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RESULTS OF AN AERODYNAMIC INVESTIGATION OF A
SPACE SHUTTLE ORBITER/T4T CARRIER FLIGHT TEST
* CONFIGURATTON TO DETERMINE SEPARATTON CHARACTERISTICS
UTILIZING ©.0125-SCALE MODELS (48-0/A%13181-1) IN THE

1TV 4 x k-FOOT HIGH SPEED WIND TUNNEL (CA26)
by

R. L. Gillins
Shuttle Aerosciences
Rockwell International Space Division
ABSTRACT

This report presents results of tests conducted on a 0.0125-scale
model of the VCTO-000002 Space Shuttle Orbiter and a 0.0125-séa1e model
of the TLT CAM configuration in the IAV & x h-foot High Speed Wind Tunnel.
Force and moment data were cbtalned for each vehicle gggg;ately at & Mach
number of 0.6 and for each vehicle in proximity to the other at Mach num-
bers of 0.3, 0.5, 0.6 and O.7.

The enclosed date present the proximity effects of each vehicle on
the other at separation distances (from the mated configuration) ranging
from 1.5 feet to T5 feet; T47 Carrier angles of attack from O degrees
to 6 degrees and angles of sideslip of O° and -5° were tested. The
Orbiter was tested in proximity to the T4T at incidence angles of L deg-
rees, 6 degrees and 8 degrees and angles of sideslip of O degrees and 5
degrees. The Orbiter alone was tested at angles of attack from O degrees

to 17 degrees at angles of sgideslip of O degrees and -5 degrees.
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ABSTRACT (Concluded)

Model variables include orbiter elevon, aileron and body flap deflec-
. tions, orbiter tailcone on and off, and Tl_!»T stabilizer and rudder deflec-
tions. The tests, designated CAZ6, were conducted from August 1 through

August 15, 1975.
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INDEX OF DATA FIGURES

FIGURE COEFFICIENT ) .
NUMBER TLTLE SCHEDULE PAGES
VOLUME 1 '
T4  ORBITER ISOLATED, ALPHA SWEEP, AFE001 F 1-8
5 ORBITER ISOLATED, ALPHA SWEEP, AFE(Q02 F - 9-16
6 ORBITER 1SOLATED, ALPHA SWEEP, AFE603 F 17-24
7 ORBITER ISOLATED, ALPHA SWEEP, AFE004 7 25-32
8 ORBITER ISOLATED, ALPHA SWEEP, AFE005 F 33-40
9 ORBITER iSOLATED, ALPHA SWEEP, AFE006 ) 41-48
10 ORBITER ISOLATED, DELZ SWEEP, AFEQ07 C 49-56
11 ORBITER ISOLATED, ALPHA SWEEP, AFEQ08 F 57-64
12 ORBITER ISOLATED, ALPHA SWEEP, AFE009 F 65-72
13 ORBITER ISOLATED, ALPHA SWEEP, AFE010 F 73-80
14 ORBITER ISOLATED, ALPHA SWEEP, AFEQ1l F 81-88
15 ORRITER ISOLATED, ALPHA SWEEP, AFE012 F 89~96
16 ORBITER ISOLATED, ALPHA SWEEP, AFEO013 F 97-104
17 ORBITER ISOLATED, ALPHA SWEEP, AFE01l4 G 105-112
18 ORBITER ISOLATED, ALPHA SWEEP, AFEOLS G 113-120
19 ORBITER ISOLATED, ALPHA SWEEP, AFE131 G 121-128
20 ORBITER ISOLATED, ALPHA SWEEP, AFE132 G 1295136




INDEX OF DATA

FIGURES (Continued)

225-232

FIGURE COEFFICIENT
NUMBER TITLE SCHEDULE PAGES
21 ORBITER ISOLATED, ALPHA SWEEP, AFE133 G 137-144
22 ORBITER ISOLATED, ALPHA SWEEP, AFE134 - F 145-152
23 ORB. DATA, CARRIER PROXIMITY, "ALPHAC = 0, v e
IORB = 4, BETAC = 0, BETAO = 0, AFE030 c 153-160
24 ORB. DATA, CARRIER PROXIMITY, ALPHAC = O, _
IORB = 6, BETAC = 0, BETAO = 0, AFEO31 C 161-168
25 ORB. DATA, CARRIER PROXIMITY, ALPHAC = 0,
IORB = 6, BETAC = O, BETAO = 0, AFE032 G 169-176
26 ORB. DATA, CARRTER PROXIMITY, ALPHAC = 0,
IORB = 6, BETAC = 0, BETAO = 0, AFE033 c 177-184
27 ORB. DATA, CARRIER PROXIMITY, ALPHAC = 0,
IORB = 8, BETAC = 0, BETAO = O, AFEO34 ‘C 185-192
28 ORB. DATA, CARRIER PROXIMITY, ALPHAC = 0, '
IORB = 4, BETAC = 0, BETAO = 5, AFEO35 c - 193-200
29 ORB. DATA, CARRIER PROXIMITY, ALPHAC = 0, )
I0RB. = 6, BETAC = 0, BETAO = 5, AFE036 .C 201-208
30 ORB. DATA, CARRIER PROXIMITY, ALPHAC = 0,
IORB = 8, BETAC = 0, BETAO = 5, AFEO37 C 209-216
.31 ORB..DATA, CARRIER PROXIMITY, ALPHAC = 0, i
IORB = &4, BETAC = 0, BETAO = 0, AFE038 C 217-224
32 ORB. DATA, CARRIER PROXIMITY, ALPHAC = 0,
IORB = 6, BETAC = 0, BETAQ = 0, AFE039 C




INDEX OF DATA FIGURES (Continued)

FIGURE COEFFICIENT
NUMBER TITLE SCHEDULE PAGES

33 ORB. DATA, CARRIER PROXIMITY, ALPHAC = 0,

IORB = 8, BETAC = 0, BETAO = 0, AFEO40 C 233-240
34  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,

TORB = &, BETAC = 0, BETAO = 0, AFEO41 c 241-248
35  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,

IORB = 6, BETAC = O, BETAO = 0, AFEQ42 C 249-256
36  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,

I0RB = 4, BETAC = 0, BETAO = 0, AFEQ45 c 257-264
37  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,

IORB = 6, BETAC = 0, BETAO = 0, AFE046 c 265-272
38  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,

IORB = 8, BETAC = 0O, BETAO = 0, AFEO47 c 273-280
39  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,

IORB = &4, BETAC = 0, BETAO = 5, AFE048 C 281-288
40  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2, _

IORB = 6, BETAC = 0, BETAO = 5, AFEO049 c 289-296
41  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,

IORB = 8, BETAC = 0, BETAO = 5, AFEO50 c 297-304"
42  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,

IORB = 4, BETAC = 0, BETAO = 0, AFEOSL c 305-312
43  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,

IORB = 6, BETAC = 0, BETAO = 0, AFE052 c 313-320




INDEX OF DATA FIGURES (Continued)

FIGURE COEFFICIENT
NUMBE_R TITLE SCHEDULE PAGES

44 ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,

I0RB = 6, BETAC = 0, BETAC = 0, AFE053 E 321-328
45 ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,

IORB = 6., BETAC = 0, BETAO = 0, AFE054 ° ~ . E .. 329-336
46 ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,

IORB = 6, BETAGC = 0, BETAQO = 0, AFE055 E - 337-344
47 ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,

IORE = 6, .BETAC = 0, BETAO = 5, AFE056 E 345-352
48 ORB. DATA, 'CARRIER PROYIMITY, ALPHAC = 2,

IORB = 6, BETAC = 0, BETAO = 5, AFEO057 E 353~360
49 ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,

IORB = 6, BETAC = 0, BETAO = 5, AFEO58 E 361-368
50 ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2, _

IORB = 6, BETAC = 0, BETAO = 0, AFE059 E 369~376
51 ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,

IORB = 6, BETAC = 0, BETAQ = 0, AFEO60 E 377-384
52 ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,

IORB = 6, BETAGC = 0, BETAO = 0, AFE061 E 385-392
53 ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2, .

I0RB = 6, BETAGC = 0, BETAO = 0, ATE062. D 393-400
54 ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,

IORB = 6, BETAC = 0, BETAO = 0, AFE063 b 401-408




INDEX OF DATA TIGURES (Continued)

FIGURE COEFFICIENT
NUMBER TITLE SCHEDULE PAGES
55  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2, :
IORB = 6, BETAC = 0, BETAO = 0, AFEO64 D 409-416
56  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,
TORB = 6, BETAC = 0, BETAO = 5, AFE065 D 417424
57  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,
TORB = 6, BETAGC = 0, BETAO = 5, AFE066 D 425432
58 . ORB. DATA, CARRIER PROXIMITY, ALPIAC = 2,
IORB = 6, BETAC = O, BETAQ = 5, AFEO67 D 433-440
59  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,
TORB = 4, BETAC = 0, BETAO = 0, AFE068 c 441448
60  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,
TORB = 6, BETAC = 0, BETAO = 0, AFEQ69 c 449-456
61  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,
TORB = 8, BETAC = O, BETAO = 0, AFEO70 c 457-464
62  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,
TORB = 4, BETAC = 0, BETAQ = 0, AFEO71 C 465-472
63  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,
TORB = 6, BETAC = 0, BETAO = 0, AFEO72 c 473-480
64  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2, _
IORB = 8, BETAC = 0, BETAO = 0, AFEO73 ¢ 481488
65  ORB. DATA, CARRTER PROXIMITY, ALPHAC = 2,
TORB = 4, BETAC = 0, BETAO = 0, AFEO74 C 489~£96




INDEX OF DATA

FIGURES {(Continued)

FIGURE COEFFICIENT
NUMBER TITLE SCHEDULE PAGES

66  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,

IORB = 6, BETAC = 0, BETAO = 0, AFEO75 C 597-504
67  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2

TORB = 8, BETPAC = O, BETAG = 0, AFEO076 C 505-512
68  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,

IORB = 6, BETAC = 0, BETAO = O, AFEO77 c 513-520
69  ORB. DATA, CAR. PROXIMITY, ALPHAC = 2, IORB =

BETAC=BETAO = 0, ATLRON = ~5, AFE078 c 521-528
70  ORB. DATA, CAR. PROXIMITY, ALPHAC = 2, IORB =

BETAC=BETAO = 0, RUDDER = 10, AFEO79 C 529-536
71 ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2, IORB = 4,

BETAC = -5, BETAO = -5, AFE080 c 537-544
72 ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2, IORB = 6,

BETAC = ~5, BETAO = -5, AFEO81 C 545-552
73 ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,

IORB = 8, BETAC = -5, BETAO = -5, AFE082 C 553-560
74  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,

TORB = 6, BETAG = -5, BETAO = 0, AFE083 D 561-568
75  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,

IORB = 6, BETAC = -5, BETAO = 0, AFEOS84 D 569~576
76  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2, .

