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ABSTRACT

Archived wind tunnei test data are availabile for flyback
booster or other aiternate recoverable configurations as wel |
as reusable orbiters studied during initial development
(Phase R) of the Space ~ Shuttle. Considerable wind tunnel
data were: acquired by the competing contractors and the NASA
Centers for. an extensive variety of configurations with an
array of wing and body planforms.

A1) contractor and NASA wind tunnel test data acquired in the
Phase B development have been compiled into a database and
are available for applying to current winged flyback or
recoverable booster aerodynamic studies.

The Space Shuttie Phase B Wind Tunnel Database is structured
by vehicle component and configuration type. Basic
components include the booster, the orbiter and the launch
vehicle.

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

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

Launch configuration types include booster and orbiter
components in various stacked and tandem ¢ombinations.

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

Space Shuttle Development Phases

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 development program are identified as:

Phase A - Concept Feasibility Studies - 1969-1970
Phase B - Preliminary Design Studies - 1970-1972

Phase C/D - Design and Development - 1972-1983

During the Phase A and B pefiods. completely reusable
systems were studied including the "fiyback" booster.
However, due to the large cost of the completely
reusable concept, NASA decided at the end of the Phase
B period to employ an expendabie booster design.
Phase C/D design and development was then concentrated

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

In the development stage (Phase 8) of Space Shuttle
design, extensive wind tunnel 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 Chrysler Corporation Military Public Electronic




Systems, Michoud Engineering Office wunder contract to

NASA/MSFC.

Developmental configurations considered for early Space

Shuttle studies were extremely varied. These included
winged "flyback boosters," "inline" staged launch
vehicles and various "parallel staged" orbiter-booster
combinations. Wind tunne! models of the various
vehicles were tested both in the launch and entry
configurations. Aerodynamics, airioads 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

and are available for ongoing applications.

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

design engineer .

The archived Phase B data are 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.

! ! I a Archiv tem

Extensive Chrysler involvement in wind tunnel data
application on NASA programs prior to the Space Shuttle
resulted in development of compiex computer systems fo-
automating these processes. These processes included
automating the management and database functions in
addition to automating the engineering data
applications and computer graphics. These combined

functions were reflected in the name DATAMAN.

The Chrysier 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 B 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
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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 DOMS-DR-
1001 through DMS-DR-1278. Thus, approximately 278 sets
of test results were processed, documented, and

databased.

The assignment of identifiers was sequential and they
are,therefore, chronological throughout the Phase B
configuration management. Many other identifiers are
associated with individual tests such as configuration
type, 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. Ald
these were disseminated to NASA technical and program
management personnel for technical assessment of the

data and managing the overall test program.

11



Extracting Phase B Test Database Information

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

Digital database files contained a mix of basic tunnel
recorded data and calculated analysis data used for
graphic displiays. These files were reduced to basic
tunnel data and structured by configuration tested and
contractor. A series of catalog reports were assemblied
to provide a readily accessible overview of test
results available for future space transportation

system studies.

These <catalog reports are in increasing levels of
detail. The first level consists of summary tables
and selected sketchés. These enable the user to scan

tor 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 level of detail is the digital data files

where tunnel! recorded data reside

12




2.0 COMPILATION OF PHASE B DATABASE ARCHIVE CONTENTS

2.1 Compilation Qutline

Results of the Phase B database compilation are

contained in the following fist.

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

contents and availability.

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

configurations.

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

configuration and are described in

transmittal 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 is

contained in two reports; DMS-DB-01 and DMS-DB-02.

Summary Volume

-

The first document (DMS-D8-01) is a single volume
summary report containing planform sketches of the

various configurations tested during the shuttie Phase

B program. Tabuiar information from the directory file
is included and is divided by component (booster,
orbiter and launch) and by test discipline

Caerodynamics, airloads and heat transfer).

