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ABSTRACT

Archived wind tunnel test data are available for flyback
booster or other alternate recoverable configurations as weil
as reusable orbiters studied during initial development
(Phase B) of the Space Shuttie. Considerable wind tunnel

data was acquired by the competing contractors and the NASA
centers for an extensive variety of configurations with an
array of wing and body planforms.

All contractor and NASA wind tunnel test data acquired in the
Phase B deveiopment have been compiled into a database and
are available for applying to current winged flyback or
recoverable booster aerodynamic studies.

The Space Shuttlie Phase B Wind Tunnel Database is structured
by vehicle component and configuration type. Basic
components inci{ude the booster, the orbiter and the launch
vehicle.

Booster configuration types include straight and delta wings,
canard, cylindrical, retro-glide and twin body.

Orbiter configuration types inciude straight and delta wings,
lifting body, drop tanks and double delta wings.

Launch <configuration types inctude booster and orbiter
components in various stacked and tandum combinations.

The digital database consists of 220 files of data containing
basic tunnel recorded data. Database structure is documented
in a series of reports which inciude configuration sketches
for the various planforms tested.
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1.0 |INTRODUCTION

h ve ment Ph
Development of the Space Transportation System (STS)
encompassed the study of a large number of conceptual
designs and an extensive wind tunnel testing program.

Phases of the develiopment program are jdentified as:

Phase A - Concept Feasibillty Studies - 1969-1870
Phase B - Preliminary Design Studies - 1970-1972

Phase C/D - Design and Development - 1972-19883

During the Phase A and B periods, completely reusable
systems were studied including the “flyback" booster.
However, due to the jarge cost of the completely
reusable concept, NASA decided at the end of the Phase
8 period to employ an expendable booster design.
Phase C/D design and development was then concentrated

on a two-stage, paralliet-burn booster system concept.

in the development stage (Phase B) ol Space Shuttie
design, extensive wind tunneil data were acquired for a
variety of alternate configurations. These data were
accumulated, converted into standard formats, placed in
a data bank and documented. This work was performed by

the Chrysiler Corporation Military Publlc Electronic



Systems, Michoud Engineering Office wunder contract to

NASA/MSFC.

Developmental configurations considered for eariy Space
Shuttle studies were extremely varied. These included
winged "flyback boosters,” *inline* staged (launch

vehicles and various “parallel staged” orbiter-booster

combinations. Wind tunnel models of the various
vehicles were tested both in the launch and entry
configurations. Aerodynamics, airloads and heat

transfer data were <collected and compiled from four
major contractors and parallel NASA directed studies.

Results were documented individually through a series
of NASA technical reports, contractor reports and test
reports. The digital data and associated descriptive
documentation which were archived have been maintained

.nd'are available for ongoing applications.

qurent advanced launch vehicle studies are focusing on
ﬁqny of the approaches considered during original Space
Shuttie studies. Available wind tunnel! data for
configurations similar to those <currentiy being
evaluated can be highly valuable to the preliminary

design engineer.

The archived Phase B data is available to the technical

community. Extracts of descriptive information and



configuration sketches, and digital test data have been
compiled and are reported herein to facilitate use of
the large data bank for booster, orbiter and launch

configurations.

Chrysler's Test Database and Archive System
Extensive Chrysler involvement in wind tunnel datea

spplication on NASA programs prior to the Space Shuttle
resulted in development of complex computer systems for
automating these processes. These processes included
automating the management and database functions in
addition to .automating the engineering data
spplications and computer graphics. These combined

functions were refliected in the name DATAMAN.

The Chryslier developed Data Management System (DATAMAN)
was used to develop design applicable aerodynamic data,
generate extensive plots and cross plots, document, and

database wind tunnel test data from the Space Shuttle

Phase B test program under contract to the NASA/MSFC.

Chrysler initiated the DATAMAN project in early 1970
and continued through both the Phase 8 and Phase C/D
test programs. Extensive management procedures were
devised to effectiviey identify and track the expected
large volumes of data to be generated by a number of

10



contractors, and a variety of Phase B configurations.
Hence, a means of conveying descriptive Information
relative to the configurations and associated data was

required.

A four digit report identifier was assigned as initial
test inputs were made to the DATAMAN system to track
and report activities on individual tests. For the
Phase B test program, these identifiers were OMS-DR-
1001 through DMS-DR-1278. Thus, epproximately 278 sets
otr test resuilts were processed, documented, and

databased.