0, AFE08S D 577~584

IORB = 6, BETAC = -5, BETAO =




INDEX OF DATA FIGURES (Continued)

FIGURE COEFFICIENT
NUMBER TITLE SCHEDULE PAGES
77  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,
IORB = 6, BETAC = -5, BETAO = 0, AFEO86 E 585~592
78  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,
TORB = 6, BETAC = -5, BETAO = 0, AFE087 E 593-600
79  ORB. DATA, CARRIER PRCXIMITY, ALPHAC = 2,
IORB = 6, BETAC = -5, BETAO = 0, AFE08S E 601-608
80  ORB., DATA, CARRIER PROXIMITY, ALPHAC = 4,
IORE = 4, BETAC = 0O, BETAQ = 0, AFEOR9 C 609-616
81  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 4,
IORB = 6, BETAC = 0, BETAO = 0, AFE0Y0 C 617624
82  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 4,
IORB = 8, BETAC = 0, BETAO = 0, AFE091L c 625-632
83  ORB. DATA, CARRIER PROXIMITY, ALPHAG = 4,
TORB = 4, BETAC = 0, BETAO = 5, AFE092 C 633-640
VOLUME 2
84  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 4,
IORB = 6, BETAC = 0, BETAO = 5, AFE093 C 641648
85  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 4,
I0RB = 8, BETAC = 0, BETAO = 5, AFE094 c 649-656
86  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 4,
TIORB = 4, BETAC = 0, BETAC = 0, AFE095 c 657664
87  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 4,
C 665672

IORB = 6, BETAC = 0, BETAO = 0, AFE0%6




0l

INDEX OF DATA FIGURES (Continued)

FIGURE COEFFICIENT
NUMBER TITLE SCHEDULE PAGES
88  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 4,
IORB = 8, BETAC = 0, BETAO = 0, AFE097 c 673-680
89  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 4,
: JORB = 4, BETAC = 0, BETAO = 0, AFEOY8 .c - 681-688.
90  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 4,
IORB = 6, BETAC = 0, BETAO = 0, AFE099 c 689-696
91  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 4,
IORB = 8, BETAC = 0, BETAO = 0, AFE100 o 697-704
92  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 4,
IORB = 4, BETAC = -5, BETAO = -5, AFEIO0L C 705-712
93  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 4,
IORB = 6, BETAC = -5, BETAO = -5, AFEL0? C 713-720
94  ORB. DATA, CARRIER PROXIMITY, ALPHAC = &
I0RB = 8, BETAC = -5, BETAO = -5, AFE103 c 721-728
95  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 5.5,
I0RB = 6, BETAC = 0, BETAO = 0, AFEL04 c 729-736
96  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 0,
IORB = 4, BETAGC = -5, BETAQ = -5, AFE105 o 737-744
97  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 0, .
I0RB = 6, BETAC = -5, BETAO = -5, AFE106 C 745-752
98  ORB. DATA, CARRIER PROXIMITY, ALPHAC = O,
IORB = 8, BETAC = -5, BETAO = -5, AFE107 c 753-760
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INDEX OF DATA FIGURES (Continued)

FIGURE COEFFICIENT ,
NUMBER TITLE SCHEDULE PAGES
99 ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,
IORB = 6, BETAC = 0, BETAO = 0, AFE108 C 761-768
100 ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,
IORB = 4, BETAC = (0, BETAOC = 0, AFE109 c 769-776
101 ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,
TORB = &, BETAC = 0, BETAO = 0, AFE110 C 777784
102 ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2, _
IORB = 8, BETAC = 0, BETAO = 0, AFE11l - C 785~792
103 ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,
I0RE = 6, BETAC = 0, BETAC = 0, AFE11i2 D 793~-800
104 ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,
IORB = 6, BETAC = 0, BETAO = 0, AFE1l3 D 801-808
105 ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,
IORB = 6, BETAC = 0, BETAO = O, AFE1l4 D 809-816
106 ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,
IORE = 6, BETAC = 0, BETAO = 0, AFELIS E 817-824
107 ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,
I0RB = 6, BETAC.= 0, BETAO = 0, AFE1lé E 825-832
108 ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,
IORB = 6, BETAC = 0, BETAO = 0, AFE11l7 E 833-840
109 ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2. _
IORB = 6, BETAC = 0, BETAO = 0, AFE11S8 C 841~848
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INDEX OF DATA FIGURES (Continued)

FIGURE COEFFICIENT
NUMBER TITLE SCHEDULE PAGES
110  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,
IORB = 6, BETAEC = 0, BETAO = 0, AFEI19 C 849-856
111  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 2,
IORB = 6, BETAC = -5, BETAO = -5, AFE120 C 857-864
112  ORB. DATA, CARRIER PROXTMITY, ALPHAC = 4,
IORB = 4, BETAC = 0, BETAO = 0, AFE121 c 865-872
113  ORB. DATA, CARRIER PROXIMITY, ALPHAC = &, :
TIORB = 6, BETAC = 0, BETAO = 0, AFE122 C 873-880
114  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 4,
IORB = 8, BETAC = 0, BETAO = 0, AFE123 c 881-888
115  ORB, DATA, CARRIER PROXIMITY, ALPHAC = O,
IORB = 4, BETAC = 0, BETAO = 0, AFE124 c 889-896
116  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 0,
IORB = 6, BETAG = 0, BETAO = 0, AFE125 C 897-904
117  ORB. DATA, CARRIER PROXIMITY, ALPHAC = 0,
TORB = 8, BETAC = 0, BETAO = 0, AFE126 c 905-912
118  ORB. DATA, CAR. PROXIM., ALPHAC = 2, IORB =6,
BETAC = 0, BETAO = 0, DELPHI = 7.5, AFE127 C 913-920
119  ORB. DATA, CAR. PROXIM., ALPHAC = 2, IORB =6,
BETAC = 0, BETAO = 0, DELPHI = 7.5, AFE128 c 921-928
120  ORB. DATA, CAR. PROXIM., ALPHAC = 2, IORE =6,
BETAC = 0, BETAO = 5, DELPHI = 7.5, AFEL29 c 929-936
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INDEX OF DATA FIGURES (Continued)

FIGURE COEFFICIENT
NUMBER TITLE SCHEDULE PAGES
121  ORB. DATA, CAR. PROXIM., ALPHAC = 2, IORB = 6,
BETAC = -5, BETAO = 0, DELPHI = 7.5, AFE130 c 937-944
122 CARRIER ISOLATED, RFEO%6 B 945-952
123 CARRIER ISOLATED, RFEO17 B 953“966
124 CARRIER TSOLATED, RFEQLS8 B 961-968
125  CARRIER ISOLATED, RFEOL9 B 969-976
126  CARRIER ISOLATED, RFE020 B 977-984
127 CARRIER ISOLATED, RFEOZ21 B 985-992
128 CARRIER ISOLATED, RFE022 B 993-1000
129  CARRIER ISOLATED, RFE023 B 1001-1008
130 CARRIER ISOLATED, DELZ SWEEP, RFEC24 C 1009-1016
131  CARRIER ISOLATED, DELX SWEEP, RFEO25 D 1017-1024
132  CARRIER ISOLATED, RFE026 B 1025-1032
133  CARRIER ISOLATED, RFE027 B 1033-1040
134  CARRIER ISOLATED, RFE028 B 1041-1048
135  CARRTER ISOLATED, RFE029 B 1049-1056
136 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 0,
IORB = 4, BETAC = 0, BETAO = 0, RFE030 C 1057-1064
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INDEX OF DATA

FIGURES (Continued)

FIGURE COEFFICIENT
NUMBER TITLE SCHEDULE PAGES

137  CARRIER DATA, ORB. PROXIMITY, ALPHAC = O,
IORB = 6, BETAC = 0, BETAQ = 0, RFEO31 C 1065-1072

138  CARRIER DATA, ORB. PROXIMITY, ALPHAC = O,
. IORB = 6, BETAC = 0, BETAQ. = 0, RFE032 v 1073-1080

139  CARRIER DATA, ORB. PROXIMITY, ALPHAC = O,
IORB = 6, BETAC = 0, BETAO = O, RFE033 C 1081-1088

140  CARRIER DATA, ORB. PROXIMITY, ALPHAG = 0,
IORB = 8, BETAC = O, BETAO = 0, RFE034 c 1089-1096

141  CARRIER DATA, ORB. PROXIMITY, ALPHAC = 0,
IORB = 4, BETAC = 0, BETAC = 5, RFE035 C 1097~1104

142 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 0,
IORB = 6, BETAC = 0, BETAO = 5, RFE036 C 1105-1112

143  CARRIER DATA, ORB. PROXIMITY, ALPHAC = 0,
IORB = 8, BETAC = 0, BETAO = 5, RFE037 ¢ 1113-1120.

144  CARRIER DATA, ORB. PROXIMITY, ALPHAC = O
IORB = 4, BETAC = 0, BETAO = 0, RFE038 C 1121-1128

145  CARRIER DATA, ORB. PROXIMITY, ALPHAC = 0,
IORB = 6, BETAC = O, BETAO = 0, RFE039 c 1129-1136

146  CARRIER DATA, ORB. PROXIMITY, ALPHAC = 0,
I0RB = 8, BETAC = 0, BETAO = 0, RFE040 c 1137-1144

147  CARRIER DATA, ORB. PROXIMITY, ALPHAC = 2,
IORB = 4, BETAC = 0, BETAO = 0, RFEO41 C 1145~-1152
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INDEX OF DATA FIGURES (Continued)

FIGURE
NUMBER

TITLE

COEFFICIENT

SCHEDULE

PAGES

148

149

150

151

152

153

154

155

156

157

158

CARRTIER DATA, ORB.

IORB = 6, BETAC

CARRIER DATA, ORB.

TORB = 4, BETAC

CARRIER DATA, ORB.

il

IORB = 6, BETAC

CARRIER DATA, ORB.

IORB = 8, BETAC =

CARRIER DATA, ORB.

IORB = 4, BETAC =

CARRIER DATA, ORB.

]

IORB = 6, BETAC

CARRIER DATA, ORB.

IORR = 8, BETAC =

CARRIER DATA, ORB.

IORB = 4, BETAC =

CARRIER DATA, ORB.

IORB = 6, BETAC =

CARRIER DATA, ORB.

0, RFEO42

PROXIMITY, ALPRAC =
0, BETAQ = (, RFEO045

PROXIMITY, ALPHAC =
0, BETAO = 0, RFEO46

PROXIMITY, ALPHAC =

O, RFED47

PROXIMITY, ALPHAC =
0, BETAO = 5, RFE048

PROXIMITY, ALPHAC =
0, BETAQ = 5, RFE049

PROXIMITY, ALPHAC =
0, BETAO = 5, RFEO50

PROXIMITY, ALPHAC =
0, BETAO = 0, RFEO51

PROXIMITY, ALPHAC =
0, BETAQ = 0, RFE052

PROXIMITY, ALPHAC =

IORB = 6, BETAC = O, BETAO = 0, RFE053

CARRIER DATA, ORB. PROXIMITY, ALPHAC =

TORB = 6, BETAC = 0, BETAO

0, REFQ54

PROXTMITY, ALPHAC = 2,

1153-1160
1161-1168
1169-1176
1177-1184
1185-1192

1193-1200

1201-1208

1209-1216
1217-1224
1225-1232

1233-1240




INDEX OF DATA FIGURES (Centinued)

9t

FIGURE - COEFFICIENT .
NUMBER TITLE SCHEDULE PAGES
159 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 2, E 1241-1248
IORB = 6, BETAC = 0, BETAO = 0, RFEO55
160 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 2, E . 1249-1256
TORB = 6, BETAC = 0, BETAO = 5, RFE056 . <o cor .
161 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 2, . E 1257-1264
TORB = 6, BETAC = 0, BETAO = 5, RFEQS57
162 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 2, E 1265-1272
IORB = 6, BETAC = 0, BETAOQ = 5, RFE058
163 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 2, ' E 1273-1280
I0RB = 6, BETAC = 0, BETAO = 0, RFE059
164 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 2, E 1281-1288
IORB = 6, BETAC = 0. BETAC = 0, REF060.
YOLUME 3
165 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 2, E 1289-1296

IORB = 6, BETAC = 0. BETAO = 0, REF061

166  CARRIER DATA, ORB. PROXIMITY, ALPHAC = 2, D 1297-1304
IORB = 6. BETAC = 0, BETAO = 0, REF062

167 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 2, . D 1305—1312
I0RB = 6, BETAC = 0, BETAO = 0, REF063 .

