. _s_._ _.5_

Inb'd equivalent chord , In. _

Outb'd equivalent chord, In. %.oo

Ratiomovablesurfacechord/
, total surface chord

- At Inb'd equiv, chord . .0,208

At Outb'd equiv, chord 0.400 o._o_ i

SweepBackAngles, degrees

Leading Edge o.oo _ o.oo . b
e-

_ill_ ea6e _ -zo.2_

Hinge] tne o.oo

Area Moment(Normal to hinge line),Ft 3 ]__.. 0 rw__.%c
(Product o1" Area Nomeat)

4]

O
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• TABLE III.

MODELDIMENSIONALDATA

.
MODELCOMPONENT:, BODYFLAP - F=

J

GENERALDESCRIPTION: _ Configuration 3A 11_;htwetght orbiter bod_" fla_.

|

. MODE% SCALE; O.0!0 MODELDRA_rrNc,:_.AC_K2

DRAWINGNUMBER _H..70-OOOl'_qB

(WoaeldLt_wi.KSB-A01182,Releue 7)

DIMENSIONS' FULL SCALE MODEL SCALE

w

Length, In. _ .. 0.8_7_

MaxWidth , 267.6 _ 2.6760

MaxDepth

FinenessRatio

Area Zt 2
III i

Max.Cross-Sectional 1k___1okww

Planform
I I i

Wetted 38.O_8 0.09._81

Bole

42
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TABLE III.- Continued

![) MODELDIMENSIONALDATA

MODELCOMPONENT: oMsPoD-
"F

GENERALDESCRIPTION: f'_n_'_r_t.tnn ? _r Roo_wll Lt,_R V'f.70-O:X)I"_9

i mmv

DRAWINGNUMBER' , vLTo-oooltg) ....

(Mode].Dz.a_d._8S-A0]..1.82,.qeZeue T)

I

DIMENSIONS: FULL SCALE MODELSCALE

(

Length, In. _6.0 _._(_)

MaxWidth , Zn. 108.O 1.O80IN

McxDepth , In. _ 11_.O ....... 1..1_ ,

FinenessRatio ....

Area

Max. Cross-Sectional

Planform I, i

Wetted

Base

Centerline of O14S_m

- _63.9 in r.S., Wl,. bOO+ 63.9 ,, _63.9

'] ,,. ,oo,,i Lenith: 121_.0 to 1560.0 - 3k6.o in F.S.
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TABLE III. - Continued

Cl:):.'.:_L D.,_SCRIPTION: _..slc_P_MS Nozzle _of Con__i_Fatio_ _A ___r-[_ck_11 Lines ....

_ ;_70:_38306 and VLIO-OOOOSO"B". Intersection of nozzle exit plane and

nozzle centerline at X = 1570.75. Y_ - + _.25_ Z - 507.25

)DDEL $CAI_ = 0.010

(Model drawln_;.SS-A01182,Bele_e 7)

DI'I__,I,SIOJ_ F'JLL SCAL_

_kch No.

Lerh ~ in.

G_l PO_t t 0 _t _e .........

Thr_t to Exit Piano _, __ ....

e

Dimmer er-. in.

Exit _ _ _¢v"_ ,,'Lr,:_w- i .

Thr_t t,N/A. . =N/A

Area ,_ft 2.

xit .oot364

Throat
m, _m m
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!
- TABLEIII.- Continued

_Otl. :Ov_)".r._T:. WIN&-_n7 ..

"-_r.RA.DESC_:OTI_: Con_'iJ_uz_tton _ _er Ro_kve11 Ll_s '_rLTO._l_n
I

MOTE: _-me ss ;r/Q: exeent _ufT, lt_'0tl snd ln_ld_.n_, tn.l., I
|

I ale II

HO]_...S_T_; 0.0],_ (M_el l_Irln:. SS-AOllJ_2. hlemle T_

9Z,_SZ_S t FULL-SCALE MODELSCALE

TOTALOATA
_rea L;_eo,) Ftz

?lanfom . _
Span(Theo Xn, • _ o

Ta_er ,°.a_;to _ n. :)nrt

:)_hedr_3k_g:e, degrees _ _,r_
Inc:d_ce _g_e, degrees n r_

; Aerodynamic Tvlst, degrees _ , __n_w
Sweep Back Ang_es, degrees

Lead1ng Edge _
Trat 1tng Edge _ ___ o_
O.ZSElemnt, Ltne

Chords:

Fus.S_,a.of .ZS MAC _
_._. of .ZS _C _

) .
Span,(Th¢o) lno DPIOG
Aspect;Ra_|o
Taper Ratlo
Chords

I_ot BPI08 _ _ _,_.
T4p 1,00 b 1_"_-'_r" _ __.77

&
HAC _
FgS, StY, of .ZS MAC _;_ =_ _ .e_
W.P._ .?.SIQC _ _

• iI.L. ot' .ZS I*AC _ = _
At_otl Sect4on(I_e.,I_11 I_I NASA)

XXXX-M
(_

_. _Ttp

=tta foe (1) of (2) St¢km
_.d_ng[._a*C_ _ _ .
_e_ Eqe [n_ersect.sF_s_ L.e sta _

47
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TABLEIII. - Continued

MODELDIMENSIONALDATA _)