Thg assignment of identifiers was sequential and they
ﬁrq.therefore. chronological throughout the Phase B
configuration management. Many other identifiers are
asroiated with individual tests such as configuration
t}pe. NASA series number, test facility designations

and contractor(s) involved.

Each test was documented in a DATAMAN test data report,
test data were archived in standard DATAMAN formats,
and salient tracking information was compiled. All
these were disseminated to NASA technical and program
management personnel for technical assessment of the

data and managing the overall test program.

11



The effort involved extracting and compiling Phase B8
test data contents and descriptive information from the
archived test data bank and documentation file.

Digital database files contained & mix o(/basic tunnel
recorded data and calculated analysis data used for
graphic displays. These files were reduced to basic
tunnel data and structured by configuration tested and
contrlctor: A series of catalog reports were assembled
to provide a readily accessible overview of test

results aveilablie for future space transportation

system studies.

These catalog reports are in increasing jevels of
detail. The tfirst level consists of summary tables
and selected sketches. These enablie the user to scan

for possible applications to his ongoing work.

For a promising or likely candidate configuration, the
user can proceed to the second level of detail where
all available configuration sketches and test

conditions are compiled.

The third jevel of detail is the digital data files

where tunnei recorded data resides.

12



2.0 COMPILATION OF PHASE B DATABASE ARCHIVE CONTENTS

mpil fon i
Results of the Phase B database compilation are

contained in the following list.

1) Summary catalog report, DMS-DR-01,
containing an overview of database

contents and availability.

2) A three volume catalog report,
DMS-DB-02, containing configuration
sketches and conditions tested.
The three volumes correspond to
booster, orbiter and launch test

confligurations.

3) A series of magnetic data tapes
containing available digitali files.
These are also structured by

configuration and are described in

transmitta) documents - DMS-TD-01
through 03, corresponding to
booster, orbiter and launch test

configurations, respectively.

13



4) A directory database information file
formatted for the R-base relational

database system.

Documentation of the contents of the database |8

contained Iin two reports; DMS-DB-01 and OMS-DB-02.

Summary Veoluyme

The first document (DMS-DB-dI) is a single volume
summary report containing planform |lline drawings of
the various configurations tested during the Space
Shuttie Phase B progream. Tabular information from
the dirsctory file is included and is divided by
component (booster, orbiter and ltaunch) and by

test discipline (aerodynamics, airloads and heat

transfer).

] t nd T Information

The second document (DMS-DB-02) is a three voiume
report containing extracts from the individual t’sr
data vreports. At tine drawings and <collation
sheets/run schedules are included. The three voiumes
correspond to the three component classifications:
booster, orbiter and launch, respectively. A series
of tabular information from the directory file provide

an outline of available test information.

14



Structure of the tabies and sketches is by component
and test discipline with sortihg by <configuration and
contractor. Each booster _und each orbiter
configuration tested are assigned a 2-character code
for purposes of grouping and sorting.

These codes are

General
Lode Configuration
Booster - B1 Canard
82 Cylindrical
B3 Delta Wing
B4 Straight Wing
85 Unique
Orbiter - 01 Delta Body
02 Delta Wing
03 Straight Wing
04 Unique
Launch <configurations tested are identified by a
combination of the above codes. Test information is
also sorted by individual contractors eand NASA
centers. Acronyms for these contractors and test
facilities are presented in the frontispiece.
1t should be noted that individual tests may be
identified as multiple configurations. For exampie,

booster and orbiter alone data may have been taken
along with launch configurations in a single test.
The test would appear in the tabular listings for all
applicable classifications, but line drawings and run
schedules would be included only in the launch

section. Cross references  are provided in the Index

15



of Figures for this case and also where multiple
booster or orbiter configuration codes were involved

in the same test.

Directory information displayed in tables 1, 3, 4 and
6 provide information only for the component
documented in that individual volume. Tables 2 and 5
display information for all tests and components. An
outline of the contents of the three volumes is

iltustrated in the Index of Tabies.

igi i ta e
The digital database also follows the structure of

table 1. Database contents represent data as received

from the test facility. However, for some tests an
sdditional., calculated, coefficient schedule is
included. These additional schedules are mainly a

second axis system oOr extract data from a multi-
balance test. Individual datasets within a file are
encoded with the configuration code in the header

information.

Test data are stored on five magnetic data tapes.

