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A
W RESULTS OF TESTS 0AI2 AND IA9 IN THE

AMES RESEARCH C_"_ER UNITARY PLAN WIND

ON AN O.030-SCALE MODEL OF THE SPACE SHUTTLE

VEHICLE 2A TO DETERMINE AERODYNAMIC LOADS

R. H. Spangler
Rockwell International

ABSTRACT

Tests were conducted in the NASA/ARC Unitary Plan Wind Tunnels during
April and May 1973, on an O.030-scale replica of the Space Shuttle Vehicle
Configuration 2A. Aerodynamic loads data were obtained at Mach numbers
from 0.6to3. 5.

The investigation i_cluded Tests IAgA, B and C on the integrated
(launch) configuration and Tests OAI2A and C on %he isolated orbiter (entry
configuration). The inte@Tated vehicle was teste@ at angles of attack and
sideslip from -8 degrees to +8 degrees. _ne isolated orbiter was tested
at angles of attack from -15 degrees to +40 degrees and angles of side.slip
from-i0 _e_rees to +i0 degrees as dictated by trajectory considerations.
The effects of orbiter/external tank incidence angle and deflected control
surfaces on aerodynamic loads were also investigated.
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INTRODUCTION

The O.030-scale Aero Loads Sp_ce _huttle model was tested in the

Unitary Plan Wind Tunnels at ARC starting April 2, and continuing through
May 17, 1973 as follows:

IAgA ll-foot Transonic April 2 to April i_, ].973
OAI2A ll-foot Transonic April 16 to April 29, 1973
IAgC 8x7-foot Supersonic April 23 to May i, 1973
OAI2C 8xT-foot Supersonic May 2 to May 8, 1973
IAgB 9xT-foot Supersonic May 9 to May 17, 1973

The testing was co_.ductedin all three legs of the Unitary Plan Wind
Tunnels to obtain a Mach number range from 0.6 to 3.5. Aerodynamic loads
data were obtained for the ascent and entry configurations. The effects
of control surface deflections were also investigated.

This report consists of 3 volumes of force data and 15 volumes of
pressure data for a total of 18 volumes arranged in the following manner:

:_ VOLUME NO. CONTENTS

i T_AgAforce data
2 IA9B and IA9C force data
3 0A12A and 0AI2C force data

" : k IA9A plotted pressure data
._ 5 IA9B and IA9C plotted pressure data

• : 6 OA12A and OAI2C plotted pressure data
_." 7 IAgA tabulated pressure data

orbiter bsse

:: (c) upper MPS nozzle

i 8 IAgA tabulsted pressure data

body flap

,. /d / OMS pod outside,. lower wing surface
9 IAgA tabulated pressure d_ta

'i left vertical tail surface
right vertical tail surface

d AFU i:llet

(e_ SRM booster bsse
lO IA9A tabulated pressure data

, (a) 'SP_4booster ........
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I n ODUCTION(CO  ED)

ll IAgB tabulated pressure data

a! orbiter fuselage

bc orbiter baseupper MPS nozzle
C_S nozzle

body flap
pod outside

lower wing surface
12 IAgB tabulated pressure data

left vertical tail sur2ace i_
right vertical tail surface
AI_ inlet

(e) SRM booster base ;,.I

external tank
external tank base

1B IA9C tabulated pressure data

I!I orbiter fuselage
orbiter base

I I upper MPS nozzled OMS nozzle

pod outside
14 IA9C tabulated pressure data

Ii! lo_er _ing surface

upper wing surface
Left vertical tail surface

right vertical tail surface
15 IA9C tabulated pressure data

Ill A_U inlet

SRM booster base
SRM booster
external tank
external tank base

16 OAI2A tabulated pressure data

liI orbiter fuselage

bc orbiter baseupper MPS nozzle
nozzle

body flap
OMS pod outside
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Irn'RODUC_O_(co_curDm)

17 OAI_ tabulated pressure data

upper wing surface
left vertical tail surface
right vertical tail surface
APU inlet