MODELCOMPONENT• _.n"_NAZ.,r_Alm- ?.__
i,V

GENERALDESCRIPTION: EX_e_l OxvRen-HvdJroc,m qknk

i

I_!')!s_.g_.AT_. 0.010 im it

DRAWINGNUMBER' VLT2"OO01_I_,VLTS"O°OO62_B

(xo_l arsv_nzSS..xOO_T,ae).mu_k)

DIMENSIONS: FULL SCALE MODELSCALE

L,nom(za.)(No,e_ x,z,,,_.8._) t8_6._:i zO._6c_

MaxW,dth (D_a.., In. (_,,Z,-975.675) _'4.1 3.332

_.lor _p_ (za.,) 330.2 _._K)_

" Finamen Ratio ,5.6.5TJ,3 ,5.65T_3iJ

Aree - 1_1;2

Max.Cross-Sectional . _ 0.0605
(e xT . _r5.675)

Na_r Cross Sect:ton _
i

VPat _ Ceuterl/ne ( Z), In. i_O.O000 k .0000

Baso (Oa 330.2 Dis.) _c_.6"r9 0.0_

L.
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TABLEIII. - Continued

laW, C01(POH_r: ATT_ _ - ATt6 .

DESCRIF_CI: Formrd orblter/ZT Attach Structure (2 mr

s_tur,)

NOEW,8C_,Z: 0.O10 _ _i_k'Z]lG: SS-AOOllT, kle_e k

mA_wo.: VLTS-OOOO_B,S[-l-_Oll

Fl Xo _)_.38 3._

o o

zo L_ _ c_

x_ 1131.0 l_._g

Fe xo _j_._ 3._

_ro o o

Zo L_ _ L_

XT _l_t.O _._tO

_. - _6.8 . O._6S

l_saster of Nmbers: _.70 In. 1_. F.8.

49
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TABLE]]1. - Conttnuecl

ODE:1_L]ZSCI_PTIOI.. Left rear orblter/ET atta_=hstructure (2 m-_r

struetttre)

l¢:)]]ILSCALE: 0.010 IO]ZL ]]_.VI']IIG: SS-/,O0117,hlm_e k

OltaVOmI;).: vl.78-OOOO_.B,_-,r-_O13

xo 1317 t3._7

_o - 96.5 - 0.965

p zo 267._ 2.675
, XT m_.O m._

r_ 51_.5 5.155

i _ xo 1317.o 13.17

_ro - 96.5 - o.96_

" Zo 267.5 2.675

xT m_.o 2o.

rT - _._ - 1.258

; _aoeter of Nmber_: _ 11._ In. _a. F.8.
b

I
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••............I....................................[..........................I..................
i

TABLEIll.- Continued I
i

MODELDIMENSIOHALDATA ....I i
NODe'S-COMPOn_T: FEEICINE- F_ k_J

G_IERALDESCRIPTION:LOX feedlineslmulatedbetweenET and Orbiter.

MODELSCALE: 0.010 MODEL IP_WING: SS-K)OI17,_leMe I_

DRAWINGNO.: VL78-OOOO62B,

DIM_sIONSz FULL SCALE MODEL SCALE

Leadingedgeat: XT 1033.3 10.333

iT 70.0 0.700

X_ 1033.3 10.333

_T - 70.0 - 0.700

Traili_ edge at: XT 2071.50 20.715

YT 70.0O 0.7O0

Dis., Inches 18.80 0.188

XT 2071.50 20.715

i " _T + 70.00 + 0.700

Centerllneof LOX feedllnelocatedradiafly at _ m 23°2_'

52
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TABLE III.- Continued

O MODEL DIMENSIONAL DATA

MODEL COMPONENT: PRESSURE LINE - FL6

GErlERALDESCRIPTION: Fax. cross-sectional area simulatin6 L_ pressure

line and electrical conduit line on the ET. Draw_n6 No: VL78-OOOO_B

MODEL SCALE: 0.O10 MODEL DRAWING: SS*AOOII?, Release

DIMENSIONS: _ SCALE MODEL SCALE

i L_adl_ edge &t: XT 1127.1 11.271

J _T llO.3 1.103

Trailing edge at: XT.; 2062.1 20.621

YT tlO.3 1.103

Centerllne of LII2 pressure llne located radially at % = 33°_5'

°

53
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L .i _ , i

MODRr. SCAT.I_.: O,_IO ........

DRAWINGNUMBER VT-'78-,090062B

(Mo41eldlzawtaKSS-AOOII7,9aleMe k)

DIMENSIONS: FULL SCALE MODELSCALE

Centertine at XT 20_, 5 20.715

MaxWidth _1._ O._1_

MaxDepth 37:5 , 0"372
o

IKameter 17.0 .O.170

Areo ....