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

These codes are

General
Code Confiquration
Booster - B Canard
B2 Cylindrical
B3 Deita Wing
B4 Straight Wing
BS Unique
Orbiter - 01 Delta Body
02 Delta Wing
03 Straight Wing
04 Unique

14




Launch configurations tested are identified by a combination
of the above codes. Test information is also sorted by
individual contractors and NASA centers. Acronyms for these
contractors and test facilities are presented in the

frontispiece.

Table 1 provides a summary of the Phase B database records.
|t is divided into sections by component and test
discipline. These nine sections are then sorted by

configuration code and contractor.

Presented in the appendices are selected model figures
of the array of configurations tested. Presentation
structure is the same as that used in table 1. Where
similtar configurations were involved in multiple tests,

oniy a representative figure is presented.

Model and Test Information

The second document (DMS-DB-02) is a three volume report
containing extracts from the individual test data reports.
All line drawings and collation sheets/run schedules are
inctuded. The three voiumes correspond to the three
component <classifications; booster, orbiter, and launch,
respectively. A series of tabular information from the

directory file is also inciluded.

15



.4 Digital Database

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
additional, calculated, coefficient schedule is
included. These additional schedules are mainly a

second axis system or 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 FP1, ASCII format. File
contents are:

Configuration

Tape# Component #F iles #Datasets Codes
1 Booster - Aerodynamics 53 4,216 B1-85
2 Orbiter - Aerodynamics 89 4,500 01+02
3 Orbiter - Aerodynamics 20 1,962 03+04
4 Launch - Aerodynamics 34 4,034 81-83
5 Launch - Aerodynamics 19 637 B4+85

- 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 2.

16




Directory File

The directory data file was constructed to assist in
the categorization of tests and to generate tabular

reports.

Information 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 table

information is as follows:

17



Table: DMS—-DRE
fead Passward: NO
Modify Passward: NG

Column definitions

% Name Typa Length (Characters) Description

1 QR TEXT “ DATAMAN Report Number

2 CR# TEXT 8 Contractor Report Number

3 TMxt TEXT 12 NASA TMX Report Number

4 NSN TEXT 14 NASA Test Series Number

s gVoL TEXT 1 Number of Report Volumes

& vaLe TEXT 1 Report Volume Number

7 PUC.DATE TEXT 13 Report Publication Date

8 LINEE TEXT 1 Print Key for Tabular Report
9 TESTTYPE TEXT 13 Test Discipline

10 COmMe TEXT 7 Test Component

11 EBCC TEXT 3 Booster Configuration Code

12 occ TEXT 3 Orbiter Configuration Code

13 E-CODE  TEXT 13 Booster Classification

14 B-CONTRA TEXT 19 Booster Model Contractor

15 0-CODE  TEXT 13 Orbiter Classification

16 O-CONTRA TEXT 10 Orbiter Model Contractor

17 FaC TEXT S Test Facility

13 TuN TEXT 6 Test Wind Tunnel

19 TESTH TEXT 13 Facility Test Number

20 FAC-TST® TEXT 26 Facility, Tunnel, Facility Test Number
22 MACH TEXT 13 Mach Number Range

22 SCALE TEXT 12 Model Scale
23 orsS-CODE TEXT é Two Character Dataset Identifier
24 e~-TYPE TEXT a3 Booster Configuration Type

a2z 0-TY~,E TEXT 33 Orbiter Configuration Type

26 CONFIG TEXT 220 Description of Configurations Tested
27 PURPASE TEXT 150 Major Test Purpose
28 TITLE TEXT 250‘ Data Report Title
29 PROJ.ENG TEXT 173 . Contractor/NASA Test Engineers
30 OMS—-ENG TEXT 30 DATAMAN Cognizant Engineers
31 COMMENTS TEXT 150

Directory File Comments/Exceptions

Curreant number of rows: 488

18




2.6 Guide to Phase B Database Use

Users of the Chrysler Phase B database have varying

levels of detail available for review. A'typical
application is to investigate similarities between
current preliminary configuration designs and
configurations tested during Phase B. As an example,

current applications may be representative of a winged
flyback booster with canards. To research this
configuration the user could follow the steps

illustrated beilow:

Step 1 -~ DMS-DB=-01, Summary Report; This report wouild be

reviewed to identify configurations of interest
and corresponding configuration types and

contractors.