18 OAI2C tabulated pressure data
All compone,,ts

10
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NOMENCLA%_/RE
General

SADSAC

SYMBOL SYMBO_.___L DEFINITION

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

Cp CP pressure coefficient; (Pl " Pm)/q

M MACH Msch number; V/.a

p pressure; N/m2, psf

q Q(NSM) dyns_ic pressure; i/2p_, N/m2, psf
Q(P )

KN/L RN/L unit Reynolds number; per m, per ft

V velocity; m/see, ft/sec

ALPHA angle of attack, degrees

BETA angle of sideslip, degrees

PSI sngle of yew,.de_ees

PHI angle of roll, degrees

p mass density; k_m 3, slugs/ft3

Reference & C.G. Definitions

Ab base ares; m2, ft2

b _REF wing span or reference span; m, ft

e.g. center of gravity

_REF LRF2 reference length or wing mean
aerodynamic chord; m, ft

S SREF wing ares or reference ares; m2, ft2

MRP moment reference point

XMRP moment reference point on X axis

moment reference point on Y axis

2MRP moment reference point on Z axis

SUBSCRIPTS

b base

1 local
s static conditions

t total conditions
free stregm
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NCM_CLATtrRE (Continued) /

_-Axis S_stem

SADSAC

S_BOL _MBOL DEFIqT_ON

CN normal-fore? coefficient; normal forceqs

CA CA axlal-forc _. coefficient; axial forceqs

Cy CY slde-fo_ce coefficient; side forceqs

C-- CAB base-force coefficient; base force
_b qS

-Ab(Pb - p=)/qS

CAr CAF forebody axial force coefficient, CA - CAb

Cm CI/4 pitching-moment coefficient; pitching m_nent
qSL_EF

Cn _ yawlng-moment coefficient; _awln6 momentqSb

C_ CBL rolling-moment coefficient; rollln_ momentqSb

Stability-Axis S_stem

CL CL lift coefficient: lift• qS

CD CD drag coefficient; dragqs

CDb CDB base-drag coefficient; baSeqsdrS_

CDf CDF fo_'ebody drag coefficient; CD - CDb

Cy CY side-force coefficient; side forceqS

Cm CLM pitching-moment coefficient; pitching moment
qsl_

Cn CLN yawing-moment coefficient; _win_ momentq_

C_ CSL rolling-moment coefficient; rollin_ momentqSb

L/D L/D lift-to-drag ratio; C_C D

L/_ L/DF lift to forebody drag ratio; C_CDs

)
?.2
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N_'_L'L,"RE .._.4TINUED)

ADDITIONS TO STAN_D LIST

PLOT
SD_OL SYMBOL DEFINITIGN

6R RUDDER rudder, surface deflection angle, positive
deflection, trailing edge to the left; degrees.

6e ELEVON eleven, surface deflection angle, positive
deflection, trailing edge down; degrees.

5RF RUDFLR rudder flare, split rudder deflection angle, left
split rudder trailing edge left and right split

_dder trailing edge right, 6RF = (6RL + 6RR)/2,
positive deflection; degrees. '_

io 0RBINC incidence angle between the orbiter and external
tank_ io = at - rot;degrees.

_T BETAT angle of sideslip of external tank.

a T ALPHAT angle of attack of external tank.

LB LB length of orbiter body; in.

LT LT length of external tank; in.

_s LS length of SRM booster; in.

_ L_ length of CK8 nozzle, positive direction forward
of exit plane; in.

_NP _ length of MPS nozzle, positive direction forwar_
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.

13
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PLOT
SYMBOL SYMBOL DEFINITION

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

% CW local wing chord; in.

cv CV local vertical tail chord; in.

x/_ B _LB longl%udlual position/orbiter body length.

x/_T _LT longitudinal position/external tank length.

x/_S _LS longitudinal position/booster length.

x/_R4 X/L_ longit'udinal position/C_ nozzle length.

x/_p _LNP longitudinal position/MP8 nozzle length.

X/Cw _CW local chor_wise position/local wing chord length.

_/cv x/ov io_ ch_i_epo_itionlloc_ve_tio,_tail
chord length.

y/b/2 _/Bw lo_ s_wiseposition/wingse_-_p=.

z/b v Z/BV loe_l spanwise position/vertical tail span.