These tapes are 9-track, 6250 FPI, ASCI| format.

16



File contents are:

Contig.
Jape# Component #Files #Datasets Codes
1 Booster - Aerodynamics 53 4,216 B1-BS
2 Orbiter - Aerodynamics 89 4,500 01402
3 Orbiter - Aerodynamics 20 1,962 03+04
4 Launch - Aerodynamics 34 4,034 B1-83
5 Launch - Aerodynamics 19 637 B4+B5
- Airloads 4 1,182 ALL
- Heat Transfer 1 21 ALL
Total 220 16,552
Specific test locations on the digital database are

shown in table 6.

Directory File

The directory data file was constructed to assist in

the categorization of tests and to generate tabular

reports.

tnformation was extracted from existing administrative
reports and from individual test data reports. The
file was <created using the R-base relational database
system by Microrim. A description of the tabie

information is as follows:

17



Table: DMS—DRE¥
fead Passward: NO
Modrfy Passward: NO

Coluan definations

¢ Name Type Length (Characters) Description
1 Qe TEXT « DATAMAN Report Number
2 CR# TEXT 8 Contractor Report Number
3 THxt TEXT 12 NASA TMX Report Number
4 NSN TEXT 14 NASA Test Series Number
s quoL TEXT 1 Number of Report Volumes
& vaLs TEXT 1 Report Volume Number
7 puUC.DATE TEXT 13 Report Publication Date
8 LINEE TEXT 1 Print Key for Tabular Report
9 TESTTYPE TEXT 13 Test Discipline
10 COomMP TEXT 7 Test Component
11 E&CC TEXT s Booster Configuration Code
12 ocec TEXT 3 Orbiter Configuration Code
13 E-CODE  TEXT 15 Booster Classification
14 6-CONTRA TEXT 10 Booster Model Contractor
15 0-CODE  TEXT 13 Orbiter Classification
16 O-CONTRA TEXT 10 Orbiter Model Comtractor
17 FAC TEXT S Test Facility
103 Tun TEXT 6 Test Wind Tunnel
19 TESTE TEXT 13 Facility Test Number
20 FAC-TGTE® TEXT a6 Facility, Tunnel, Facility Test Number
21 MACH TEXT 135 Mach Number Range '
22 SCALE TEXT 12 Model Scale
23 DMS-CODE TEXT é Two Character Dataset Identifier
z4a e-TvPE  TEXT a3 Booster Configuration Type
2% 0-TYP,E TEXT 33 Orbiter Configuration Type
26 CONFIG TEXT 220 Description of Configurations Tested
27 PURPOSE TEXT 150 Major Test Purpose
28 TITLE TEXT aso Data Report Title
29 PROJ.ENG TEXT 175 Contractor/NASA Test Engineers
30 OHMS-ENG TEXT ao DATAMAN Cognizant Engineers
31 COMMENTS TEXT 130 Directory File Comments/Exceptions

Curraent number of rows: 488

18



.6 id

Users

of the Chryslier P

levels of detail available

hase B database have varying

for review. A typical

application is to investigate similarities between

current

preliminary

configurations tested

co

duri

nfiguration designs and

ng Phase B. As an example,

current applications may be representative of a winged

flyback

booster with

can

configuration the user

iltlustrated below:

Step 1

ards. To research this

could follow the steps

DMS-0B-01, Summary Report; This report would be

reviewed to identify configurations of interest

and corresponding configuration types and

contractors.

INDEX OF MODEL FIGURES - BOOSTER

PAGE_NUMBER

Booster Type Contractor Aerodynamics Airloads Heat Transfer

CANARD MDAC A-1-1 8-1-1 C-1-1
MDAC/MMC A-1-4
MSFC A-1-5
TBC A-1-6

CYLINDRICAL GD/C A-1-7
LMSC A-1-8

K ~———_DAC S —

19



Step 2 - Jable 1, pMS~-DB-01 mmary R rt; Using the
configuration type and contractors identified
above, a list of applicable tests |s obtained.