INDEX OF MODEL FIGURES - BOOSTER
PAGE NUMBER

Booster Type Contractor Aerodvnamics Airiocads rieat 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

—~——
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Step 2 - Table 1, OMS-0B-01, Summary Report; Using the

configuration type and contractors identified

above, & list of applicable tests is obtained.

Tadle 1.1.1

Space Shuttie Phase § Wind Tunmel Test
Cacanase Summery

Sestter Aevecynamics

coot cowria. 1.0 CONTRAGTOR  DMS-OR®  WMACN AANGE  FACILITY  MOOEL SCALL conr

1] canano woac 1038 (Y] mac (XY} MOAGC SPACE FMUTTLE BOOSTER

[ 1] CAmaRD uOAC 1o 1.6-6.0 agoc 0.00858 HARTIN SOOSTEN

L1l CamaRD Moac 1130 ¢.38 n3nOC e.018 WOAC OELTA CANARO BOQSTER

" canaso NOAC / MasC tese e 26 uac .03 MOAC/MMG 3PACE SHUITLE BOOSTEA

(1] canano MOAC /7 amC 1068 e.0-2 0 anc .07 MOC-MMC 83V CONFIQ. 44 BOOSTEN (SiNGLE BODY.
Camano)

[} camane 1MOAC /MG 117 0.0-0.28 uac (X1} HOAC/MMC SPACE SWUTTLE BOOSTER

[ 1 Camano MOAC/MMC 1000 r.a aac * ear “OC-MaC S8V BOOSTER 8iNMELL 80DY CANadO

W /0 _38G 80031

Step 3 - DMS-DB-02, Vol .1, Booster Configuration; Locate

the model sketches and test conditions and

parameters.

INDEX OF FIGURES
BOOSTER AERODYNAMICS

B800STER

CONF IG. BOOSTER

CODE CONTRACTCR OMS-0R PAGE NUMBER
B1 MDAC 1035 A-1-1
B1 MOAC 1108 SEE C-1-213
R} MDAC 1139 A-1-13
81 MDAC/MMC 1054 A=-1-45§
B1 MDAC /MMC 1066 A-1-64
81 MDAC /MMC 1077 A~-1-78

81 MDAC/MMC 1080 A-L:‘QIS/———-»
DAC/MMC sk i




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

collation sheets to determine test Mach range,
angie of attack/sidesliip ranges, configurations

and contro! surfaces/parametric conditions.

CONFIGURATIONS FACILITY TEST
TESTED  NUMBER ‘
PARAMETRIC
CONDITIONS

DIGITAL MACH
DATABASE
\ T [ L nurgers
OELTA wWiNG BOOSTER
TEST M3 66-56)  DATA FIT/AUN NUMBEAR :::$|n| Aete 204
COLLATION/BUMMARY
Oracresy
®rosTrest
tatd SIT SCR0. COFTROL DIPLECTTOR o AO!
pzarisip|  OMTICUMATION 14 {1 (Vo [Ter Jtent tea] 05 aﬂe.';-, 9&loal1.2] 5121 T
| ana 150 | B22CavigViohs ApSjal ol ot ol ol ol . 1« (% Y 11 2 1
138 i i__ 10f 01 of .10 - ts lwi] 9| 6f 7] 6
13 4 Jofaa 9 g (sl a2l
- 236 ato l} Jiotio] o] 10 g J2olt9)t8]ar] 6
250 ot 9l ol o sl s laslan zla
292 20 - 9 b AR, ] 28 ke d F. 3
232 39 s lulwtnlgly
216 11 Je s lewlwlwinlws z
23t 1t 4 dedslululuwlely =
251 daf.1a |-10] -1g s [ salvglealwy|ng 2
233 111 -20]-20 {-201 -20 S fssisvlisy]s2ist §
338 Hitidol of ol-wob b1 - 15 Jsolsg[sa{or]se £
239 4 il o sl 10 sininininin -
260 | P2a¥19¥100a0y, ] J { olvo 15 |solmfmmlinmis
20 | 2ervisnanio ! 13 N R 0 n
210 { Baviohz - - = |3 16516k l6y]|6x]et
‘ 230 | RIBVIoN? /(-r- | 1o . I O =13 lolselcaler|es
| B2agnory | o ol ol o 3 looisolandar|ng
$0_|bnle¥iohy I o) o} of al of . s 193 o2 |t f\
Z AN
N v a3 1y 13 " 3 \ ) 1 O\ ny
lea _ Aca £LN___jewL _jecys __.cr £ar__cac k[0 1 . hol
T T T — e Lorvaa (LY (arvastd)imow
'/dr'j a8 o 2,0 2, 0 8 2 16 20 2% 6 O \
ac_ < 20, 2+, 28, )z.I)s. Ao, M, A8, 2* \‘_ -rcaar
ANGLE OF ATTACK|_~ TEST RUN |_\
RANGE TESTED NUMBERS
AERGCDYNAMIC
COEFFICIENTS
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Step 4b- Configuration Sketches; Examine configuration