14
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CONFIGURATIONS INVESTIGATED
J

The O.030-scale aero loads model was a replica of the Space Shuttle
Vehicle 2A. It consisted of four major components: the orbiter, the
external oxygen and hydrogen tank (ET) and two solid rocket boosters (SRB).

On the ascent configuration, the orbiter was strut mounted from the
ET on a Task Corporation MK XVI 2.5-inch diameter internal balance. The
left SRB was strut mounted from the ET on a Task Corporation MK XXII i.5-
inch diameter internal balance._ No attempt was made to simulate actual
inter-attachments. The ET was sting mounted to the tunnel model support
system on a Task Corporation 4.0-inch diameter internal balance. The
right SRB was strut mounted symetrically to the left side, but did not
contain a balance. The orbiter configuration, designated as 02A, con-

sisted of BIOCSDTW87VsRgM3F4.

_ The entry configuration consisted of the isolated orbiter, sting
mounted to the tunnel model support system on a Task Corporaticn MK XXA
2.5-inch diameter internal balance. Midway through the OAI2C test, the

:-_ MKXXA balance was damaged and was replaced by the MK XXB for the high
: angles of attack. The orbiter was provided with deflectable elevons by
! _ means of interchangeable brackets, deflectable rudder by means of a pin-

_ indexed hinge, and interchangeable rudders to obtain different speed
_ brake flare angles. The main propulsion system engines were removed dur-

i., ing entry configuration testing to provide sting clearance. A cover
plate was provided for the strut clearance hole.

'E

The orbiter was instrumented with 374 pressure orifices on the left
.... wing, left side of the fuselage, vertical tail, left GMS pod and engine,
_ left and upper MPS engine and the base. The pressures were measured

i._ using eleven Scanivalve, Inc., S-type valve modules mounted internally
:-,_-_ (a five and a six gang unit). When tested in the entry configuration,
/ the MPS pressures were not available for measurement.

i The left side of the ET was instrumented with 136 pressure orifices.
/i These pressures were measured by means of 7 Scanivalve, Inc., S-type

valve modules configured as one unit of 6 modules and one single. These
i valves were mounted internally in the tank. The left SRB had one gang
-_ of six S-type modules to measure 102 pressures. The right SRB was not

instrumented. The pressure transducers used in the valve modules were
_;_ Statham PM 131 TC differential pressure transducers, with ranges of +_I0

i-% psid, +_12.5paid and +_15psid. Reference and calibration pressures were
; _, measured by the ARC micro manometers.

:_ Some modifications were made to the model at the test site prior to
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CO1T_"_GORATIONSINVESTIGATED (CO_I'_ITU=) _) Ii

testing. These were as follows:

i. The forward tip of the ET containing the retro rocket package il

(Reference RR Drawing VL78-000018) was replaced with a flush III
0.90 inch rs_ius nese (Model scale ). The new nose had five -t!_,,
pressure taps; one in the nose and four more aft of the nose
on the vertical and horizontal axis on a 0.315 inch radius.

2. The ET balance cavity was enlarged by one inoh on the dlametev
(from 5 inches to 6 inches) to provide cles&-ancefor cable
routing and eliminate balance interference.

3. The clearances around both the orbiter an& the SRB struts were
opened to approximately 1/8 inch to prevent interference.

4. An alternate rudder hinge pin was p_,ovidedto give a rudder
deflection of +15 degrees.

-: Before and during the tests various model discrepancies developed
, .: or were discovered. These were generally mlno_• and had only a negligible,

: if any, effect on the data. Significant discrepancies are noted below:

i. Pressure orifices PIT1 and P173 on the OMH pod base were
omitted.