Yeble 1.1.}
Spata Shuttie Phese § Vine Tunnsi Test
Getadose Sammwry
Sasator Asrusyaantts
cont candin. 1. 0. ePIntaacTos ong-0@e wACH Raned oACILEITY woetL SCALR S:::::::::_::::g
[ 1] Caned® meal 1038 9.8 nag 0.0 weaC BPACE BelTLE DOBETER
[ 1] Canan® [ T ”mes 2.0-0.0 atet 0.00i888 wAGTIN SODBTER
L 1] Canang "whac e .08 [ 2114 e.08 weat GELTA CARARS soosvee
[ 1] Canatd MOAL /mat (1]11] e 88 wac 9.03 WOAC/MME SPACE SmwTiLL S008TLA
[ 1] [ 7 1] DAL 7t 1008 9.6-2 0 AR o.000 WeC-MuC BRIV CONPIG -4 SO0SIER L1 I1NGLL BSOSV,
CANAAD)
[ 1] [ 77 S ac samt " 9.0-0.128 [ 3 .03 meAC/mat 800CE GNUTILE POCETEN
[ 1] Canade DAL /st 1900 r.e ang

m———___—

Step 3

o se? WoC-uuC BV SOSEIER 0INGLL S0OT CaNand

pMS-08-02, Vol .}, Booster Configurations Locate

the model sketches and test conditions

parameters.

INOEX OF FIGURES
BOOSTER AERODYNAMICS

BOOSTER
CONFIG. BOOSTER
COOE - CONTRACTOR OMS-0R ¢ PAGE NUMBER
81 MOAC 1035 A=1=1
- MODAC 1108 SEE C-1-213
1 MOAC 1138 A-1-112
81 MDAC/MMC 1054 A-1-45
8 MDAC/MMC 1066 A-1-64
an MDAC/MMC 1077 A-1-T8
8" MDAC/MMC 1080 A-1-96

ORIGMAL PAGE 15
% OF FOOR CUALITY

and



Step 4a- Dataset/Run Number Collation Summary: Examine

collation sheets to determine test Mach range,

angle of attack/sideslip ranges, configurations

and control surfaces/parametric conditions.

CONFIGURATIONS FACILITY TE T
TESTED NUMBER ‘
PARAMETRIC
CONDITIONS
DIGITAL
MACH
| DATABASE [ L nutiBERs
OCLTA wiNg BOOSTER
TIST vy 6-%) _ DaTA fEY/aUR nUMBER :::f.., A-1- 386
COLLATION/BUNMMAARY
QererEsY
®rosrrEsT
NI P—" [T conTIOL DLPLECTTON | o
LLNTLFLC sfaft, {Te.tles fleos teal 4,1 b9 | meurf 06loalv 2] ¢17 9 T
R2pvi9Ys 02 aks ol o al_a [ sl 8 11 21 4
0 of o1 of.ie 0
™ 15 W g Py e PR TS TS YT YA
.58 ajod !l liofie] sof 10 2 l2ot19l 38 12} 16
150 1 2 ] s laslaninlanla
o]} B 0 2l weinlwinls
132 {418 s iniwinlgly
2% 111 Jo S lvainwmiwingls 2
ne Ji1LE P ERTNEINAT RN .
231 Jafan 0] 19 A lsodivafnalardag ]
2393 $14- -201-20 {-20) -0 9 99 [ 3o 1 3Y L g2 5t ;
238 JIgE 1] o] af .10 J 160l lseisylse 5
139 L [ sl 10 - (s Isininninin -
20 _| b2 0197100y T {1 ojte |y 191l
0 | mrisaanio |3 l -1 slnlelsy
19 |10z 1]l )= . = 13 Jeslenl6yler]er
10 | %r@Yi082 //..— | 1.2 P =11 lroleglspls
EATI Lk Ad-0d K M 21 ol o L1
»o ‘.-r‘s"l;/;} ¢l T_: ol ol of . [ K.Y r:.l_ﬂ-t ¥
' A 13 T n ) a1 ) " 0\ _¢
::- 16-7 :1111 £IL___jeyw e LA _CAC Y 2 \ ﬁa
SUDCLET: T T I I ¥ dorvanciy 1oreazidimne
o :: ° 20, 2%, 28, W, B, 0. M, A3, RO \ -
ANGLE OF ATTACK f . TEST RUN
RANGE TESTED NUMBERS
AERODYNAMIC |
COEFFICIENTS
(\ﬂﬂ‘l"'"’ "ﬂr '”_3
21 OF FUU QU\L"’Y



Step 4b- Configuration Sketches: Examine configuration
sketches to obtain model and aerodynamic details
such as mode | dimensions, wing type, canard

surfaces, tail surfaces, body shape,etc.