168 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 2, D 1313-1320
IORB = 6, BETAC = 0, BETAO = 0, REF064

169 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 2, - D 1321-1328
IORB = 6, BETAC = 0, BETAO = 5, RFE065
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INDEX OF DATA TIGURES (Continued)

FIGURE
NUMBER

TITLE

170

171

172

173

174

175

176

177

178

179

180

CARRIER DATA, ORB.

‘IORB = 6, BETAC =

CARRIER DATA, ORB.

TORB = 6, BETAC =

CARRIER DATA, ORB.

IORB = 4, BETAC =

CARRIER DATA, ORB.

IORB = 6, BETAC =

CARRIER DATA, ORB,

IORB = 8, BETAC =

CARRIER DATA, ORB.

IORE = 4, BETAC =

CARRIER DATA, ORB.

IORB = 6, BETAC =

PROXIMITY, ALPHAC =
0, BETAQ = 5, RFE067

PROXIMITY, ALPHAC =
0, BETAO = 0, RFE068

PROXIMITY, ALPHAC =
0, BETAQ = 0, RFE069

PROXIMITY, ALPHAC =
0, BETAO = O, RFEO70

PROXIMITY, ALPHAC =
0, BETAO = 0, RFE071

PROXIMITY, ALPHAC =
0, BETAO = 0, RFEQ72

CARRIER DATA, ORB. PROXIMITY, ALPHAC =
IORB = 8, ‘BETAC = 0, BETAO = 0, RFEG73

CARRIER DATA, ORB.

IORB = 4, BETAC =

CARRIER DATA, ORB.

PROXIMITY, ALPHAC =
0, BETAO = O, RFEQ74

PROXIMITY, ALPHAC =

ICRB = 6, BETAC = 0, BETAO = 0, RFEQ75

CARRIER DATA, ORB, PROXIMITY, ALPHAC =

IORB = 8, BETAC = 0, BETAO = 0, RFE076

PROXIMITY, ALPHAC = 2,
0. BETAO = 5, RFEQ66

COEFFICIENT
SCHEDULE

D
2,

D
2,
' C
2,

c
2,

C
25

C
2,

c
2,

C
2,

C
2,

c
2,

c

" PAGE;

1329-1336
1337-1344
1345-1352
1353-1360
1361~1368
1369-1376
1377-1384
1385-1392
1393-1400
1401-1408

1409-1416




INDEX OF DATA FIGURES (Continuned) |

FIGURE ) COEFFICIENT
NUMBER . TITLE . SCHEDULE PAGES

8L

181 CARKIER DATA, ORB. PROXIMITY, ALPHAC = 2,
TORB = 6, BETAC = 0, BETAD = 0, RFEQ77 . C © 1417-1424

182 CAR. DATA, ORB. PROXIMITY, ALPHAC = 2, IORB=6,
BETAC=BETAC = 0, AILRON = -5, RFECQ7Y8 c 1425~1432

183 CAR., DATA, ORB. PROXIMITY, ALPHAC = 2, IORB=6,
BETAC=BETAO = (O, RUDDER = 10, RFE079 . C 1433-1440

184  CARRIER DATA, ORB. PROXIMITY, ALPHAC = 2, .
IORB = 4, BETAC = -5, BETAO = -5, RFE0S0 C 1441-1448

185  CARRIER DATA, ORB. PROXIMITY, ALPHAC = 2,
IORB = 6, BETAC = -5, BETAO = ~5, RFE081 C 1449-1456

186 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 2, .
IORB = 8, BETAC = -5, BETAO = -5, RFEQ82 : C 1457~1464

187  CARRIER DATA, ORB. PROXIMITY, ALPHAC = 2, .
TORB = 6, BETAGC = -5, BETAO = 0, RFE083 D 1465-1472

188  CARRIER DATA, ORB, PROXIMITY, ALPHAC = 2, _ -
IORB = 6, BETAC = -5, BETAO = 0, RFE084 D 1473-1480

189  CARRIER DATA, ORB. PROXIMITY, ALPHAC = 2, '
IORB = 6, BETAC = -5, BETAO = O, RFE085 D 1481-1488

190  CARRIER DATA, ORB, PROXIMITY, ALPHAC = 2,
TORB = 6, BETAC = -5, BETAO = 0, RFE086 E 1489~1496

191 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 2, :
IO0RB = 6, BETAC = -5, BETAC = 0, RFEQ87 : E 1497-1.504




INDEX OF DATA FIGURES (Continued)

6l

FIGURE COEFFICIENT
NUMBER TITLE SCHEDULE PAGES
192 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 2, : ' E 1505-1512

IORB = 6, BETAC = -5, BETAO = (0, RFE083

193 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 4, ‘ C 1513-1520
IORB = 4, BETAC 0, BETAO = 0, RFE089

i

194 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 4, c 1521-1528
IORB = 6, BETAC = 0, BETAOC = 0, RFE(Q90

195  CARRIER DATA, ORB. PROXIMITY, ALPHAC = 4, C 1529-1536
IORB = 8, BETAC = 0, BETAO = 0, RFE091

196 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 4, c 1537-1544
TORB = 4, BETAC = 0, BETAO = 5, RFE092 B

197 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 4, c 1545-1552
IORB = 6, BETAC = O, BETAO = 5, RFE093

198 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 4, C 1553-1560
IORB = 8, BETAC = 0, BETAQO = 5, RFEQ94

199 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 4, C 1561-1568
IORB = 4, BETAC = 0, BETAO = 0, RFE09S

200 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 4, C 1569-1574
IORB = 6, BETAC = 0, BETAO = 0, RFE096

201 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 4 c 1577-1584
IORB = 8, BETAC = 0, BETAO = 0, RFEQ97 :

202  CARRIER DATA, ORB. PROXIMITY, ALPHAC = 4, c 1585-1592
TORB = 4, BETAC = 0, BETAO = 0, RFE098 :
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INDEX OF DATA FIGURES (Continued)

FIGURE COEFFICIENT
NUMBER TITLE SCHEDULE PAGES
203 CARRIER DATA, ORB, PROXIMITY, ALPHAC = 4, C 1593-1600
IORB = 6, BETAC = 0, BETAO = O, RFE099
204 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 4, c 1601-1608
IROB = '8, BETAC =-0, BETAQ = 0, -RFEL0®
205 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 4, C 1609-1616
TORB = 4, BETAC = -5, BETAO = ~5, RFE101
206 CARRIER DATA. ORB. PROXIMITY., ALPHAC = 4. . e 16171624
TORB = 6, BETAC = -5, BETAO = ~5. RFE102
207 CARRIER DATA, ORB. PROXIMITY. ALPHAC = 4, c 1625-1632
IORB = 8, BETAC = -5, BETAQ0 = -5, RFELQ3
208 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 5.5, C 1633-1640
IORB = 6, BETAC = 0, BETAO = 0, RFELO4
209 CARRIER DATA, ORB. PROXIMITY, ALPHAC ='0, C 1641-1648
IORB = 4, BETAC = -5, BETAO = -5, RFEL05
210 CARRIER DATA, ORB. PROXIMITY, ALPHAC = O, C 1649-1656
IORB = 6, BETAC = ~5, BETAO = -5, RFE106
211 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 0, C 1657-1664
IORB = 8, BETAC = -5, BETAQ = -5, RFE107
212 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 2, . C 1665-1672
I0RB = 6, BATAC = 0, BETAO = 0, RFE108 C. -
213 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 2 C

IORB = 4, BETAC = 0, BETAC = 0, RFE1Q9

1673-1680




12

INDEX OF DATA FIGURES (Continued)

FIGURE COEFFICIENT
NUMRER TITLE SCHEDIILE _PAGES

214 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 2, C 1681-1688
IORB = 6, BETAC = 0, BETAO = 0, RFE110

215 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 2, C 1689-1696
TORB = 8, BETAC = 0, BETAO = 0, RFE11ll

216 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 2, D 1697-1704
IORB = 6, BETAC = 0, BETAO = 0, RFEL12

217 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 2, D 1705-1712
IORB = 6, BETAC = 0, BETAO = 0, REF113

218 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 2, D 1713-1720
IORB = 6, BETAC = 0, BETAO = 0, RFE1l4

219 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 2, E 1721-1728
IORB = 6, BETAC = 0, BETAO = 0, RFE115

220 CARRIFR DATA, ORB. PROXIMITY, ALPHAC = 2, E 1729-1736
IORB = 6, BETAC = 0, BETAO = 0, RFEL16

221  CARRIER DATA, ORB. PROXIMITY, ALPHAC = 2, E 1737-1744
TIORB = 6, BETAC = 0, BETAO = 0, RFE117

222 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 2, C 1745-1752
IORB = 6, BETAC = 0, BETAO = O, RFE118

923  CARRIER DATA, ORB. PROXIMITY, ALPHAC = 2, c 1753-1760
IORB = 6, BETAC = 0, BETAQ = 0, RFEL19

224 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 2, o 1761-1768

IORB = 6, BETAC = -5, BETAO = -5, RFEL20
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INDEX OF DATA TFIGURES (Continued)

FIGURE COEFFICIENT
NUMBER TITLE SCHEDULE PAGES
225 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 4,
I0RB = 4, BETAC = 0, BETAQ = 0, RFE121 C 1769-1776
226 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 4,
JORB = 6, BETAC = O, BETAC = 0, RFE122 o - 1777-1784
227 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 4,
IORB = 8, BETAC = 0, BETAO = 0, RFE123 C 1785-1792
228 CARRIER DATA, ORB. PROXIMITY, ALPHAC = 0,
TORB = 4, BETAC = 0, BETAO = 0, RFE124 C 1793-1800
229  CARRIER DATA, ORB. PROXIMITY, ALPHAC = O, -
IORB = 6, BETAC = 0, BETAO = 0, RFE125 c 1801-1808
230 CARRIER DATA, ORB. PROXIMITY, ALPHAC = O,
TORB = 8, BETAC = 0, BETAO = 0, RFE126 c 1809-1816
231 CAR. DATA, ORB. PROXIM,, ALPHAC = 2, IORB = 6,
BETAC = 0, BETAO = 0, DELPHI = 7.5, RFE127 c 1817-1824
232 CAR. DATA. ORB, PROXIM., ALPHAC = 2, IORB = 6,
BETAC = 0, BETAO = 0, DELPHI = 7.5, RFE128 c 1825-1832
233 CAR. DATA, ORB. PROXIM., ALPHAC = 2, IORB = 6,
BETAC = 0O, BETAQO = 5, DELPHI = 7.5, RFE129 C 1833-1840
234 CAR. DATA, ORB. PROXIM., ALPHAC = 2, IORB = 6, » '
= 7.5, RFEL30 C 1841-1848