sketches to obtain model and aerodynamic details
such as model dimensions, wing type, canard
surfaces, tail surfaces, body shape,etc.

CANARD BOO3TER
MDAC
DR 10IS A-1- 12

ORIGINAL PAGE IS
OF. POOR QUALITY

22




ORIGINAL PAGE IS
OF POOR QUALITY,

Step 5 - Table 2, OMS-DB-02, Vol 1; Refer to table to
determine publication availability: data
report, contractor report or NASA publiication.

Table 2
Soacn Shett!e Mate 8 Wind Tuamei
Tesc Catan:se Listed By Chrysier
SATANAE Resert Numser
NAGA uASA Nasa
SEMIES voLVee cn Thden vemcLe
one-one Ll 11} avesEn L (] L 11 FACILITY TEST Numetm COMPORENT
1000 S1e0z-8100) t 193. 150 - WEAFC 1eTWT a8 soosTEn
1802 10008 L -

s1.038 ARC 3. 5wt n\/mﬂ'—J
—

18938 10332 Al 163,188 - NALAQ LSWT 622 OReITER
l 1038 204000 1 103000 - WAC LIWE 1383 lwl'!lJ
1038 LITT AR TT T 1 - - LARC . OVONT 107-1T790,2008~322 LAUNCH
il \ Ead LARE SVONT 107-179,.206-222 anos
Step 6 - Test Documentation; Refer to test documentation

to obtain test procedures, model description and

data presentation.

r2

«8PACE SIUSTTUR

LOW SPEID ACROOTRAMK
QURACTERISTICS OF THE McOONNRL
OOUGLAS SPACE SHUTTLE BOOSTER

DOUGLAS LONE BEACK
Low sPeEd

WIND TUNNEL TEOT REBMA.TS
OATA AgrORT

OeCEmeen, 1910

f

I

CONTRACT Nasses16

wHONC 4
- iseee
SADBAC SPACE SMUTTLE 0
OATA MANAGEMENT SYSTEM MARSFALL

SPACS PLIGHT CENTER

—— ) ommn
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Step 7 - Digital Database, Table 2 in DMS-DB-01 (Tabie 6 in
DMS-DB-02); 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 8
OIGITAL DATABASE
BOOSTER AERQDYNAMICS
FILE 2-CHAR. # ]
# 8CC 8-CONTRA DR# cooe D/S's RECQROS
1 81 MDAC 1035 cc 69 967
2 1 1139 N2 574 8037
3 MOAC/MMC 1054 CE 208 2185
4 1066 AD 86 1033
-
| | 1077 o 26 1057 )




ORIGINAL PAGE IS

OE POOR QUALITY

H31S008 JIHLIWVYHVA DJISW/VYSVYN

H315008 €-381-8

0709 'W3ILS009 Z-381-8 2/09 ‘H3I118HO
VOY0 OSW HLIM H3ILSO008 034 3IHNSSIHL NImML

H315008 8618 D5/09
‘4311640 vOr0 OSW HLIM H3ILS008 8619 2/Q9

H31S008 €-18611-Hv HNI308

4318008 L-~-1961tHVY ODN1308
‘H3118H0 V-€D OVO HiImM H3ILS008 L-1861I1HY 281
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4315008 O1HLINVHVd DJSW