2. During the test certain pressure taps developed leaks or
became plugged. Data from these taps are questionable and
should be used with caution. Difficulties in checking may
have resulted in erroneous indications of leakage. Repa_Is
were made to correct leaking or plugged pressure instrumenta-

l tion, whenever possible, as the test progressed. The follow-
ing list gives those taps that were indicated as bad on the
various leak and response checks:

ARC Facility Run Nos. 0rifice numbers with questionable pressure
i d_ta

11' 2-4 72, 163,427

I 5-]-18 31, i00, 123, 163, 201, 427

I19-160 16, 98, lO1, 107, 333, 427

161-170 16, 98, I01, 107, 333,427 + 306,307,
327, 328, 336, 337, 356, 357, 375

)
16
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,_ CO_'IamATIONS Ilr_TIGATED (CONCIAmED)

Orifice numbers with questionable pres,,ure
ARC l_ctlit_r Run Nos. data

11' 171-182 16, 47, 53, 75, 78, 98, 107, 201, 236, 237,

I 238, 307, 327, 365, 427

183"189 Same as (171-182) + 7, _7, 525

190-211 Same as (171-182)

8'x7' 220-234 20, 21, 24, 74, 326, 327, 336, 424, 427,
752, 868, 871

235-285 74, 326, 327, 336, 424, 427, 752, 868, 871

286-300 74, 107, 115, 124, 129, 138, 326, 327, 336,
427

301-305 74, 326, 327, 336, 427

306-333 74, 326, 327,427

9'x7' 340-396 5, 325, 326, 327, _24, _27, 526, 752, 868,
871

S 17
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TEST FACILITIES D_CRIPTION

Ames ii x ll-Ft. Transonic !

i
The Ames ii x ll-Foot Transonic Wind Tunnel is a variable density, i_
closed return, continuous flow type. This tunnel has an adjustable I
nozzle (two flexible walls) and a slotted test section to permit t!
transonic testing over a Mach number range continuously variable
from 0.4 to 1.4.

Ames 8 x 7-Ft. Supersonic

The Ames 8 x 7-Foot Supersonic Wind Tunnel is a closed-return,

variable-density tunnel with a 8- by 7-foot rectangular test
section. The nozzle has flexible side walls with fixed upper and

lower surfaces. Mach number range is continuously variable from

2.45 to 3.5. Tunnel stagnation pressure can be varied from 0.3 to

2.0 atmospheres and Reynolds number per foot varies from 1.0 x 106
to 5.0 x lOO.

Ames 9 x 7-F_. Supersonic

The Ames 9 x 7-Foot Supersonic Wind Tunnel is a variable density,

continuous flow type with an adjustable nozzle to permit supersonic

testing over a M_ch number range continuously variable from 1.5 to

2._. The nozzle is of the asymmetric, slidlng-block type in which
the variation of the test section Mach number is achieved by trans-

latLug_ in the streamwise direction_ the fixed-contour block that
forms the floor of the nozzle.

)
18
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DATA REDUCTION
I

Standard procedures were utilized to reduce force and pressure data
to coefficient form. The following dimensional constants were applied: i

Reference Dimensions and Constants !i
(ModelScale)

SRef. = 2._21 ft 2 Orbiter reference area

_ef. = 39.8_9 in. Orbiter reference length

Base Areas (Model Scale)

_ ABOI = 0.1903 Ft2 arbiter base area_ integrated

_ ABOA = 0.2_62 Orbiter base area, sting mounted
4

A_MpSU = 0.0_17 Orbiter upper MPS base area

_ A_MpSL = 0.0853 Orbiter lower MPS b_se area

' ABACPS = 0.0310 Orbiter ACPS base area on CMS pod)

_ ABC_4S = 0.0231 Orbiter 0MS nozzle base area

! ABPOD = 0.0257 Orbiter CMS pod base areai AC0 = 0.0611 Orbiter sting cavity base area"t

ABNOZ = 0.0564 SRM nozzle base area

ABSKIRT = 0.1729 SRM nozzle skirt base area

ABETI = O.3189 ET Base area

AOET = 0.1964 ET Sting cavity base area

19
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TABLE III. MODEL CQMPONEIITDIM",NHIONALDATA

mDELCOHPONENT:mo .od • •• ill I I I n ii
I

T , + • +._. GENERALDESCRIPTION: Z_eelage, 2A Configuration, Lightweight Orbiter, perm i n n

:+: • •

Rockwell Lines VL70-000089 "B." ....