BETAC = -5, BETAQ = 0, DELPHI
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INDEX OF DATA FIGURES (Concluded)
FLGURE COEFFICIENT CONDITIONS
NUMBER TITLE SCHEDULE VARYING P AGES
235 LAT-DIRECT AERO VS DELZ, ALPHA747 = 0.0 A BETAO, BETAC 1849-1863
236 LAT-DIRECT AERO VS DELZ, ALPHA747 = 2.0 A BETAO, BETAC 1864-1878
237 LAT-DIRECT AERO VS DELZ, ALPHA747 = 4.0 A . BETAO, BETAC 1879-1893
238 LAT-DIRECT AERQ VS DELZ, ALPHAT47 = 0.0, A . BETAO, BETAC 1894-1908
DELBETA = 5.0 )
239 LAT-DIRECT AERC VS DELZ. ALPHA747 = 2.0, A BETAO, BETAC 1909-1923
DELBETA = 5.0
240 LAT~-DIRECT AERC VS DELZ. ALPHA747 = 4.0, A BETAQ, BETAC 1924-1938
DELBETA = 5.0
COEFFICIENT SCHEDULE:
(A) cY, CYN, CBL, CPS51, CPS52, CYB, CYNEB, (E) CN, CLM, CA, CY, CYN, CBL, CL,
CBLB, DCPSE wversus DZ ’ CD versus DY
(B) cN, CLM, CA, CY, CYN, CBL, CL, {F) cy, CLM, CA, CY, CYN, CBL, CL,’
CD versus ALPHAC CD wversus ALPHAO
(c) CN, CLM, CA, cY, CIN, CBL, CL, (G). cN, CLM, CA, CY, (YN, CBL, CL,
CD versus DZ CDh versus INCID .
(D) CN, CLM, €A, CY, CYN, CBL, CL,

CDh wversus DX
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SUBSCRIPTS

g Bt v O

NOMENCLATURE

General
PLOT ]
SYMBOL DEFINITION
speed of sound; m/sec, ft/sec
cP pressure coefficient; (p - pw)/a
MACH Mech number; V/a
pressure; N/mS, psf
Q(NsM) dynamic pressure; 1/2pV°, N/m2, psf
Q(PsF)
RN/L unit Reynolds number; per m, per £t
veloéity; m/sec, ft/sec ’
ATPHA angle of attack, degrees
BETA angle of sideslip, degrees
PSI angle of yaw, degrees
PHI ) angle of roll; dégrees
mess density; kg/m3, slugs/ft3
Reference & C.G. Definitions
base ares; m2, £42
BREF wing span or refeience span; m, ft
center of gravity
IREF reference length or wing mean
aerodynamic chord; m, ft
SREF wing sres or reference area; m?, £t2
MRP moment referen;é point
XMRP X moment reference point on X axis
IMRP moment reference point on Y axis

ZMRP noment reference point on Z axis

bage

local

static conditions
total conditions
free stream

wing

24
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NOMENCIATURE (Continued )

Body-Axis System

normal-forcee coelficient; 22£m£l§£9££2
q

axlal-force cocfficient; EEEEE;%?EEE
qi

side-forne coefficiont: Eiéﬁ_ggigg
s

base-force coclficient; Eﬂff_é;ﬂﬂﬂi
Q
forebody nxlul force coefficient, Cp - cﬂb

pitehin: -monent coeffielent; pitching moment
a8/ rpp

yawing-moment coefficient; XEEEE§§%9EEEE
:

rolling-moment coefficient; Eglli%%_ﬂemgﬂﬁ
N i

Stability-Axis System

1ift coufficient; Ei%ﬁ
ql.

drag confficient; gfgﬁ
q

base-drag coufficient; Eﬂfsgézig
Q

forebody drug cocfflcient; Cp - cDb

side~force coefficient; EEEEL%;EEEE
Q

pitching-moment coefficient; Pitching moment
% rEr

yovwing-moment coefficient; yaving moment
- n5b

T rolling moment
g b TR

rolling-moment coefficien =
. ¢5b

lift-to-drag ratio; CL/CD

PLOT

SYMBOL,  SYMBOL DEFINITION
Cy CcH
Cy CA
Cy cY

C CAB

Ay
-Ap(py - Paw)/a8

Cap CAF
Cp CIM
Cn cYN

C Z CBL
Cr, CL
Cp CD
Cp, CDB
Cp, CDF
Cy cY

Cp CIM
c, CLY
¢p CSL
/D /D
L/Dp 1/DF

11ft to forebody drag retio; Cp/Cp,

25



PLOT
SYMBOL SYMBOL
BSTA

BWL

BL

6. ATLRON
SBRF BDFLAP
Sa ELEVON
Sy RUDDER
8 STAB
Cyg CYB

-C CYNB
g

c CBLB
g

ACp DCPSB

Sg

C CPE1L
Ppi

c CPB2
Ppo

c CPB3
Pp3

NOMENCLATURE {(Continued)

DEFINITION

Longitudinal carrier station, in.
Vertical carrier station, in.
Lateral carrier station, in.
Orbiter aileron deflection angle,

6& - 6eL u‘aeR

s degrees
5 g

Orbiter body flap surface deflection angle,
positive deflection tralling edge down, degrees

Orbiter elevon surface deflection angle,
positive deflection trailing edge down, degrees

747 rudder surface deflection angle, positive
deflection trailing edge to the left, degrees

747 stabilizer surface deflection angle,
positive deflection trailing edge down, degrees

Side force coefficient due to beta
Yawing moment coefficient due to beta

Rolling moment coefficient due to beta

Differential right hand and left hand strut
pressure coefficient due to beta

ORBITER

Orbiter (tail cone off) base pressure
coefficient, 1

Orbiter (tail cone off) base pressure
coefficient, 2

Orbiter (tail cone off) base pressure
coefficient, 3

26



PLOT
SYMBOL SYMBOL
CPCO CPCO
Cp g1 CPS1
CPSZ CPS2
CPCC CPCC
CPSBl CPSB1
CPSBZ CESB2
P
CPSBB CPSB3
Ax DELX
by DELY
Az DELZ
Ad DPHIL
DELPHI
ip IORB
INCID
Gy ALPHAC
e ALPHAC
AB DELBETA

NOMENCLATURE (Concluded)

DEFINITION

Orbiter balance cavity pressure coefficient
Orbiter strut L. H. side pressure coefficient
Orbiter strut R. H. side pressure coefficient

747 cavity pressure coefficient
747 upper forward sting cavity pressure
coefficient

747 upper center sting cavity pressure
coefficient

747 upper aft sting cavity exit pressure
coefficient

SEPARATION PARAMETERS

Orbiter longitudinal displacement from mated
position, positive aft, feet

Orbiter lateral displacement from mated position,
positive right, feet

Orbiter vertical displacement from mated positicn,
positive up, feet

Incremental roll angle, Orbiter FRP, degrees

Crbiter incidence angle, orbiter FRL to 747
FRL (ip.= 0g — Gp), degrees

. Orbiter incidence angle (accounts for tunnel

flow angularity variation from tumnnel § to
tunnel wall) i, = a, - ¢, — AZ(-.0059), degrees.

Orbiter angle of attack (tunnel flow angularity
from tunmel § to tunnel wall not applied), degrees

Carrier FRL angle of attack, degrees

Tneremental sideslip angle, orbiter to 747 FRL,
degrees
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REMARKS

[

The model component surface deflectlon angles called out in the run

sumnary are nominal values. The actual angles tested are outlined below.

Nominal Actual
Orbiter Elevon: 0° o°

459 +5.09

+10° +9.8°
Orbiter Aileron: (5e =5,8,=-5 0°/10° 0°/+9.8°
THT Stabilizer: -10 -0.75°

+3° 3.27°

+59 5.32°
74T Rudder: , +10° 410.7°

~ During the early separation Az sweep rums,it was noted that for Az
in the O to 15 foot range, the coefficient polars had different character-
istics for Az decreasing than for Az incressing. Subsequent pitch/pause
data runs demonstrated that there was & proximity hysterisis effect.
All runs thereafter were made with pitch/pauae points in close proximity

and constant sweep beyond 10 feet.
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CONFIGURATIONS INVESTIGATED
The orbiter model, 48-0, was an 0.0125-scale representation of the .
Space Shuttle Orbiter VCTO~000002 lines, illustrated in figure 2. TThe
Orbiter model was tested both with and without a teil cone fairing which
covered the MPS nozzles and the OMS pod base as shown in figure 2b. Or-
biter alone runs were made with a base sting mount, the sting replacing

the upper MPS nozzle, figure Zh. The following oxrbiter configurations

were tested:
= Bgy Cak F1y By, Mag Ny Ngo Wyqg
Oy = Bgy Cy), Fqy By M8 N105 Noo B8 Vo3 Wyigg {upper MPS nozzle off)
O = Bgl Co)y F1y Bl Mg Wpag TCY

where:

Component Description

Bgy, Orbiter fuselage per Rockwell lines VCT0=~000002, Model
drawing SS-AQL3TT

Cal Orbiter canopy per Rockwell lines VCT0-000002, Model drawing
S5-A0237T

By, Orbiter full span, unswept hingeline, 6~inch gapped elevons
per Rockwell lines VCT0-000002, Model drawing SS-AQL3TT

Fin Orbilter body flap per Rockwell lines VCTO-000002, Model
drawing SS5-A013TT

M18 Orbiter OMS/RCS pods per Rockwell lines VCTO-000002, Model,
drawing SS-A0L3TT

NQE Orbiter OMS englne nozzles per Rockwell lines VCTO-000002,
Model drawing SS~AQ13TT

N94 Orbiter main engine nozzles per Rockwell lines VCT70-00002,
Model drawing S8-A01L3TT

N105 Same a8 N9h wlth upper nozzle removed.
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Comgoﬁent
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1{23
M3.26

TC), |

CONFIGURATIONS INVESTIGATED - (Continued)

. Description .

Orbiter rudder per Rockwell lines VCTb—OOOOOE, Model draw-
ing £5-A013TT

Orbiter -rertical tail per Rockwell lines VCT70-000002, Model
Grawing SS-A01377

Ortiter double delte wing per Rockwell lines VCT0-000002,
Model drawing SS-AQL3TT

Orbiter tail cone fairing which covers the MPS nozzles and
the OMS nozzles and base

Ofbiter elevon, alleron and body flap deflectlion angles were varied.

Configuration 0y was the gting mounted orbiter configuration, and Op and

06 were blade mouhted configurations.

Orbitef—to»cér;ier sttach strueture was simulated. Theee ihcluded

faired and unfairéd strut members as identified below and illustrated in

figures 2f

ATy

ATy

where:

Component

and 2g:

ATyip + ATyy3
AT96 + AT99

Description

Fwd: attach structure, short fairing, i,-= 4°

APt attach structure, unfaired draglink, other members
faired

Fad attach structure, faired, i, = 4o

Art atlach structure, falred

18 30
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CONFPIGURATIONS INVESTIGATED. — (Concluded)

The carrier model, AX1318I-1, was an 0.0125-scale representation of
the'ﬁoeing Th?-lQO aireraft &ith surface contours built to represent thé
T47 under loads iﬁ would experience with a 600,000 pound gross weight
flying at Mach 0.86 at an altitude of 5,000 feet. The CAM (Carrier Air-
eraft Modification) kit tested on the model included 200 square foot tip
fins on the horizontal tail panelg and simulated orbiter-to-carrier attach
structure. In-flight speed brakes were deployed for most runs in the con-
figuration shown in figure 2e. Stabilizer and rudder defleqtions were
varied during the test. The carrier was tested both isolated and in

proximity to the orbiter. Configurations investigated werc:

THT/1 = Bo7.8 Whi.1 V9.1 H15.6 M25 Me6 NST N58 S1-12 w1h Ar( )
Th7/L = Same as T47/1 except no Hys g

where: ] )

Component Des;:rigtion AL ?BGE ‘S\

OYJ'Gﬂ 2 @O

B27.8 Fuselage oF OO

“fhh:l Wing

Va1 Verticél Tail

H15 Horizontal tail, basic

5.6 . . Horizontal tail, with 200 £t.2 tip Cfins

o5 Inboard nocelle struts

Mag Outboafd nacelle struts

N57. Inboard nacelles

Ns5g © .OQuthoard nacelles

51-12 Spoiler Panels

Tl ] Flap track fairings
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INSTRUMENTATTON

Force instrumentation consisted of a six~compoment internal force
balance mounted in each model. The orbitér balance measured orbiter
forces and the carrier balance measured carrier data.