» 4311840
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315008 2J8S
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TABLE 2.1

SPACE SHUTTLE PHASE B
DIGITAL DATABASE
BOOSTER AERODYNAMICS

FILE 2-CHAR. 4 #
# BCC | B-CONTRA DR# CODE D/S's | RECORDS

1 81 MDAC 1035 cc 69 967
2 1139 N2 574 8037
3 MDAC/MMC 1054 CE 208 2185
4 1056 AD 86 1033
5 1077 cp 96 1057
6 1080 AL 126 1387
7 1116 AR 76 799
8 v 1120 cz 180 1981
9 MSEC 1164 N3 207 2899
10 Y ¥ 1212 U9 132 1849
11 B2 LMSC 1242 61 112 1569
12 MSFC 1208 54 70 876
13 1226 55 33 463
14 1240 59 45 631
15 1245 63 15 211
16 [ 1253 68 56 673
17 T8C. 1128 oe 33 430
18 1214 04 22 254
19 1228 D4 48 673
20 1275 08 104 1249
21 Y Y 1276 D9 16 209
22 B3/B4 |  GD/C 1029 c9 39 547
23 * 1030 c7 134 1877
24 1039 c8 108 1513
25 B3 1087 LS 68 753
26 l 1093 LG 88 1013
27 1102 28 106 1326
28 / 1109 M 109 1527

53



TABLE 2.1 (Concluded)

SPACE SHUTTLE PHASE B

DIGITAL DATABASE

BOOSTER AERODYNAMICS

FILE 2-CHAR. | # #

# BCC B-CONTRA DR# CODE | D/S's | RECORDS
29 B3 6D/C 1110 cv 90 1261
30 1121 AS 34 409
31 1141 BA 38 438
32 1152 35 26 365
33 1155 37 84 1009
34 1156 MB 78 937
35 T 1223 D6 96 1345
36 MDAC 1014 €2 17 239
37 MSFC 1001 19 107 1392
38 T8C 1209 53 85 1191
39 Y ' 1220 ) 18 253
a0 B4 6D/C 1025 c6 72 757
41 ¥ 1100 LE 35 491
42 MSC 1033 G4 25 351
43 TBC 1079 Ul 46 553
a4 1111 BD 20 221
45 1158 cX 70 806
46 Y 1191 D2 46 576
47 B85 £csp 1046 AQ 14 169
48 ' 1068 LL 12 169
49 GD/C 1006 T4 70 946
50 LARC 1015 L6 29 233
51 1017 L4 80 921
52 1019 L5 34 392
53 Y 1193 MV 30 361




TABLE 2.2

SPACE SHUTTLE PHASE B
DIGITAL DATABASE
ORBITER AERODYNAMICS

FILE 2-CHAR. # #
# oce 0-CONTRA DR# CODE D/S's | RECORDS
1 21 GAC 1005 c3 30 251
2 B LMSC 1103 M2 52 625
3 1147 ME 98 1079
4 1157 MG 21 295
5 Y 1169 MI 84 1009
6 92 GAC 1053 cL 22 232
7 i 1081 cqQ 43 431
8 1142 CW 66 661
9 1159 cT 48 491

10 1161 CR 16 161
11 1163 cs 33 331
12 1184 49 39 547
13 1189 MN(L) 52 651
14 1194 MQ 44 610
15 1195 MN(T) 26 313
16 1196 MN(U) 30 361
17 1203 MR 18 226
18 1211 MS 9 127
19 Y 1216 M 14 197
20 LARC. 1123 LT 180 2071
21 1168 M5 60 631
22 1199 MX 117 1639
23 1229 07 43 603
24 122 | 99 22 309
25 1233 oA 12 169
26 1235 pc 20 281
27 1268 oM 27 379
28 Y 1270 oN 22 309
29 LMSC 1153 36 46 645
30 # 1201 41 81 1135
31 Y 1254 69 98 1324