1 I i i i i

Saale Model - .030
n n u nil in n

•" VL70-000089"B"
DRAWINGHUMBER: VL?O-O00092,93, % "l"

" DIMENSIONS: FULL-SCALE MODEL, ,SCALE_

Length..,_]_ " . _ 39.8,90

_i' Hax. Width ,,..IN (.e_ = Z528._) 26._.0 7.,?,_0

__ Hax. Depth,_IN. ( = 1_80.52) 248.0 . 7._o0

Fineness Ratto .. 5.o12 .5..Ol2

";.i Area"F_2 •

• Ha_;.Cross-Sect1onal /+56._ .;_ZO?6I I

Planfom •
I IRI i l

'+

.< Metred I i

_i _se "
• .,.', , .$_, .+ 4bit. • o,j, *._.+* . • ... Wimm

.......,. :_ • ".. ,,,*+.' , . +. ._. ;*._:,,. • ...... . .,+ _........ .,
_++•'+,t:+ .. • • • . + '° ." "++% +'+. . ",+"

.t • + _ • .. • +* *.

. % ",

'+ S++ '.

.+

• ; •

'_ : 33

o

_,. e'

, • |

i
_V

O0000001-TSC11



o

MODELCOMPONENT: nA,_o,_v- or, •

:. GENERALDESCRIPTION: _A Confiemz'ation per'Ltneb V_70-000092i • L i|

I , • i I i i

• i_ II I I i

8_le Model=" .030

.' _o

DRAWlNG NUMBER: 1n._70-000092'

DIMENS.ION$: .+ F_ULL-SCALE MODELSCALE

Length (STAFWDBo//,J',ead) 391.0 11.730

Max.Width (T.E.B_ead) 560.0 ,. 1.6;800

Max. Depth (W? = A2.9 22 %0 = 500) ,,

Fineness Ratio ..

Area

. Ma_.Cross-Sectional i i . i i

Planfom ....i i i

, Wetted, i i iii i R I ¢

Base '
"" '" l • " " ' :• ";'" -;" ,,"+ • ' "'"*+"

.. ": .• • + +•-+ • + _ + .. " ." .+. + .++,
, ° .,. • +.

+ . + •+

+

%

+°

+. 3J+

: '_,. +,,+ +............................. _ .......

O000000]-TSC]2



HOOELCOMPONENT: H_tpulator ffouein_ D-? ... '............ my.__ iJ i i I i i i

.
: 6ENERALDESCRIPTION: 2A Conft,,g_,,a,ttonper Rockwell _inee VL?O_00093J l lJ

I II I ii ± W_L II IL I __ I

e

i I I In _ ' II I

,_ale Model - •030

DRAWINGNUMBER: ,VL?O-O_O93

DIMENSIONS: fULL-SCALE MODEL SCALE

Length --_ IN. 881.o0 26._0

Vex. Wtdth,,-IN. 51.00 1._30i i

Max. Depth---IN. 2.3.00 ,690i llll i i

Fineness Ratio .-

Area

' Ve_ C I,, .. . ross-Sectiona i

" Planform
J ! •

. Wetted
IIIILI L _ :T -- ,.

¢

:' : . -Base . ..

• " l_ I_8"e1 ge I_' = 0 IX) "- .+:.. ,. ..........
_.. • %

_'. WP= 500.0 I_. FS

X._6.O to ?30%0 IN.FS

• d,

1

00000001-TSC13



T_-_BLEIII. (CONTII_.;II[))

MODELCOMPONFNT:....WIrlG:W87_New"LightweiKh% Orbl.trr.......

6ENERAL DESCRIPTION: Orbiter ConfiK_u_,-_tlonPer Lines VLTO-tk_O09'i.

NOTE. (Dihedral AnRle is defined at the lower surfaco oF t,lv_,Wing at IJm 75.33,_

.._1_II&1_ligep_oJeetee into a p_.lane_perpendieulary. =................

,9_Aln___!OJ_-] =,.030.... ...................