Pressure instrumentation for the orbiter consleted of 3 base pressure
orifices (tailcone off only) and 1 belance cavity orifice. . Pressure in-
strumentation for the carrier coﬁsisted of 1 balance cavity orifice and
3 sting/boattail cavity pressure orifices as shown below. Also, see
figure 2k. All pressures were measured by individual pressure transducers.

Pressure
Orbiter pressures: PCo
‘ PEB31
PBp
PB 3
Carrier pressurest PCC
PSBL
PSB2

P5SBE3

Strut pressures: P31
P2

Tallcone pressure: Prc
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TEST FACILITY DESCRIPTION

The Vought Aeromautics Company High Speed Wind Tunnel is a blowdown-—
to—-atmosphere, transonic-supersonic adjustable Mach number facility.

Six tanks with a total of 28,000 cubic feet air storage éépacity
receive the reheated air until a maximum storage pressure of épo psia is
reached. The compressor discharge is then vented to atmosphere until the
tank pressure 1s reduced below 400 psia. An alumina pebble bed in each
tank absorbs heat during pump up and dissipates heat during alr discharge
to maintain a near constant supply temperature.

The time required to recharge the air storage tanks following a run
varies from 15 to 45 minutes depending upon the final tank pressure. A
nominal tank pressure increase rate is 9 psi per minute.

Mach number control at the supersonic test section velocities is
accomplished with an adjustable contour nozzle. Two flexible stainless
steel plates, 3/4~inch thick, 48 inches wide, and 453 inches long, are
contoured to produce a uniform test seection flow using 28 nozzle jacks on
each plate spaced at 10- to 18-inch intervals. During nozzle changes the
plates are hydraulically extended to permit positioning of the threaded
nozzle jacks. After the nozzle jacks are properly set, the plates are
retracted against the nozzle jack stops. Micros%itches on the stops
indicate plate contact. Strain indicators at each jack position protect
the nozzle plate from excessive stresses.

During each run the hydraulic cylinders are charged with high pres-

sure to hold each plate support rigidly against the nozzle jack stops.
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TEST FACILITY DESCRIPTION (Concluded)

For transonic operation the supersonic diffuser is removed and the
transonic test section and ejector section are set in place. The model
cart is relocated downstream approximately 11 feet into the transomnic test
section. Test section window locatiomns relative to the model cart are
the same for either section. Conversion time is nominally 2 hours.

The transonic test section has normal hole perforated walls with
22.5% porosity. Test section size is nominal 4 x 4 feet with each side
wall converged 25 minutes. Subsonic Mach number control is accomplished
with hydraulic servo-~actuated choking flaps downstream of the test section.
A control system maintains the preset ratio of static to total pressure
during each run by causing small changes in choking area. Above Mach
number 0.9, approximately, the choking flaps are fully open and Mach con-
trol is switched to a set of plenum chamber bleed control flaps. These
hydraulically-actuated, servo-controlled "Mach flaps" remove test section
air through the porous walls by ejection pumping of the plenum chamber.

A maximum Mach number of 1.15 can be attained with a sonic nozzle. To
obtain Mach numbers greater than 1.5, it is necessary to contour the

nozzle plates in addition to utilizing plenum pumping. A maximum Mach
number of 1.8 is possible in the transonic test section, although the

supersonic test section is recommended for Mach numbers of 1.4 and greater.
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DATA REDUCTION
Force and moment déta were reduced in both body snd stebllity axes
using standard date reduction procedures. Coefficient data for each
vehicle‘were computed based on their respective reference dimeﬂsions.
Separation distances Ax, Ay, and Az were computed in the carrier body
axis system and represent the movement of the orbiter from the base (mated)

position.

Carrier Orbiter
_ Model Full Model Full
Symbol Scale Scale Scale Scale Description
s 0.859 5500 . 0.k20 2600  reference area, ft.2
b 29.351 2348.0k  11.709 936.68  reference span, in.
T _ 4,097 327.78 5.935 hTh .81  reference MAC, in.
MRC moment reference center,

in.
Xo or Xg  16.T749 1339.90 13.862 1109
Ye or Y5 0.0 0.0 " 0.0 0.0

Zo O Zg 2.385 190.75 L.687 375
Ho base or cavity pressure corrections were applied to the data.

Wind tunnel data were interpolated versus angle of attack, angle of
sideslip, orbiter incidence angle and separation distances Ax, Ay and

Az. Both basic and interpolated data are presented in this report.
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TABLE I.

TEST ¢ CA26 DATE ¢ Post Test
TEST CONDITIONS
REYNOLDS NUMBER DYNAMIC PRESSURE  |STAGNATION TEMPERATURE
MACH NUMBER (per unit length) PSP | {degrees Fahrenheit)
0.3 2.6 x 100/st 200 119
0.5 4.0 x 105/58 15 115
0.6 b,3-4.9 x 108/1¢ 570 « 625 89 ~ 132
0.7 5.1 x 105/¢% 720 9%

Orbiter: Task l.0-inch MK XIV

BALANC',E UTILIZED: Carrier; LIV 1.5-inch VB-21
CAPACGITY:
Orbiter Carrier Accurecy
NE 800 1b. 1000 1b. 0.2%
- 400 1v. 800 1b. 0.2%
AF ~ 100 1b. 200 1b. .__0.2%
PM 1000 in.-1b. 0.2%
" 250 in.-lb. jog in.=1b. 0.2%
i : 1200 in.-1b. - 0.2%
COMMENTS:
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TABLE II {Continued)
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 TABLE II {Continued)

CAZG

TEST: DATA SET/RUN NUMBER COLLATION SUMMARY DATE: PosT TesT
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IDENTIFIER G 17 s 10 10 19602 12X [ 4Y [4Z | ta [Po [P0 Dl
[RAaeEnd8] /iy desilz|ols lols|ololo o |A\I4 15 |0 4.
49 % ¢ 4.z .
SO ' : 3\| 8 40.2
s 17/t Atxgesijzlols [olslolololo |/Al4a]olo 46.1
52 /Al 4s.2
sz2| 747\ Ay dzsi|2lols [ols [olololMlole oo 461 4
sS4/ 'S 4b.2 :
55 LO 46,32 z
56 2lols lols {olef o [A\l o slo 4.1 :
5 s 412 m
58 L0 | 473 ’
59 ZlolE 101810l 1D /\ Ol lOo]|l O 43.1
o) £ 48.2
&) 6O 48.3
2 zlols lolgslo o/l olo e o]0 49.1
63 s i A
&4 &0 44,3
1 7 13 19 25 31 37 43 49 55 & 67 75 76
AJllllllll_lll-lll'alllnlliljllllllll]lllllillllillll_lllilll{lll_illlllllIL
o« or B [\ AY:—10 410 feet CORFFLOTRNTS AN RN R P 20'leet 2 o
SCHEDULES

NASA-MSFC-MAF




Al

TABLE IT (Continued)
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TABLE II {Continued)
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TABLE II (Continued)
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. TABLE IT (Continued)
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DATA SET 1lst

TABLE I1 {(Continued)

CHARACTER DATA SET INDEPENDENT VARIABLE
IDENTIFIER NUMBER FIRST SECOND DEPENDENT VARIABLES

AW 1-6 MACH ALPHAO BETAO, CN, CLM, cA, €Y, CYN, CBL, CL, CD

AW 7 MACH DZ DY, DX, CN, CLM, CA, CY, CYN, CBL, CL, CD

AW 8-13 MACH ALPHAO . BETAO, CN, CLM, CA, CY, CYN, CBL, CL, CD

AW L4=15 MACH INCID CN, CILM, CA, CY, CYN, CBL, CL, CD

AWRY 30-52 MACH DZ DY, DX, CN, CLM, CA, CY, CYN, CBL, CL, CD

AWRY 53-61 MACH DY DX, DZ, CN, CLM, CA, CY, CYN, CBL, CL, CD

AWRY 62-67 MACH DX DY, DpZ, CN, CLM, CA, CY, CYN, CBL, CL, CD

AWRY 68~-82 MACH Dz DY, DX, CN, CLM, CA, CY, CYN, CBL, CL, CD

* AWRY 83-85 MACH DX DY, DZ, CN, CLM, CA, CY, CYN, CBL, CL, CD

AWRY 86-88 MACH DY DX, Dz, CN, CLM, CA, CY, CYN, CBL, CL, CD

AWRY 89-111 MACH DZ DY, DX, CN, CLM, CA, CY, CYN, CBL, CL, CD

AWRY 112-114 MACH DX DY, DZ, CN, CLM, CA, CY, CYN, CBL, CL, CD

AWRY 115-117 MACH DY DX, DZ, CN, CLM, CA, CY, CYN, CBL, CL, CD

AWRY 118-130 MACH . Dz DY, DX, CN, CLM, CA, CY, CYN, CBL, CL, CD

AW 131-133 MACH INCID CN, CLM, CA, CY, CYN, CBL, CL, CD

AW 134 MACH ALPHAO BETAO, CN, CLM, CA, CY, CYN, CBL, CL, €D

BX 1-4 MACH ALPHAOQ CPCO, CPB1, CPB2, CPB3

BX 5~6 MACH ALPHAO CPCO, CPBl, CPB2, CPB3, CPS1l, CPS2

BX 7 MACH DZ CPCO, CPBL, CPB2, CPB3, CPS1l, CPS2, ALPHAO, BETAC
BX 8-11 MACH ALPHAQ CPCO, CPB1, CPB2, CPB3, CPS1l, CPSZ

BX 12-13 MACH ALPHAD CPCO, CPS1, CPS2

BX 14-15 MACH INCID CPCO, CPS1, CPS2

BX 30-52 MACH DZ CPCO, CPBI, CPB2, CPB3, CPS1, CPS2, ALPHAO, BETAD,
' INCID, ALPHAC

BX 53-61 MACH DY CPCO, CPB1 CPB2, CPB3, CPS1, CPS2, ALPHAO, BETAO,

INCID, ALEHAC
BX 62-67 MACH DX CPCO, CPB1l, CPB2, CPB3, CPS1l, CPS2, ALPHAO, BETAO

INCID, ALPHAC



TABLE II (Continued)

DATA SET 1st

LY

CHARACTER DATA SET INDEPENDENT VARIABLE
IDENTIFIER NUMBER FIRST SECOND DEPENDENT VARIABLES
BX 68-82 MACH DZ CPCO, CPBl, CPB2, CPB3, CPS1, CPS2, ALPHAO, BETAO,
INCID, ALPHAC
BX 8385 MACH DX CPCO, CPB1l, CPB2, CPB3, CPSl, CPS2, ALPHAO, BETAO,
: INCID, ALPHAC
BX 86-88 MACH DY CPCO, CPBl, CPB2, CPB3, CPS1l, CPS2, ALPHAO, BETAQ,
~ INCID, ALPHAC
BX 89-111 MACH DZ CPCO, CPB1l, CPR2, CPB3, CPS1, CPS2; ALPHAO, BETAC,
INCID, ALPHAC
BX 112-114 MACH DX CPCO, CPS1, CPS2, ALPHAO, BETAO, INCID, ALPHAC
BX 115-117 MACH DY CPCO, CPS1, CPS2, ALPHAO, BETAO, INGLD, ALPHAC
BX 118-130 MACH DZ CPCO, CPS1, CPS2, ALPHAO, BETAQ, INCID, ALPHAC
BX . 131-133 MACH INCID CPCO, CPS1, CPS2
BX 134 MACH ALPHAO CPCO, CPBL, CPB2, CPB3, CPSLl, CPS2
RY 16-23 MACH ALPHAC BETAC, CN, CLM, CA, CY, CYN, CBL, GL, CD
RY 24 MACH DZ DY, DX. CN, CLM, CA, CY, CYN, CBL, CL, CD
RY 25 MACH DX DY, DZ, CN, CLM, CA, CY, CYN, CBL, CL, CD
RY 2629 MACH ALPHAC BETAC, CN, CLM, CA, CY, CYN, CBL, CL, GD
5% 16-23 MACH ALPHAC CPCC, CPSB1, CPSB2, CPSB3, Q(PSF)
sz 24 MACH DZ CcPCC, CPSB1, CPSB2, CPSB3, Q(PSF), ALPBAC, BETAC
Sz 25 MACH DX CPCC, CPSB1l, CPSB2, CPSB3, Q(PSF), ALPHAC, BETAC
Sz 26-29 MACH ALPHAC CPCC, CPSBLl, CPSB2, CPSB3, Q(PSF)
$z 30-52 MACH DZ GPCC, CPSB1, CPSB2, CPSB3, Q(PSF), ALPHAC, BETAC,
ALPHAO, BETAO, INCID >
5z 53-61 MACH DY CPGC, CPSB1, CPSB2, CPSB3, Q(PSF), ALPHAC, BETAC,
: ALPHAO, BETAO, INCID
Sz 62-67 MACH DX cPcC, CPSBL, CPSB2, CPSB3, Q(PSF), ALPHAC, BETAC,