TABLE 2.2 (Continued)

SPACE SHUTTLE PHASE B
DIGITAL DATABASE
ORBITER AERODYNAMICS

FILE 2-CHAR. # #
# occ 0-CONTRA DR# CODE D/S's | RECORDS
= == e = —
32 p2/93 MDAC 1028 A9 98 1177
33 g2 ‘ 1040 C8 42 442
34 1041 CF 36 379
35 1067 cP 82 903
36 1071 AM/AU 92 967
37 @2/93 1072 AJ 104 1041
38 92 1074 CN 59 650
39 1083 AT 34 409
40 1086 Lz 20 231
41 1094 AX 56 729
42 1149 MF 32 385
43 1151 M4 32 449
44 1171 MJ 84 984
45 1172 ML 18 223
46 1173 MK 10 141
47 b { 1175 LY 30 421
48 MMC 1003 17 18 208
49 1009 L2 14 141
50 1013 L3 9 118
51 1022 L8 30 391
52 1023 LA 28 337
53 1045 LF 48 553
54 1048 LA 6 85
55 Y 1059 LH 56 645
56 MSC 1186 52 54 757
57 1202 BE 65 911
58 1215 1 86 1033
59 1218 6 28 393
60 Y | 1219 pS 45 631




TABLE 2.2 (Continued)
SPACE SHUTTLE PHASE B

DIGITAL DATABASE

ORBITER AERODYNAMICS

FILE 2-CHAR. #
# occ 0-CONTRA DR# CODE 0/S's
%
61 _Qg_ MSC 1221 GB 130
62 B 1243 62 60
63 1250 BF 34
64 1258 oF 62
65 | 1274 74 4
66 1 NR_ 1021 A3 44
67 22/93 1026 AE 52
68 Y 1027 21 254
69 92 1031 A4 38
70 Y 1037 c5 58
71 22/93 1043 23 76
72 Y 1076 27 173
73 92 1078 AF/AE 56
74 1084 LQ 74
75 1088 LV 22
76 1092 RT 6
77 1095 LU 34
78 1096 LP 44
79 1097 MO 20
80 Y 1101 M7 34
81 p2/93 1104 AK 91
82 92 1105 LD 54
83 1106 LN 27
84 1107 M1 24
85 1113 M9 54
86 1114 26 4
87 1124 cJ 108
88 1126 29 44
89 1 Y 1144 MD 30

#
RECORDS

1431
745
477
838

57
507
625

2922
419
813
875

2016
665
852
254

79
396
551
271
392

1072
649
379
289
622

53

1297
507
381

57




TABLE 2.2 (Concluded)
SPACE SHUTTLE PHASE B

DIGITAL DATABASE

ORBITER AERODYNAMICS

FILE 2-CHAR. # #
# oce 0-CONTRA DR# CODE 0/S's | RECORDS
1 23 MDAC 1090 CD 231 2542
2 MSC. 1002 A6 148 1555
3 1004 L1 58 668
a 1007 c1 149 1491
5 1008 Gl 26 313
6 1011 A7 42 463
7 1012 AS 36 397
8 1057 63 158 1581
9 1060 G6 163 1794

10 1062 67 62 651
11 1073 G2 86 990
12 Y 1205 G9 180 2341
13 NR 1010 cs 108 1513
14 1034 CG 90 1141
15 1049 L9 46 645
16 1064 LD 18 208
17 1069 LI 118 1340
18 [ Y 1082 AF/AE 158 1853
19 24 GAC 1112 BB 21 252
20 1 LARC 1018 L7 64 737
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TABLE 2.3