_ST NO. DWG.NO. "_;.'o-u(_i,V

DIMENSIONS." FULL-SCAL__£ MODE[.SCALE

TOTALDATA
_r_a (_eo,) Ft2

Planform R69o.oo . _OO .
Span(Theo In, 936,_68.. _-28"iOO_LO_
AspectRatio ).265 2.265
Rateof Taper _.177 ].177 .
TaperRatio 0.2O0 o.;-i,oo
DihedralAngle,degrees o__ _ uo_ip.Q..__
IncidenceAngle,degrees _o.Po +3,9 0 -
AerodynamicTwist, degrees 3.50Q.____ __._
SweepBackAngles,degrees

LeadingEdge _ .4[:oo
0 "TraiIingEdge _=19__.2L__ -io..__.__

0,25 ElementLine 5_b.2o9 _.
Chords:

Root(Theo)B.P.O.O. ._687;2&
Tip, (Theo)B.P, &68% _37,8_
MAC _ _;.C_-
Fus,Sta. of .25MAC _ ..3/_!/_7_Q_
W,P. of .25MAC _ _._.,9_'_

183.13 B.L,of .25MAC , ._!_._,II---
EXPOSEDDATA
---_o ) Ft2 1752.29 i.57706

Span,(Theo) In. BPIO8 to &68._1 _ --i_T_.%,_O-
AspectRatio .2_908__L___ ._;_o____._.....
TaperRatio _.74_I _ .K_5] ..
Chords

Root _P108 ,_62.40 .._l&__
Tip l.O0b ___

"_ _93.03 11.79o90
MAC

Fus.Sta.of.25MAC "ns. i
W,P. of .25MAC _OQ.2o? 9.o,06,!i_
B,L.of ,25MAC I&3.76 ' , It.31280

AirfoilSection(RockwellMod NASA)
XXXX-64

Root b = ./,25 _.)O ,, . !c

b = 1.00 .12 .];'
Tip "_ _ ........

Datafor (I)of (2) Sides
LeadingEdge

Cuf_t2_ _-- _F"C--"P1anformArea ....
LeadingEdge IntersectsFusM. t. @ Sta 569°0. _ I_JL.J_JL___
[.eadingEdgeIntersectsWing@ Sta __.. __.L.__L._J____

00000001-TSC14
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TABLEIII.(CO_?Y/NOED)

t_ MODELCOMPONENT: F_evon_-la

GENERALDESCRIPTION:.,RAConfluu_at_n.Pe_w-_r?.Rockwell_._. _. 7o-ocmng}

Data for (I)of (_)Sides

ScaleModel= .030
t'

DRAWINGNUMBER: VL "m-OOOOQ_ I
-v

DIMENSIONS: FULL-SCALE MODELSCALE
:d

Area_.1_2 20}.}2 .i84cyZ

Span(equivalent)_-IN. .,353.7A 10.60020

Inb'd equivalent chord . 11_.78 3._3_o

Outb'dequivalentchord , 55.00 1..6500.

Ratio_vable surfacechord/
totalsurfacechord

At Inb'dequiv, chord , .208 ._B

At Outb'd equiv, chord ._00 ._o0

SweepBack-A_gies,degrees

Leading Edge 0.00

Tatltng Edge _

Hlngeltne 0.oo

Area Moment(Normal to hinge line) _3 15_8.97 .0/+180 _,
Product of Area Moment

t 3T
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• zzz.(cOm  JED)

MODELCOMPONENT:VERTICAL V5 (_ht W.e,tht Oeb.tt.erConf,i_ation)1 --u _ _ i I

GENERALDESCRIPTION:Center_ne Verttc_Ll Tail a DoubleWe_,_eAirfoil with Romlded, )
LA-a_-_ Edge

l 1 l I I J _ I • I J I I | II

1 .