ALPHAO, BETAO, INCID
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DATA SET lst

TABLE II

{Concluded)

INDEPENDENT VARIABLE

CHARACTER DATA SET ,
IDENTIFIER NUMBER. FIRST  SECOND DEPENDENT VARTABLES
Sz 68~82 MACH DZ CPCC, CPSB1, CPSB2, CPSB3, Q(PSF), ALPHAC, BETAC,
ALPHAO, BETAO, INCID
3z 83~85 MACH DX CPCC, CPSB1, CPSB2, CPSB3, Q(PSF), ALPHAC, BETAC,
' ALPBHAO,, .BETAO, .INCID :
SZ 86-88 MACH DY CPCC, CPSB1, CPSB2, CPSB3, Q(PSF), ALPHAC, BETAC,
. ALPHAO, BETAO, INCID .
Sz 89-111 MACH DZ CPCC, CPSB1, CPSB2, CPSB3, Q(PSF), ALPHAC, BETAC,
ALPHAO, BETAO, INCID
Sz 112-114 MACH DX CPCC, CPSB1, CPSB2, CPSB3, Q(PSF), ALPHAC, BETAC,
ALPHAO, BETAO, INCID
sz 115-117 MACH © DY CPCC, CPSB1, CPSB2, CPSB3, Q(PSF), ALPHAC, BETAC,
ALPHAO, BETAO, INCID
8z 118-130 MACH DZ CPCC, CPSB1, CPSB2, CPSB3, Q(PSF), ALPHAC, BETAC,

ALFHAO, BETAC, INCID



TABLE ITT (MULYL DLACN3TONAL DATA)

a. Orbiter Model

MODEL COMPONENT EODY - OML ~ By,

GENERAL DESCRIPTION - The Lody is an clongated structure containing

the Crew Module and Cargo Bay. Oame as IML plus 1" TPS,

MODEL SCALE! 0.0125

DRAWING NUMBER . vC70-000002, 38-A01377
DIMENSIONS - . FULL, SCALE MODEL SCALE
Length (g = 235 to 1519}, In, 1284.0 16.050
Max Width (X =1514.8), In. 262,718 3.284
Mox Depth (X6 = 1463,314)}, In. 218,575 3.107
Fineness Ratio 5.1365 5.1365
Area - th
Max. Cross—Sectional __340.32 0.053
Planform
Wetted
Base
ORIGINALI PAGE IS

OF POOR QUALITY,
49



TABLE TIT (Conki'd)

a. Orbiter Model -

MODEL COMPONENT :__ CANOPY (QUTER #CLD LiRB) = Co,

et ¥

GENERAL DESCRIPTION : _The canony is that part of the forward fuselage

which covers the Crew KHodule. - On¢ inch TP thickness on the canopy.

Configuration 140C. -

MODEL SCALE: 0.0125

DRAWING NUMBER : __ VC70-000002, SS-A01377

DIMENSIONS s FULL SCALE MODEL SCALE
Length ({5=35.196 ~ £70.0), In. _23L.80 2.935
Max Width (X5 = 594.0), In. 195.58 2,445
. Max Depth

Fineness Ratio e —

Area’

Max. Cross—Sectional

Planhform

Wetted

Base

JINDSHIELD PLANES:
7012 Xg ~ .2552 Y ~ L6656 Zp ~ 6.1789 =0

5710 Xg ~ 5641 Y ~ 5965 2g +32.7354 =0
$2636 Xy - V56 Y ~ ,5965 Z, +189.4099= 0
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ORIGINAL PAGE IS

TABLE IIT {Conl.'d) . OF POOR QUALITY,

&. Oroiter Vodel

MODEL COMPONENT ELEVON - By,

GENERAL DESCRIPTION .0 In. F.S. gaps machined into k., elevon.

Finper doors. centerbody pieces, and tivseals are not simulated. (Data

are Tor one side.)

MODEL SCAILE: 0.0125

DRAWING NUMBER

Kol svailable,

51

DIMENSIONS : FULL SCALE MODEL SCALE
Area - Ft? 210.00 0.033
Span (equivaient), In., 349, 2 4.365
inb'd equivalent chord -, In. 118.0 1.475
Outb'd aquivalent chord , In. 55.19 0.690
Ratio movabie surface chord/

total surface chord
At Inb’d equiv. chord 0, 2096 0,.3096
At Quth’d equiv. chord Q. 400k 0, 4000
Sweep Back Angles, degrees
_eading Edge 0.00 0.00
Trorling Edge ~ 10.056 - 10.056
Hingeline - 0.00 0.00
{Product of area & ¢ )
Area Moment (Neorodorednegedions) ,Ft 1587.25 0.003
Mean Aerodynamic Chord, In, 90.7 1.134



tapty IIT (Conttd)

4, Orbiter Madel

MOLEL COMPONENT: BODY_FLAP - F,,

GENERAL DESCRIPTION:

The body flap is a_secondary movable airfoil

located at the aft end of the body.

MODEL SCALE: 0.0125

DRAWING NUMBER: VC70-000002

DIMENSIONS:

Area - th
Span (equivalent), In,
Inb'd equivalent chord, In.
Qutb'd equivalent chord, In.

Ratio movabie surface chord/
total surface chord

At Inb'd equiv. chord

At Quzb'd equiv. chord
Sweep Back Angles, degrees

Leading Ldge

Tailing Edge

Hingeline

. (Prcduct of Area & c) 3
Area Moment (Mermadodroddngexddne) Ft

Mean Aerodynamic Chord, In,

52

FULL-SCALE

0.0

0.0

0.0

0.0

0.0
916.31

81.0

MODEL_SCALE.

0.021
3.017

_l.013
1,01

—



TABLE IIT {Cont'd)

a. Orbiler Model

MODEL COMPONENT : OMS_PODS _(OML) — Mig

GENERAL DESCRIPTION : The O¥S pods are nacelles housing the maneuvering

engines and are located on the fuselage on either side of the vertiecal

tail. Same as IML vlus 1/2¢ TPS,

MODEL SCALE: 0.0125

DRAWING NUMBER . VC70-000002, VL70-8L3001

DIMENSIONS : ‘ FULL SCALE MODEL SCALE

Length (X571311 - 1511), In. 200.00 2. 500
Max Width (X5 = 304), In. 135.75 1.697
Max Depth (Xg = 304), In. Th, 5 0.931
Fineness Ratio
Areo ~ Fo?

Hox. Cross—Sectional 58.169 0.009

Planform

Wetted

Base
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PABLE IIT (Cont'd)

A0DCL COMPONENT: — NGZZLES - N92

a. Orbiter HModel

ik,

SEHERAL DESCRIPIION: The two

orbiter maneuvering system nozzles are lavel-bell

‘shaned and are located at the aft end of the OM5 pods., These dimensig?s are

external and are not to be used for piume tests.

MODEL SCALE: 0.0125

DRAUING NUMBER: }062100009, VC70-000002, VL70-008401, Aerojet 1181900

DIMENSIONS: FULL SCALE  MODEL SCALE
MaCH NO.
Izngth - In.
Gimbal Point to Exit Plane 56.00 0.700
Throat to Exit Plane 56.00 0.700
Diameter - In.
Exit 45,09 Q. 564
Throat
. Inlet
irea - ft° '
Exit 11.09 0,139
Throat
Gimbal Point (Station) - In.
X 1518.0 18,975
X 88.0 1..100
7 £92.0 6,140 _
Null Fosition - Deg.
Piteh 15,82° 15.82¢9 _
Yaw 6.5¢° £.5°
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TABLE ITI (Contt'd)

. Orbiter Model
MODEL COMPONENT: MP3 NOZZLES - Ngy,

GENERAL -DESCRIPTION: The main propulsion nozzles are Laval-bell shaped

and' are located on the aft planes of the orbitor. These dimensions arc_ex-—

ternal, and are not to be scaled for plume tests. -

MODEL SCALE: 0. 0125

DRAVTNG NUMBER: VC70-000002, VL70-00814l; RS0091L69, KL009107, 13M15000

DIMENSIONS: ‘ FULL SC:LE  MODEL SCALE
MACH NO.
Iength - In.
Gimbal Point to Exit Plane 157.00 1.963

Throat te Exit Plane

Diaﬁeter ~ In. .

Bxit _ 97. 914 1,22)
Throat
Inlet
Eres - ft2
Exit , _ 52,290 0.008

Throat

Gimbal Point (Station) - In.
Upper Nozzle

X . 1L45.0 18.063
Yy : 0.0 0.0
Zy ] L.43,0 5.538
" Lower Nozzles }
} X g i 1468.170 18.352
Yo - . 53.00 0.663
7o : 35,2, 6h0 5.283

Null Position - Deg.
Upper Nozzle

Pitch 14.0 16.0 _
Yaw i 0.0 0.0
Lower Nozzle
. Pitch 10.0 10.0
Yaw 3.5 3.5 .
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TABIE III (Cont'd)

: a. Orbiter Model
MODEL COMPONENT: P53 NOZZLES - Ny . :

GEUERAL DESCRIPTION: Same as N., except the upper nozzle is removed.
. I -

MODEL SCALE: 0.0125

DRAWING HUMBER: VC70-000002, VL70-008144; R$009169, RSO09107, 13ML5000

DIMENSIONS: FULL SC:LE  MODEL SCALE

M4CH NO.

Length - In.
Gimbal Point to Exit Plane 157..00 1,963

Throat to Exit Plane

Diesmeter - In.
Throat
Inlet

irea - Tt2 - .
Exit - 52,290 0.008
Throat

Gimbal Point (3tation) - In.
Upper Nozzle
' X
Y
Z

Lower Nozzles
o 1,68.170  18.352
0 53.00 0.663
LO _hRAL0 . _h.es3 .
1l Position - [eg. .. )

Upper Nozzle
Pitch

Yaw

lower Nozzle

Pitch 10,0 10.0
Yavw ___"i;zﬂ_. _gLim_“*__
pacE B
Qﬁ{ﬁ}ﬂiﬁchﬂjhljgﬁ[ o6

OF



TABLE III (Conttd)
a. Orb;.te.r model.

MODEL COMPONENT . RUDD]:,R = Byg

The rudder is a secondary movable airfoll-at the

GENERAL DESCRIPTION

trailing edge of the veriical fin that imoarts yaw forces. This dimensional

data was calculated from the QML mister dimensions 7-19-74.