SPACE SHUTTLE PHASE 8

DIGITAL DATABASE

LAUNCH AERODYNAMICS

FILE

W W N O O Bow N

NN N N = = = s b u b et s
W N = O W O N O P WM O

nro

W NN N D DN
O W O N OV 0

2-CHAR| # #
BCC B-CONTRA | 0OCC | O-CONTRA { DR# CODE |D/S's| RECORDS
B1 MDAC §2/93 | MDAC 1065 AB | 132 | 1618
92 1108 T8 | 882 | 9691
1118 AC | 144 | 1837
MDAC/MMC 1117 LR | 154 | 1721
B1/B3 1130 MU 16 225
B1 TBC GAC 1148 38 | 118 | 1417
MDAC. J$; MDAC 1099 AY 24 265
' t 166 | 43 | 12| 145
B2 GD/C 22 MSC 1204 50 41 560
B2/83| L 120 | s8 | 76 | 913
82 MDAC 1230 D7 [1051 | 13235
MSFC LMsC. 1256 | 71 | 88| 1233
1272 71 62 869
MSC 1241 60 44 397
1249 65 24 337
1251 66 26 365
, 1265 oH 21 295
J Y 1267 BG | 120 | 1681
NR NR 1185 51 26 313
TBC Y | wsc 1227 | 57 | 38| 505
| MSFC pa GAC 1181 46 16 193
B3/B4| GD/C p2/93 | NR 1052 CA 99 | 1219
B3 2 1127 AZ 55 606
1139 32 | 140 | 1751
1237 o8B 26 365
MMC MSC. 1213 56 42 589
B3/B4| MsC 02/93 . } 1115 cu | 104 | 1249
¥ MSC/MDAC| ¥ MSC/MDAC | 1038 AA | 227 | 2569
B3 TBC @2/04 | MSC. 1183 48 74 | 1037
t MDAC 23 Y 1047 LB 10 86
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TABLE 2.3 (Continued)

SPACE SHUTTLE PHASE B
DIGITAL DATABASE
LAUNCH AERODYNAMICS

FILE 2-CHAR| # #

# BCC B-CONTRA | OCC | O-CONTRA| DR# CODE |0/5's | RECORDS |
31 | B3 MDAC 93 | Msc 1061 LC 10 91

32 | B3/B4 | MSC ' t 1058 CH 80 |. 881

33 | B3 GD/C P4 | MR 1119 3 29 | 407

34 —f r T 1162 9 | 25| 3m




TABLE 2.3 (Concluded)
SPACE SHUTTLE PHASE B

DIGITAL DATABASE

LAUNCH AERODYNAMICS

FILE
# | Bcc | B-CONTRA | occ

1| B4 GD/C p2/93

T

3

4 MSC 3

: T

6 TBC 4

T

8 (

9 | B85 LMSC g1
10 LARC 92
11 __[_ ‘
12
13 MMC 92/04
14 IBC 92
15 l v
16 p3
17 MMC 24
18 T8C L
19 Y

0-CONTRA | DR#
MR 1050
l 1051
1075
MSC 1042
1063
GAC 1122
‘ 1136
1137
LMSC 1085
NR 1197
# 1198
1200
MMC 1182
NR 1055
Y 1091
GAC 1044
1188
1140
1187

2-CHAR
CODE

AG
22
AH
AN
AQ
AW
BC
BC
AV
MW
MY
Mz
47
25
30
24
45
33
a4

D/S's

14
76
52

90
26

30
20
98
50
36
26

19
18
23
22
20

#
RECORDS

169
875

696
31
1006
330
54
313
221
1167
576
423
313
127
267
253
323
309
261
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TABLE 2.4

SPACE SHUTTLE PHASE B

DIGITAL DATABASE

LAUNCH AIRLOADS..AND HEAT TRANSFER

FILE
# BCC
AIRLOADS
20 Bl
a2l t
22 B2
23 B4

HEAT TRANSFER

24

Bl

B-CONTRA

——— e —

Ef .