CANARG SOOSTER
MOAC
[ L1231 2]} A=+ 12

22



A

CRisiinl PARE IS

GF OOk GUALITY
Step 5 - { MS-DB-02 | t Refer to table to
determine publication availability: data

report, contractor report or NASA publication.

Table 2

foac Shettle Phuse & Wing Tunnei
Test Catan:se Listad by Cheysier
fapart Suvaor

SATava
wass [TITY sasa
senen voLvue cn Toms vemicre
me-ene . mymega unaen [ 1] [ 1T PACILITY TEST mumeen Comsenent
"o Stees-si1aes ] ten. 150 - BEFC teTwr ag soosteEn

ey |

vrY L
r:on [TYFY] [ 182,500 - NALSS LEWE 422 [ RN
Luu [T [ (TR - ®aC LOWE V36 uouu]
(T F1] L TR Y1} ) * — - AARE . GVENT 10F-100. 208212 LAUNER
~antlll ———— - LARC Gvent 147-179.3008-208 snos

Step 6 - TYest Documentation; Refer to test documentation

to obtain test procedures, model description and

data presentation.
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Step 7 - piqgital Database, Table 2 in DMS-0B-0t (Table 6 in
DMS-DB-027 the user, after determining
applicability, can access the test data from the
digital database files for further analysis and
application.

TABLE 2.1
SPACE SHUTTLE PHASE B8
DIGITAL DATABASE
E_OOSTER AERQDYNAMICS
FILE 2-CHAR. [} 4
¢ 8CC 8-CONTRA DR# CODE D/S's RECORDS
1 Bl MDAC 1035 cc 69 967
2 t 1137 N2 574 8037
3 MDAC/MMC 1054 CE 208 2185
4 1066 AD 86 1033
V - 1077 o — ® 1057 .
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3.0 NOMENCLATURE AND AXIS SYSTEMS

A standard set of nomenclature and axis systems
definitions for DATAMAN reports were established
during the Phase B test period. They were compiled
from inputs from the various <contractors and test
facilities involved in the test program and are shown

on the following pages.

Additions to the standards were required for
individual tests due to the many configurations
investigated. These additions are documented in the

individual test data reports.

Numerous reference dimensions and moment reference
center locations were used by the varius contractors
for the many configurations tested. Mode | referenée
dimensions and moment center locations for each
configuration are described in the individual test
data reports. This information Is aiso <contained in
the header block of each dataset on the digital

database.
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SYMBOL

< 4 KB

o o

RN/L

D € ™ A <

wm ncijr g o g

SUESCRIPTS

get o~ O

SADSAC
SIMBOL

MACH

Q(N=M)
Q(PsF)

RN/L

ALPHA

PSI

EREF

IREF

SREF

NOMENCLATURE
Generel

DEFINITION

speed of sound; m/sec, ft/sec
pressure coefficient; (p) - pa)/q
Mach number; V/a

pressure; N/mz, pst

dynamic pressure; 1/29V2, N/m2, psf

unit Reynolds number; per m, per ft
velocity; m/sec, ft/sec

angle of attack, degrees

engle of sideslip, degrees

angle of yesv, degrees

angle of roll, degrees

mass d?néity; kg/m3, slugs/rt3

Reference & C.G. Definitions

base eres; m°, £t
ving spen or reference spsn; m, ft
center of gravity

reference length or wing meen
eerodynamic chord; m, ft

wing sree or reference sres; mz, £t

moment reference point
moment reference point on X exis
moment reference point on Y axis

moment reference point on Z axis

base

locsal L
static conditions
total conditions
free stresm
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SYMBOL

L/D

NOMENCLATURE (Continued)
Body-Axis System

SADSAC
SYMBOL DEFINITION
o normal-force coefficient; EEEEE&EEEESE
q
CA nxisl-force coefficient; 25£2£=£2£SE
qU
cY cide-force coefficient; 5122?52525
qU
CAB basc-Corce coefficient; 2222=SSEES
qh)
'Ab(pb - pm)/qs
CAF forebody uxiul. force coefficient, Cy - CAb
M pitching-moment coefficient; Pitching moment
oSLper
CYN yeving-moment coefficient; IE!EE&EEEEEEE
q
CEL rolling-moment coefficient; follin;bmoment
q
Stebility-Axis System
CL 1ift coefficient; l&éﬁ
q
cb drog coeffirient; dreg
qQS
CDB base-dresg co=fficient; 22£E=2£EZ
q
CDF forebody dreg coefficient; ¢y - éDb
cY side-force coefficient; §$95;§2£EE
q
CIM pitching-moment coefficient; pitching moment
as/Rer
cL yeving-moment coefficient; xgwtngs:oment
oL rolling-moment coefficient; r°11:gg moment
L/ lift-to-drog ratio; Cy/Cp
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TABLE 6.3