Mox.Cross-Sectional

, Plaaform ,
' - ill

Wetted ,, _

Bose ....

t
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TABLEIII. - Continued

O MDIZL DD_NSIONALDATA

MODELCOl_Ol_lqT: FAIRING - I_

GEII_RALDESCRIPTION: Cross member between aft ET/orbiter attach struct_ures

MODELSCALE: 0.010 MODELDRAWING:5S-A00117
Bele_

DaA_WG110.: VLT8-O00062B, VL?8-O00050

DIMENSIOalS: FULLSCALE MODELSCALE

Leadi_ edge at XT 2035.50 20.355

Length 15.00 0.150

Wldth 193.o 1.93o

55
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TABLE Ill. - Continued

MDDEL DIMENSIONAL DATA }
O ,

_, e(_,_l_l,_: _ 1___ - _13 i.

DESCRIPTION: Maxima cross-sectional area simulating LOX rectrculatlon i
line and electrical conduit box on plant"otto vlev of external tank, _0. 1

M01ZL SCALE: O.OlO MDDEL DRAWING: SS-AOOII7 i

Release _ i
DRAWI_ NO.: VL78-OOOO62B i

DIM_BIOIIS: FULL SCALE MODEL SCALE !

_ng ea_ at: xT uo& 3 _.o83 I

*T + 95.0 + o.9_o i

xT 12o8.3 z2.o83

_T - 9_.0 - 0.9_O

Trailing ed6e at: XT 2060.5 20.605

i YT + 95.0 + 0.950

• x_ 2o6o.5 20.605

YT - 95.0 - 0.950 :

' Centerltne of LOX rectrculatton line located radially at ¢ = 33°_5 '

_t 56
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TABLE III. - Continued

O MODEL DIMENSIONALDATA

_DEL CC_O_T: ET PR_CE - PTI_
! oo

GEI_RALDESCRIPTIOn:LOX pressurellne on Tank,_O

MODEL SCALE: 0.O10

De_WZ_O10.: VL78-OO0062B(Moeelaravi_ SS-AO0]_7,_le_e k)

DIMENSIONS: FULL SCALE MODEL SCALE

I_adi.g e_e at. XT 35_.9o 3.559

7T 6.0 0.06

_.'a/lt=8 edge st: XT 2060.5 20.605

+87.o +o.81o

Centerllne of LOXpressure 11he located radLally at _ - 23°2_ '

57
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TABLE III. - Continued

MODEL DIM_SIOIL4L DATA _

MODEL COKPONE_. ROSE CONE LDIES - PT20

GEI_RAL DESCRIPTION: Maximm cross-sectional area ste_latl_ the

LOX pressure line and electrical conduit on top of exterual tank

(T2o)"_ co_eares.

HOI_L SCALE.. 0.010

DRAk'I_ XO.: YL78-OOOO_B (Model dravlng SS-AO0117, Releue _)

DDG_RSIO.W8: FULL SCALE MODEL SCALE

Les_.ge_e st. x_ _o._ 3.609

_T _.o o._o
Trailing edge st: XT 955.1 9.551

Oenterline of lines located radially _t _ . 33°_5 '

58
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I.............................................................................................................................
o

TABLE IZI. - Continued

('__ MODEL DIMENSIONAL DATA

MODEL COMPONENT : mt_.--_,_ .e_rTn =_-_a,_ uem_, _ __.
.... ,I,Q

GENERAL DESCRIPTION C_ncrLmaPattonMu"_O. ZktaL tar (1_ Of (2_ .

s/des.

ill, ii

MODEL SCALE. 0.010

DRAWING NUMBER w._._f-_ (Model ar_wi_ SS-AOI308, Seleue i)

l_ DIMENSIONS . FULL SCALE MODEL SCALE

i Length (Includes nozzle) In. ic_8c)._ lq 89_1 I •

1 Max Width (_mk _La. ), In. 1_.6._

MoxDepth (Aft _roud)' In. .... 1_.0 1.(_
1
t °
i Fineness Ratio 9.06771 9.06771}

i 1_2
t Area , .,

! Max. Cross-Sectional _

t Planfern ill
Wetted

• _ole
I II

.P o_ mmmoe._rzlne (%1, *.. _oo.o 1+.ooo

l,sof ssm4_,, (xT), Zn. 71+3.00 7.1+30

$9
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TABLEIII. - Concluded

MODELDI14DISICMALDATA
_tL

DF_PTION: _B/ET &tte_h rt_: tvo attLch rt_s and one structural rl_

NODELSCALE: 0.O10

_W]O _'. VL77-O000_ (Mo_1 a--,,_SSS-*01306,m:_mm I)

DIMERSIONS)DATAFOR I _ 2)" FULL SCALE MODE,,SCALE

Centerllne &t XBs 1505 15.O5

i 1517 15.17

_ath 10 O.10

_lsth 10 O.10

6O

O
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1_.'_ d. _IX;yonKar_nonGasDynamlcFac11|tyTunnelA 1Figure 2. Continued.
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r....................I.................................I-..........................T...................................T..............................3"-

e. Artist's Conception of the VKF/CTSInstalled in Tunnel A
Figure 2. Continued. I_J
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APPENDIX

I TABULATEDSOURCEDATA

i (seeVolumeI for PlottedData figures)

I_ b

Tabulationsof plotteddataare available
upon requestfrom DataManagementServices.

II
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