MODT*‘L SCALE:  0.0125

DRAWING NUMBER

FULL SCALE

57

DIMENSIONS MODEL. SCALE
Area = Ft<2 97.148 0.015
SPCII:‘I (eqijivolent) , In. 198,614 2.483
Inb'd equivalent chord, In. 90.07 1.126
Qutb'd eguivalent chord , In 50,80 0.635
Ratio .novsble surface chard/

tetal surfece chord
At Inb’d equiv. chord 0.400 0. 400
At Outb'd equiv. chord 0.400 0.400
Sweep Bock Angles, degrees
Leading Edge 3L.833 34.833
Trailing Edge 26. 249 R6.249
Hingeline 3 34,833 _3h.833
(MAC X AREA, Ft”)
Area Moment (Wamotoodonagackos:) 584,99 3.C011
Mean Aerodynemic Chord, In. 72,260 0.903



ThBLE III (Cont'd)
a. Orbiter Model
MODEL COMPONENT - ORETTER TATLCONE - Wa

GENERAL DESCRIPTION : _ Fairinm mounted on orbiter fuselage base for

ferry missions configuration.

H

MODEL SCALE: 0.0125

DRAWING NUMBER : S3-A0LL52

1

DIMENSIONS : ' FULL SCALE MODEL SCALE
Length . 435,76 5. LT
Max Width 300. 80 3.76
Max Pwgrh Height 266.40 3.33

. Fineness Ratio

) Area - Ft2
Max. Cross—Sectional C 462.37 0.0722
Planfeim 635.803 0.0993
Wetted
Base
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TARLE IIT (Cont'd)

) a. Orbiter Model
MOTYTT. OO DO I YOI, S, - - P .
MODEL .COMPONENT : SRTICLL V2) (fuver licld Lines)

GEMNERAL, DESCRTIPTION: The vertical t:il is double—wedge shaped and wmounted

dorsally on the aft fuselapge. These data correspond to zonfiguration 140C

]

MODEL SCALE: 0.0125

DRAWING NUMBER: _V(70-000002, master dimensions.

DIMBNSIONS:

TOTAL DATA

Area, {Theo) - Ft2

Planform

FULL SCALE

MODEL SCALI

413,253 0,068

Span (Theo) - In. 315,72 9N
Aszpact Ratio _UA75 1A75
Rate of Tapev Q.507 0. 507
Taper Ratio 0., 40k 0, L0,
Sveep-Baclk Angles, Degrees.,

Leading Edge £5.000 45.000

Trailing Edge 26,25 20,25 .

0.25 Tlement Line h1.13 41,13

- -Chords:

Root (Theo) WP 263,50 31.356

Tip {Theo) WP 108,47 _1.358

MiC 99,81 0 _2.L98

Fus. 3ta. of .25 MaC 1463.50 18,294 -

W.P. of .25 MAC 35,52 794G

B.L. of .25 MAC 0,0 0.0 —
Airfnil Section

Leading Wedpe ~ngle - Deg. 10.00 10,00 .

Trailing Wedype Anple - Deg. 14.92 V92

Ieading Edge Radius 2 60 00250
Void Area 15.17 G,u002
Blanketed Area 0,0 0.0
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NODEL DOVPONINT s WING.Y

2ENERA QRS

SN

 TABIE IIT (Cont'd)
2

)

Orbiter liodel

LR

a

CRIVTION:

EXPOSED DATA

?lanform
Span {Tnhao In,
fsoect Ratio
Rate of Taper
Tane~ Ratio .
Dinedral Ancley degrees
Inc dence A.c:e degreds

Aerddimamic Twwst degrees-,

Sweep Sack Angles, degreas
teading -Edge
Trailing Edge
0.25 Element Line
Chords: | R
Root (Theo) B:iP+0.0s -
Tio, (Thed) B:P:
MAG
Fuss Stds of 25 MAG
W, P: of .25 MAC
B:L. 0f :25 MAC

Area Lineo). th )
Snar; (Theo)  In: BP108B
Aspect Ratio
Taper Ratdo
Chords
Foot 8P108
Tip 1400 b,
MAC : o
Fus, Stds Of 725 MAC
Wif. Of .25 MAC |
B.L. of 25 e -
Airfoil Sectioh (Rockwel] Mod NASA}
XXAX=64
Reot b =
T4 bz
p -3
)

Jata for (i} of (2) Sidés

Leadlng Edge Cuff c2

1ar n‘-‘nr-m fw\e3

Leasing Zdge mu.::,écts Fus M, L. @ Sta
Intérsects Wi ng @ $tad

60

teadirg Edge

. i ' -
SOIT: | Identical tg M ., excent dirfoil thickress: Dihedrsl. anrle is_along
trailine edde of wing., Gegmebric twist = C,
CVOODEL SCALB: 00125
TR ONO, - DHG. NO._Y[70-0001408 -000200
. ORIGIN . .
DIMENSIONS . (Iﬁjlﬁjcfﬂl;‘fﬂiGH?_ﬂg ~ FULL~SCALE MODEL SCALE
T [ f %l l R Q .
TOTAL DATA L 2 4
Area t.aeo,) Ft

0.420

. 2690.00
. 036,68, 11.709
2. 2685, 2,265
. 177 1.177
0. 200 . _0.200
o 3.500 3500
0,500 0,500
45,00 L5.G0
— 10.056 10056
. 25:209 . 35.209
689,21, B b
137 .85 1.723.2.
L7 81 5.935
1136 63 - 14,210
200.58 3.632
182,13, _2.271
i751.50 0.274
120, $.C09
. 2.059 2.05G
. 0.2L5 0. 205
562.09 .. 7.026 .
 A3:.85 1. 723
1—82_£L___ 1L.825
_29h,30 . 3.679
°§J Z‘Z . -3;“&:2
_0.113 0.113
.0.,120 0.1.20
‘.i.a'. s i3 .-:')-.-él (' i .
500.0 . 6050
1024, 0 . 19 860 .




TABLE IIY (MODEL DIMENSIONAL DATA)
a. Orbiter Model {Concluded)

MODEL COMPONENT : Mounting Strut - S,

GENERAL DESCRIPTION : Blade strut attachment to orbiter aft upper

fuselage where vertical tail is normally mounted. Strut‘leading edge

and lower trailing'edge conform to the vertical tail planform. Airfoil

section is blunted diamond. The tip of the strut mounts to avsting.
MODEL SCALE: _0.0125
DRAWING NUMBER : _Rockwell W-11335H

DIMENSIONS : MODEL SCALE

Theoretical intersection of L.E.
with fuselage ML, in.

Xo k 15.973
I, ‘ 6.250

Leading edge sweep angle, deg. ) 45.0

Trai1i;§ edge sweep angle, deg. —45.0
chord length, in. 2.38
maximum thickness, iq. : 0.52

" distance from L.E. to maximum

. thickness, in. 1.42

position of sting §, in. Z, 12.835
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TABLE III (MODEL DIMENSIONAL DATA)

b. Carrier MNodel

MODEL COMPONENT: ATTACH STRUCTURE - ATgq

GILNERAL DESCRIPTION: Forward attach structure hetween the Orbiter and

Carrier, faired struts, ip = 4°

MCIEL SCALE: 0.0125

DRAWING MO.: Boeing Dwg, 7h7-MD-65k, SS~AOL559-h, -18, ~35

DOENSTIONS:

iy, Incidence angle, deg.
(Orbiter FRL to 747 FRL)

Fairing chord, right and left,

Fairing T/C

Carrier attach points, In,

Orbiter attach points, In,

In,

BSTA

BYL

BSTA

BWL

62

FULL SCALE  MODEL SCALE
1.0 1.0
31..0 0.388

0.226 0.226
689.4 8,617
372.0 4,650

66.3 0.829
388.15 l,.852
283.11 3.539

0.0 - 0.0
681. 52 8.519
180, 4 6.005



TABLY III (Cont'd)
b. Carrier Model
MODﬁL COMPONEMT:_'EZTACH_STRUCTQRE - ATgg
CETERAL DﬁSCHIPTIOﬂ; ALt attach structure between orbiter and carrier,
same as AT __ with a single fairing covering the main strut ang drag strﬁt

95

on each side, and a fairing on the sway brace.

HODEL SCALE: 0.0125

DRAWING MO.: Boeing Dwg T47-MD-658, W-1135a-11, -12, SS-AO1559-33, 34, ~35

DIMENSIONS: : FULL SCALY.  MODEIL SCi
Orbiter ‘attach points, In. X9 1317.0 16,462

¥y + 96,51 + 1,206

Zo, BL 267.5 3.3h4

BSTA 1607.0 20.087

BWL 00,0 5.000

Main fairing:

Root chord, In. 250,0 3.125
/¢ of root chord . 0.09 0.09
Tip chord, In. | 120.0 1. 500
/e of tip chord © . 0,14 0.14

Sway brace:
Chord, In, 31.0 0.388

T/c 0,226 0.226
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PABLE IIT (Cont'd)

bh. Carrier Medel
MODEL COMPOHEI@T:4 ATTACH STRUCTURE AT112

GENERAL DESCRIPTION: Forward attach structure between the Orbiter and
Garrier with truncated strut fairings. The Orbiter/strut attach point is
covered with a "bathtub" fairing, and the ThT/strut attech points are also
faired over. Struts are set in the i, = 4° position.

MODEL SCALE: 0.0125

DRAWING NO.: Boelng Dwgs. T4T-MD-680 (Mcdified), AX 1319-22h

DIMENSIONS: FULL SCALE MODEL SCALE

iy, Incidence angle, deg. k.0 k.0
(orbiter FRL to ThT FRL) ‘

Strut Falring

Chord, In. 18.667 0.233
t/c 0.480 0.480
Length, (Each side), In. 112.0 1.%00
orbiter/Strut "Bathtub" Fairing -
Chord, In. 87.20 1.09
t/ec . 0.275 0.275
Carrier Attach Points, In.
: BSTA 680.0 8.500
BYL 372.0 . k.650
BL +66.3 t0.829
Orbiter Abtach Point, In.
%o 388.15 4. Es52
Zo 283.11 3.539
Y, 0.0 ! 0.0
BSTA 680,0 8.500
BYL 480.4 6.005
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TARLE III (Cont'd)

b. Carrier Model
MODEL COMPONENT: ATTACH STRUCTURE - AT113

GENERAT. DESCRIPTION: Aft attech structure between.Orbiter and Carrier,
all components except the drag struts are falred. Consists of two faired
vertical members, two sway braces, and two drag struts. There are fairin
blisters at each end of the sway braces and on the forward+end of the

drag struts.
MOIEL SCALE: 0.0125

DRAWING O.: Boeing Dwgs. TAT-MD-683, AX 1319-213

DIMENSIONS: FULL SCALE MODEL SCALE

Orbiter Attach Points, In.
Xo 1317.0 16.462
Y, f96.51 1,206
Zg 267.5 3,344
BSTA 1607.0 - 20.087
BV %00.0 5.000