SPACE SHUTTLE PHASE B

DIGITAL DATABASE

LAUNCH AERODYNAMICS

FILE 2-CHAR| # #

o | scc | B-contra| occ | o-contRA { OR# | CODE |0/S's] RECORDS |
1 | 81 MDAC | p2/03 | MDAC wes | a8 | 132 | 1618
2 —_1__ P2 1108 | T8 | 882 | 9691
3 1118 | Ac | 144 | 1837
4 MDAC /MMC 117 | R | 158 | 1721
5 | si/s3| uso | mu | 18| 225
6 | Bl TBC GAC 1148 | 36 | 118 | 1417
7 MDAC J%; MDAC 1099 | AY | 28| 265
3 ' t 1166 | 43 | 12| 145
s | B2 60/C 92 | Msc 1206 | so | 41| 560

w0 | s3] ¥ L 1210 | s8 | 76 | 913

1 | 82 MDAC 1230 | 07 [1051 | 13235
2 MSEC LMSC_ 1256 | 71 | 88 | 1233

13 w2 | 11 | e2 | 869

14 MSC_ 12a1 | 60 | a4 | 397

15 1249 | 65 | 28 | 337

16 1250 | 66 | 26 | 365

17 ! 1265 | en | 22| 295

18 J 1267 | Be | 120 | 1681

19 NR NR 1es | st | 26| 313

20 TBC Y| wmsc 1227 | 57 | 38| 505

21 T MSFC p4 GAC 1181 46 16 193

22 | B3/88| Go/c |@2/P3 | MR w52 | ca | 99 | 1219

23 | B3 2 127 | Az | s5 | 606

2 13 | 32 [ 1e0 ] 1781

25 1237 | @8 | 26| 365

26 MMC MSC 1213 56 42 589

27 | B3/B4| MsC p2/83 t 1115 cu | 104 | 1249

28 ¥ | wscomoac| ¥ wsc/MpAc | 1038 | A | 227 | 2569

29 | B3 TBC p2/p8 | MsC ne3 | a8 | 74| 1037

30 | ¥ MDAC K ' 1047 ] 8 | 10 86




TABLE 6.3 (Continued)
SPACE SHUTTLE PHASE B

DIGITAL DATABASE

LAUNCH AERODYNAMICS

FILE 2-CHAR| # ¥
# | Bcc | B-conTRa | occ | o-conTRa| ORe CODE | D/S's | RECORDS
-

31 | B3 MDAC P3| Msc 1061 LC 10 91

32 | B3/B4 | MsC Pt 1058 | ci | so | sel
13 |83 | gosc 24 | W 1119 31 | 29 | 407
34 v r 1162 39 | 25 | 351

91



TABLE 6.3 (Concluded)
SPACE SHUTTLE PHASE B

DIGITAL DATABASE

LAUNCH AERODYNAMICS

FILE
¢ | Bcc | B-CONTRA
L=

1 | B4 GD/C
2

3

4 MSC
5

6 TBC
T
o |t

9 | BS LMSC
10 LARC
; F
12

13 MMC
14 TBC
15 {
16

17 MMC
18 T8C
19 Y

2-CHAR| # #

0cC | 0-CONTRA | DR# CODE |D/S*'s | RECORDS
92/03| MR 1050 | AG 14 | 169
-_1—— 1051 | 22 | 76 | 875
1075 | AH | 52 | 696
j%L MSC 1042 | AN 3 31
1063 | Ap | 90 | 1006
a | sac 122 | AW | 26 | 330
-QI- t 1136 | BC 5 54
1137 | 8Bc | 30 | 313
p1 | Lmsc 1085 | AV | 20 | 221
g2 | MR 197 | mw | 98 | 1167
_I- # 198 | My | so | s7s
1200 MZ 36 429
p2/p4 | mMC nus2 | -e7 | 26 | 33
pz | NR 1055 | 25 9 | 127
K] t 1091 30 19 | 267
p3 | GAC 106 | 28 | 18 | 253
P4 188 | 45 | 23 | 323
L [ 140 | 33 22 | 309
17 | a4 | 20 | 261