1 I II I I ..... i I I]1 Ill P-

ScaleModel= .030
............... I II I I I I [ I 1 IIJ

DRA.W.ING.NU!4BER,: IIFLTO-O000_,_

DIMENSI,ONS: • -... F,.,._L-SCALE' I_DE1.SCALE

T.OT.ALDATA

Area (Theo) FtZ _1}_25 _ .}7192 _
Planform

Span (Theo) In "_]_,72
Aspect Ratio _ 1__.675 .
Rateof Taper ,0,_07 _ Q._o7 , !
TaperRatio " II_J_O_ _ _
SweepBack Angles,degrees

Leading Edge lf_.O00 . 4_:000 _
Trailing Edge 26.247 . 2&,_?. . i_
0.25 Element Ltne _1.13g l l _ J'

Chords:
Root(Theo)WP 268:_0 8.05500__
Tip (Theo)WP Z08.47 _.25&ZO ..
MAC
Fus. Sta. of .25 MAC =1_-63,150 _} "w_O0 ,

W. P. of °25 MAC 6_5.522 19.o6_66 _
B. L. of .25 MAC 0.o0 0•o° ....

Airfoil Section
LeadingWedgeAngle Deg lO.0O0 _ __10.°0°

Trailing WedgeMgle Deg _!4.720 , _O_C___)__
Leading EFdt_Radius IN. 2.00 8 ....VolaArea

Blanketed Area 1_2 " --OlZ40
s

38 .)
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, ...... , _:-,-!, -- ::; ,.. . J ,_-. - _ _:-:_],Ll:_;t-:_._ "........

m

TA.13LEIII, (CORTINUED)

MODELCOMPONENT: R,-5 Rv_lder

GENEP_LDESCRIPTION: ZA Cop.ftknaration per Roc]welZ Lines 1/7.70-000095

.. in, • L L UW , J I L

e,
i _ i

, ' Scale.Model., ,030

i DRAWINGNUHBER: . 1/L ?0,-0(_00,95

_. 2,1'

p]HENSIONS: FULL-SCALE MODELSCALE

.... Area _- lq,2 _

....,_ Span (equivalent) ,-._N. _ ,_

• ."ii Inb'd equlvalent chord _ _-?Y.755

• -,, Outb'd equivalent chord _
;_2i,

•_ Ratto movable surface chord/
total surface chord

_:_', At Inb' d equlv, chord 0 J,oo

At Outb'd equiv, chord _ _D.ADD___

_ SweepBack Angles, degrees

._, LeadI ng Edge 3_. 83 3/., 83

_":i Tat ltng Edge 26.25

_i Htngel tne 34.83 __i.___

_}. Area Moment (Normal to hinge 11ne)_--Ft_ .526.13
_ Product of Area and Mean Chord

i o

C 39

\ .. .... : .... : ....:: ......
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:" TABLEII_.. (CONSULTS)
,o

NODELCOMPONENT: ONS]_t -)0
I I I I II I I I I _ I _ _'

! 4

6ENERALDESCRIPTION: 2A T_LehtWatxht ConttFTtragtonper Roclcvell Lines

w_-oooog_ .................

I I I • II I Jl I I I

i i t i

DRAWINGNUHBER: ]/_.,_9_.A

DIHENSIONS: FULL-SCALE HODELSCALE

Length _,6.0 1¢.380

Max. Width X - 1/,50.0 10_.o 3.,,_,0
. + It t n i t

Max. Depth Zo - 15OC.0 _.o , 3_.390

FinenessRatio .." • II iii III I i • i

Area
+ ,8 .

• _X. Cross-Sectional .....
.,

Planfom . I I III I i ii

Wetted ..........

: . Base ....
,_ ,° • . o _. ,

• • ..oe+, + ° _ -- o_ • +" _t • • . * • • ++ ._. .-• , +. ,.- ,,• • 8 +++* • ;.., *++- _'e • _ '+ "
• _'+ . .g+ ,. P • l-l+ + ,. • • °+o ° ,+

B of _S Pod"

WP"k63.9 IN. FS WP_.00+ 6.3.9 = k63.9

BP - 80.0 IN. FS

Lea_h 121k.0I;o1560.0_ - _6.0 IN. FS

I

.)
o" ' •

,b .

• 1+0 ,

'" 0

°

Y I
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_z,E IZZ. (com-m:_)

MODELCOMPONENT: Pl, BodyFLap. ......

GENERALDESCRIPTION: 2A,,Oon[$1_uration,, ,per Roe_].l, _,ee VLTO-OOOp?,/_L ....

I II i i I I I R I i i H i i

I I i I i I i lira

,e_.exoeel= .0:3ol i .i , i i i i i

:_,.