MDAC

1

MSFC
Gb/C

MDAC

occ

p2/@3

g2

0-CONTRA

MDAC

MSFC
NR

MDAC

DR#

1174
1222
1259
1129

1263

2-CHAR
cobe

——

T8
TC
67
AX

pL

891
113

48
130

21

#
RECORDS

]

11881
5490
1315
4959

247
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APPENDIX A-1

MODEL FIGURES
BOOSTER AERODYNAMICS
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CYLINDRICAL BOOSTER
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DR#1276
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Figure 3. Model Comparison
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UNIQUE CONFIG. BOOSTER

LARC
DR#1019-1

A-1-40

1.000

pt—e— 0 _ 712

|7
<

<= Mowent Retarence

(a) Model wito wang 1

Figure 2 |Sketcn of model used in {nvestigation. All dimensicns ate normalized wito
tespect to body length. Body lengtn = 20.8 {ncoes (52.8 em).
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Wing 2

-

Wing 3

(b) Model with winge 2 and 3.

l- Continued,

ﬂ.gunl 2
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UNIQUE CONFIG. BOOSTER
A-1-42

LARC
DR#1019-3

Wing Position 1 2 3 & S

Forward Wing Insert Detail

(c¢) Forward wing positions

Figure 2 - Concluded.
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APPENDIX A-2

MODEL FIGURES
ORBITER AERODYNAMICS
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NAR Straight-wing orbiter model for Ames 6 x 6’ wind tunnel tests

Top View

. : NOTE: All dimensions are .
1.08. ) : — 5.67 '
‘ in inches > 14.6
0. ‘ 4.03 ) 138 | 1574
116
i 9.84
Side View

£ . - — -
N\ : Moment center — S84 ¥

————

/] l
Alternate noss, Section -
B8 o

\A!temate horizontal
tail . position, H13

]
[
H Front-view

Figure 4.- NAR Straight Wing Orbiter, Three-View
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APPENDIX A-3

MODEL FIGURES
LAUNCH AERODYNAMICS
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TYPICAL BOOSTER + ORBITER COMPOSITE MCDEL CCHFICURATIONS

High Wing-Booster +-HCR Orbiter

?om rd Attach Point . Reference:
Eooster Station 8.505

I..._,——'-gs'.m's- ———>1

. . .
High Wing Booster ¢ ICR urbiter

}'ofvnrd Attach Point Reference
Booster Station 8.505

5,368 ———>

=) e—

FIGURE S
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CANARD BOOSTER

MDAC

STRAIGHT WING ORBITER

MDAC

A-3-5
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Iocation of center 6f

A-3-17

CYLINDRICAL BOOSTER
DELTA WING ORBITER

MSC
DR#1267

nozzel exit plane from ;,
tank nose and g
x Yy z
Orb. top {39.113} O T.440
Orb. bot. u0.128 tlo% 5-662 '
e
SEM 42.114 |*¥5.403] 1.172
0.0625
.‘ 10°
“d
964 - - -

2.9 — T
. A~ ™
6.060 -—20 —e—- - =
{ — — gy
Pl - - -

‘\>\\\\*-_-

Note: All three main engine
T.958 plumes are parallel
.8.
1.900 20.2903 A

Section A-A

&> R
Orb. w'&'l‘_;@——— - _ z
—-——‘L""“_Tflz?/v h —

3-5.- ) 3 - F T A ] 65—33—3—’5\/
1 '}F-_""" Lo.g12
-—-——13.300_-———:‘
- 19.7/03"_
: 36.233

(a) General arrangement

Figure 2.- Model description.

Note: All dimensions are model scale in inches.
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APPENDIX B-1

MODEL FIGURES
BOOSTER AIRLOADS
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MODEL FIGURES
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MODEL FIGURES
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AFT VIEW (REFERENCED TO LEFT SRB)

= SRB POSITION I (LEFT SRB)
SRB POSITION II

SRB POSITION III

SRB POSITION I + 180

SRB POSITION II + 180
SRB POSITION III + 180

AP WLWNKE
s 00 00

NOTE: CIRCLED NUMBER, @ » REPRESENTS ORIFICE
LOCATED ON RIGHT SRE REFERRED TO THE LEFT SRB

FIGURE 6. COMPOSITE OF RADIAL LOCATIONS OF ORIFICES ON SRB FOR
VARIOUS BOLT PATTERNS
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Figure 5. Thermocouples Location = Delta Wing Booster Model
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