92



TABLE 6.4

SPACE SHUTTLE PHASE B
DIGITAL DATABASE
LAUNCH AIRLOADS AHD HEAT TRANSFER

FILE
AIRLOADS
20 | B1
21
22 | B2
23 | B4
HEAT TRANSFER
28 | B]

B-CONTRA

MDAC

MSFC
GD/C

MDAC

occ 0-CONTRA

I

p2/93

p2

MDAC

DR#

1174
1222
1259
1129

1263

T8
TC
67
AX

AL

2-CHAR
CODE

bt v———
e ——————

f f
0/S's | RECORDS
891 | 11881
113 5490
48 1315
130 4959
21 247
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vAIYANY DUUSIER

MDAC

TYPICAL BOOSTER + ORBITER COMPUSITE MODEL CONFIGURATIONS

w
- ©
©
(o -
o ]
o
[C)
z
L High Wing Booster + HCR Orbiter
< o -
b~ Q)
<< ® R '1'?1‘6“,._ P .
Ngg . AR RS, i H“,‘,. ®
e Forwird Attach Point Reference

Fooster Station 8,505

,rf——é.gs- ——->1

High Wing Booster + IbR Orbiter

Forvard Attach Point Reference
Booster Station 8.505

—————— 5, 364 >

FIGURE 5
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CANARD BOOSTER

MDAC

NOTE: ALL DIMENSIONS ARE MODEL

SCALE IN INCHES
& o '
[ «®
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m L o
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T @ L
<« - . ’
-0 - ~ .
PR o '
888 S — T 1_--I‘
E l ;S ﬁ \o.sso-
o~ 2,660 ———— - —
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(c) Booster Nozzle Plate N12 Nozzles

Figure E.- continued
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CANARD BOOSTER

MDAC

_~

M.S. 20 08L /’ .

—

{

- mawie S0

’-—
1]
l
|,
e — —_— -
Y
b Y
N .
N,
N\ - . .
\\ o \ . . -
N , \ : 12.250
N \

HOTE: ALL DINEMSIQNS ARE MODEL
SCALE IN IMCHES

(d) Booster Wing (W5S), Elevon (E3)

Figure E,- continued
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DELTA WING ORBITER

MDAC
DR#1118



ER
RBITEK

C-1- g9

DELTA wiING O

CANARD BOOST
MDAC

MDAC
DR#1118

NOTE: ALL DIMENSIONS ARE MODEL
SCALE IN INCHES

Jet Flap' Canard (J6) -
- / /— Jet Flap (F4)

5.922°

----.—--—----
----,----------—

Me~—=
: -~—‘-594'4—-1
M.5.11,.529

(@) Booster Jet Flap Canard (J6), Jet Flap (F4)
Figure E .~ continued
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Model dimensions in inches

----1 0.420" 1.092" -
- - 0.567"_:‘

- —y

12® (REF.) - .-

1.932"

l‘ R — 1-036"__:JT

2,100" -]o.zlo"

(f) Booster Wing Tip Vertical V6, Rudder R6

Figure E.=- Continued
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CANARD BOOSTER

MDAC

DELTA WING ORBITEF

MDAC

c-1- 91

DR#1118



C-1- 92

DELTA WING ORBITER

CANARD BOOSTER
MDAC

MDAC
DR#1118

NOTE: All Dimensions are Model
Scale in Inches

-}-_ﬁl.azo 1.260 ——————=f

2.751

0.210

l-:- 1.435 ————=t+—0 757 j“'i r
. 2,100 =

(g) Booster Wing Tip Vertical V7, Rudder R7

Figure E.- concluded
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(b) Orbiter Body, BS

Figure F.- continued
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NOTE: ALL DIMENSIONS ARE MODEL
SCALE IN INCHES
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Figure D.~ continued
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Figure D.~ continued
244
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NOTE: ALL DIMENSIONS ARE MODEL
SCALE IN INCHES
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C-1- 258

CYLINDRICAL BOOSTER

MSFC
DELTA WING ORBITER

LMSC
OR#1256

Note: All dimensions in inches (model scale)

—.1 — .32 __Tn"_ .056

1.739

1070 S S

10°

Fig. 8- HO Tank Ventral Fin
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FPIGURE 4 » WING, FLAP AND ELEVON - Wiy

Notss: All dimensions are model scale in inches.