DIMEHSION...___.__SSS: FULLISCALE MODELSCALE

Length e4.?o 2.51+1

Max. W|dth , 265.00 , 7.950,

Hax. Depth ....

Fineness Ratto _ .

; Area _- 1%2

] 1_. Cross-Sect|one1 II i : la

: Planfom , :_..6 4 .12838
.=

1 Wetted ....

• , • r. . • 1 rl

" :C _i

]

,i )
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nl. (compare)

MODELDIMENSIONALDATA

MODELCOMPONENT:; S3-Booster Solie Rocket, Motor

2A Configuration Per Rockwell Lines VL77-000012GENERALDESCRIPTION:,

& VL72-000061"]3"

Body of Revolution; Data for (I) of (2) Sides

Scale Model = .030

DRAWINGNUMBER' VL TT-OOOOLe .............

DIMENSIONS: FULL SCALE MODELSCALE

Length-IN. i?_2.0 . _l.p6

MaxWidth (DIA) IN. BSRblTank _42.0 .. _.260

Max Depth(DIA) Aft Skirt 2_9.0 ?'T('_

FinenessRatio L/D 6.687 6.687

Area~ _2

Max. Cross-Sectional(._t _. 87 .32928
Skirt )

Planform , ,,

Wetted

! Base

Ref.

(orbiter) = 0.00 = 747.99 IS. _ = 200.0 IN.

WP(]_RM) = WP400(Orbiter) - 344.413 = 55.587 IN.

BP (Orbiter)= 0.00 = 243.0 IN. Z_m_ ._
J

_P

00000001-TSD06



MODEL COMPONENT: EXTERNALTANK - T9 *ii • i L ,

GENERAL DESCRIPTION: 2A Co_igur_%ioni i i i i i " i i

I I I Ik I i L I I "ll I II I

I NC_: 'T_ identlc_lto T_ WIo retTo pka., nose w/30"R F.S,.

Jill i _ _

DRAWING NUMBER . _ NONE

DIMENSION: FULL SCALE MODEL SCALE
- -- • i, __ • i .

Length - IN. . 18_8 ,, 55.7_0

_a_Wldth (Dia)- Z_. 3_.0 ...... 9,7_ ,
Max Depth I i i I

o4s-

Fineness Ratio L/D . . 5.73&57 .., 5.73h57

Areo- FT2

Max Cross-Sectlonal " _72" )6 , O. 51530.___._
%

Plonform
i

Wetted
I i i i i

Base " " ,i

Nose, Radius, IN. _0.0 .._

-!
/'I "

t
!

!

1,3

, !
i,

00000001-TSD07
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LEFT SRM

S_ STATION - XS 8 _ DEG
i i i

FULL MODEL XS/_S 0 _5 90 135 180 225 270 315
il

200 6.00 0 810

260 7.80 .03_ 811 812 813 81_ 815 816 817 818
370 11.10 .097 821 822 823 82_ 825 826 827 828
_00 12.00 .ii_ 831 832 833 83_ 835 836 837 838
_50 13.50 .1_2 8_I 8_2 8_3 8_ 8_5 8_6 8_7 848
550 16.50 .199 851 852 853 85_ 855 856 857 858
700 21.00 .28_ 861 863 865 866 867 868
850 25.50 .370 871 873 875 877
Z050 31.50 ._8_ 881 883 885
1250 37.50 .597 891 893 895
I_50 _3.50 .711 901 903 905 907
1650 _9.50 .825 911 913 915 917
1750 52.50 .882 921 922 923 92_ 925 926 927 928
1790 53.70 .90_ 931 932 933 93_ 9_5 936 937 938
1850 55.50 .939 9kl 9_2 9_3 9_ 945 9_6 9_7 948
1900 57.00 .967 951 952 953 954 955 956 957 958

NOZZLE BASE I 801
I

SKIRT BASE I 802 803 80_ 805

e. Left SRM
I

} Table IV. Concluded.
1
i
!

:!

_ 48
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°

C a. Integrated (Launch) Vehicle Mounted in the ARC C/x7Ft. Tunnel ;_

Figure 3. - Model Installation55Photographs
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