8urface flaps shovn 1n undeflected position,
+Le 0,00

CYLINDRICAL BOOSTER

MSFC
DELTA WING ORBITER
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CYL INDRICAL BOOSTER

[+ 4 -
w ~
l: ~N
g .:. FIGURE 5 = V1 VERTICAL TAIL AND RUDDER
o ° ' 2 t
; - " - 1..531 1‘. Cn - 10128
o< b =1.620 Cp = 0.540
LJOS -
8w o ¢ =1.238 A =
’ MR e 10“3 A!u'o. 55'
F.B. 9.75

“n!oo 3-“'—'"

F.5. 7.590

F.8. 6,347 7.8. 8.568 '
-~ [
(% of Hl) (K of vl) _

Notes; All dimensiouns are nodel scale in inches.
Vertical tail attached at B.L. 0,00,
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ORBITER
BASE PRESSURE NO.

L s\ 1

\— ORBITER CAVITY PRESSURE

ORBITER BASE
PRESSURE NO. 2

OT CAVITY
PRESSURE NO. 1

EOT CAVITY
PRESSURE NO. 2

FIGURE 8 . BASE AND CAVITY PRESSURE LOCATIONS

3n

1

CYLINDRICAL BOOSTER

MSFC

DELTA WING ORBITER

MSC

C-1- 277

DRe1241
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location of center of
nozzel exit plane from

tank nose and ¢

X Yy z
Orb. top [39.113 ] © T.440
Orb. bot.| 40,128 131.90 5.662 14
+ -
SRM 42.114 |[*5.403| 1.172 5.0625
e 2
2.964 - - <
——r - T
— 1 — — =
6.060 -—20 —e— - = - =
* —— :
P - - -
I - '
15°

Orb . 112
_f om Wl 10— - i}
0.127TY J A

3.5°

Fote: All three main engine
plumes are parallel

1.900 Ceoz0 »

Section A-A

1.958

3 i g0l I i
) o o B s :
* -H\ | Lp.912 1°
es—T . SHO
13.300 .
—19.703 -
- 36.233
$ER%
®*sO~Nn
(a) General arrangement 5 F°
o
Figure 2.- Model description, ~ E
z
Note: All dimensions are model scale in inches. (;) ©
-~ 32
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CYLINDRICAL BOOSTER

MSFC
DELTA WING ORBITER

5

-

) By = .173 f¢.8 ca = 5.h72

- b = 7.01% (0.585 ft.) cp =177
og T = 3.922 (0.327 ft.) A - 0.31
23 AR = 1.95 AL.E- = L5*

W.L. 16.514

_-/\[—— 7.84

F.S. 2k.035

W.L. 12.397

et

L5*

45°
X’ W.L. 9.50 (Ref.)

1

Lr.s. 20.10 - 7.5, 27.9b
Eh B -

Note: All diicnsions are model scale in inches.

(e) Orviter vertical tail, Vz

Figure 2.- Continued.
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Note:

All dimensions arc modecl scale in inches.

—

—

g
/
—

\

Ya
\

—+ —

CYLINDRICAL BOOSTER

MSFC
DELTA WING ORBITER

MSC

F.S. 9.50

P.S. 80 . r_ﬁ’ 9‘785

Baseline mselage.
Forebody (Reference)

Ps_l;_Tg

Ww.L. 8.911

|
I

() Canopy, C:

Figure 2.- Continued.
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CYLINDRICAL BOOSTER

@ [ ]
w -
[ d L]
© '
[+ 4 -
o (
[&)
[
Z
k 3 ~
©
< o~
O - -
b JO%
Nuwanaoc
Z20Zo

‘Notes: All di::nﬁio:i \
are mciel scale]
in inches. '

. ISZR\

Sesction A-A

(1) Manipulator arm housing, Dy

Figure 2.- Continued.
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Main engine plumes

12

Addition length
I"' 0.589 of upper plume

Note:

!

16 -96

4

SRM plumes

2 11.34

9.07

A

(1) Rocket plumes

Figure 2,- Concluded.

All dimenst s are model scale in inches.

413
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CYLINDRICAL BOOST

MSFC

DELTA WING ORBITER

MSC

C-1- 319

DR% 1267
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Root Airfoil Section
0006-64
Tip Airfoil Section

!
0009.64 \\J\J_

FIGURE I, WING - w26

OOSTER
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