ThT Attach Points, In.
BSTA 1607.0 20.087
BWL 320.0 .000
BL 156,51 1,206

Main Strut Feirings

Root chord (BWL 320-

358.8), In. 80.0 :
t/c, Root chord 0.183 0.183
T™ip chord, Theoretical

(BWL 398}, In. 137.0 1.713

- t/e, Tip chord,
Theoretical 0.250 0.250
Sway Brece Fairings
Chord, Inm. 40.28 0.504
tfe 0.180 0.180
Length (Each side), In. 56.0 0.700
Drag Struts
Fwd attach pointe BSTA, in. 14h43 »18.038 .
- BWL, in. 20 L.000
BL, in. 196.51 +y.206
Diameter, In. 12.0 0.150
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TABLE III (Coni'd)

b. Carrier Kodel
MODEL COMPONENT @ BCDY = Baw o

Lo e

GENERAL DESCRI}DTION ' _Body Zh=7 Project, with A.P.Y

MODET, SCALE: 0.0125 MODEL, THG: = 131871

DRAWING NUMBER,: ,.65613609, 1318-5L

DIMENSIONS @ - FULL SCALE MODEL SCALE
Length , In. 2702.0 33.78
Max Width ; In, 255.3 3.19
Max Depth
Fineness Ratio 9.73 9.73
Area ~ Ft2
Mox. Cross-.Sectional
Planform
Wetted - 15,093 2,20
Bdse
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TABLE TIIT (Cont'd)
b. C_arrier Model
MODEL COMPOMENT: HORIZONTAL TAIL ~ By g
GTHERAL DESCRIPTION: Horizontal tail, Hy 5, with vertical fins on each
tin at body B.L. 427.3

MODEL SCALE: 0.0125 MODEL DWG: 1318I-1
DRAFING NO.: 65013409, 1318-5, 1318-70

DIMENSIONS: ~ FULL SCALE MODEL,_SCALE

Fin Exposed Data (one side):

Aren = Ft° 200.0 0.0312
Span, In. 252.0 3.15
Chord, In, 13.6 1.42
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TABLE IIT {(Cont'd)

b, Carrier Model

E

MODEL COMPONENT: li, 5

CENERAL DESCRIPTIONH: Inboard 747, JT9D nacelle strut

MODEL SCALE: 0.0125 MODEL DWG: 1318I-1
DRAVING NO.: 65C13609, 1318-60

DIMENSIONS: FULL SCALE
Wing B.L. of nacelle CL, In. L70.0
Cant angle deg., ihboaird 2.0

68

MCODEL SCALE
5.875
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TABLE IIT (Cont'd)
b, Carrier Model

MODEL COMPONENT: Mog,

CENERAL DESCRIPTION: Outboard 7h7, JTOD
Strut

MODEL SCALE: 0.0125 MODEL DWG: 1318T-1

DRAWING NO.: 65013609, 1318-60

DIMENSIONS: FULL SCALE MODEL SCAL
W L of Op, In, 834.0 10.425
Cant angle, deg. inboard 2.0 2.0
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TABLE II1 (Cont'd),
b. Carrier Model
HODEL COMPONENT: Ngy
GENERAL DESCRIPTION: Inboard fan cowl and primary 747 nacelle, flow-

through {type.

“ODEL SCALE: 0,0125 MODEL DWG: 1318I-1

DRAVING NO.: 65C13609, 1318-60
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TABLE IIT {Cont'd)
b, Garricr Model

MODEL COMPONENT: N58

MODEL DESCRIPTION: Culboard fan cowl and primary 747 nacelle, flow-

vhrouzh type.

YCbreL SCALE: 0.0125 MODEL DWG: 131.8I-1

DRAZING NO.: 65013609, 1318-60
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TABLE III (Cont'd)
b. Carrier HModel

MODEL COMPONENT: SPOILERS - 5 4,
(FWFRAL DESCRIPTION: Multi-panel flight spoilers, Four outboard and two
inboard snoilers per side. Subscript denotes spoiler panel Sy is the most

oucbeard L.H. pvanel and 812 is most outboard H.H. panel,

MODEL SCALE: 0.0125 MODEL DWG: 131.8I-1

DRAWING NO.: 65C13609, 1318-56

| DIMENSIONS: (ONE PANEL) FULL SCALE MODEL SCALE
s 2 21.48 0.00
Outboard 5, , and Sg ., (Ft<) b 34
Span (equivalent), In. 75.00 0.9,
Chord, In. 41.28 0.52
_ Inboard, Ss_s and Sy_g (Ft?) 35.31 0.0055
Span {equivalent), In, 90,00 1.130

Chord, Tn. _ 56.52 0.71
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KODEL COMPONENT: Ty,

TABLE III {Cont'd)

Carrier Model

GEI'ERAL DESCRIPTION: Flap track fairings, four on each side

FCDEL SCALE: 0.0125

DRAJING NO.: 65013609, 1318-67

DIDMENSICONS:
WBi of Track No. 1,
25
3,

L,

Distance from wing

Trailing edge to:

Track trailing edge, In.

In,
In.

In.

73

FULL SCALE — MONEL $(
235.3 2.9%4
353.0 bobl
585.0 7.31
743.6 9.30

4.0 0.55



TABIE TI1 {Conl'd)
b. Carrier Model

KODEL COMPCONENT: VIRTICAL - V9 1

GENERAL DESCRIPTIOH: Swept wvertical tall

MODEL SCALE: 0.0125 MODEL DWG: 1318I-1
DRAWING NO.: 65013609,‘1318—8

DIMENSIONS: FULL SCALE  MODEL SCALE

TOTAL DATA

Area (Theo), F&2 630.0 0,098
Span (Theo), In. 386.5 4L.830
Sweepback angles, deg., L.E. 50.12 50.12
Aspect ratio 1.25 1.25
Chord: ‘
Root {Theo), WP, In, L6167 5.77
Tip (Theo)}, WP, In. 157.0 1.96
Mean Aerodynamic Chord, In. 33h.16 0.43
fus. Sta. of 0.25 MAC 2529.6 31.62
W.P. of 0,25 MAC 528.0 6,60
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TABLE I7I (Concluded)
b. Carrier Model

YODTL chPc_JNENT: ‘.':'IEIG - ""’u.;.l

GENZRAL DESCRIPTION: Sweot 747 wing

M0DEL SCALE: 0,0125 MODEL DWG: 1318I-1
DRAVING NO.: 65013609, 1318-46

DIMENSIONS: : FUIL SCALE MODEL SCALE

Total Data:

Area (Theo.), Ft?

Planform ' . 5500.00 0.860
Span (Theg.), In. 2348.0 . 29.35
Asnect ratio ' 6.956 65.96
Incidénce angle, deg. 7.0 7.0

Chords, In.:

MAC 327.8 .10 -
Fus. sta. of 0.25 MAC 1339.87 16.75
W.P. of 0.25 MAC 190.42 2.38
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Dataset Type

RFEXXX
SFEXXX

AFEXXX
BFEXXX

YFEXXX
ZFPEXXX

WFEXXX
XFEXXX

TABLE IV.

CA-26 DATASET DESCRIPTION

Description

Carrier main balance data.
Due to the large amount of
data,alternate points were
placed in corresponding data-
sets, e.g., R+ 5 = total.

Y and Z contain additional
variables supplementary to

R and 5, respectively.

Orbiter balance data. Data
were separated similar to the
carrier data where W and X
contain the supplementary
variables.
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Notes:

1. Positive directions of force coefficients,
moment coefficients, and angles are
‘ indicated by arrows

2, For clarity, crigins of wind and stability
axes have been displaced from the center

of gravity
C
m
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C
m
@
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a. (@eneral
Figure 1. Axis systems.
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Orbiter/TH7 Angular Relations
Figure 1. Axis systems




REFERENCE DIMENSTONS (PS)

ORBITER 7T ChIRIER
WING AREA ~ Ft> 2650 3500
MAC {2} ~ INCHES uth. 81 3R7.78
SPAN (b) ~ INCHES 936.48 2348.0h
MOMENT REFERENCE CENTER| 67.5% L8| 2a5.0%48
F.8, ~ INCHES 1165.0 1339.9
W.P. ~ INCHES 275.0 150.8
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BWL 400
BSTA 1507

BSTA 1339.5

Figure L. Axis
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E44 elevon with 6,0 inch gaps installed, Flipper doors,
centerbody pieces, and tip seals are not simulated.

FUSELAGE OML

X, 1387.0
ELEVON H. . —

H—— X, 1402.7 Xy 1403.0

X, 14115 —dlh
{1
1 BEvEL | Xy 1423.0 —
BOTH SIDES ol |ludt— 4, 0 INCH CONSTANT
SURFACE
Y, 470.3 X, 14700 ==L
6,00

Y 312.5

{ALL DIMENSIONS ARE FULL SCALE, INCHES)

(VIEW IS PERPENDICULAR TO WING'
REFERENCE PLANE)

c. Eleven - E)L
Figure 2. Model Instrumentation Sketcher
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Figure 2.

e. TIn-flight Spoiler Configuration

Model Instrumentation Sketches
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g- Simulsted Attach Structure ATyjp and Alyyg (ATy)
Figure 2. Model Instrumentation Sketches
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CONFIQUENsTION  Ap

CoNFloUuRATION As

k. Orbiter Alone Instaliation Skefches
Figure 2. Model Instrumentsation Sketches



( CreRIER ALONE COMFIGLBATION Ac )

CONEIGUEATION Ay

i, Carrier snd Separation Installation Sketches-
Figure 2. Model Instrumentation Sketches



STING MOUNTED

J. Orbiter Base Pressure Tap Locations
Figure 2. Model Imstrumentation Sketches
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Ps1 (t8)
Psa(en)

Zp 7.944

i
d

k. Sting ani Strut Pressure Tap Locations
Figure 2. DModel Instrumentation Sketches
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Ado = 2,925 COS (14 + 27.3%)

Aty = 20025 S1H (10 + 27.336) - 1.343
s
TRANSFER = 0.740 +/X_
Z
TRANSFER = 3.958 +Az°
ORBII‘ER C.G. @ i ;! 0°
_t &
a Az ORBITER C.G. @i =0
‘[ o
| |
1.343
. — Ax
=z o
T —e{ 0.740
3.958 2.615
Xz
747 C.G.

nvbiter/ThT Moment Transflers (Mat ed)

e

~

.

Model Instrumentation il etches
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a. Orbiter Alone
Figure 3. Model Installation




\RIGINAL PAGE IS
OF POOR QUALITY

93

T4T Alone
Figure 3. = Model Installation
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c. Front View, Orbiter Separating From T4T
Figure 3. - Model installation
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CN

NORMAL FOGRCE COEFFICIENT,

LTV44-553(CA26) 04 S (AFEOO1)

SYMBOL  MACH PARAMETRIC YALUES REFERENCE INFORMATION
O .601 BETAQ 000 ELEVON .000 Eggg 2g$g.g?gg ?S'FT'
BOFLAP «000 BREF  936.6800 N,
XMRP  1108.0000 IN. X0
YMRP 0000 IN. YD
ZHRP 375.0000 IN. 20
. SCALE .0125
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FIG. 4 ORBITER" ISOLATED, ALPHA SWEEP, AFEQOI
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CLM

PITCHING MGMENT COEFFICIENT,

Q 801 BETAQ 000 ELEVON 000 SREF Zqu.OGDS Sq.FT.
BOFLAP 000 HREF  836.6800 N

XMRP 110%.0000, N. X@

YMRP .QC00 N. Y0

ZMRP 375. 0000' N, Z0

SCALE 0125
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FIG. 4 ORBITER ISULATED, ALPHA SWEEP, AFEQOD1 .
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REFERENCE INFORMATION




CA

AXIAL FORCE COEFFICIENT,

LTV44-559(CA26) 04 S CAFEGO1)

SYMBOL  MACH PARAMETRIC VALUES . REFERENCE INFGRMATION
L601  BETAD 000  ELEVON 000 SREE  2530.0000 S0.FT
BOFLAP -000 BREF  936.6800 N, -
= XMRP 110%.0000 N. X0
YMRP -0000 N. YO
ZMRP  375.0000 N, 20
SCALE 20125
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SIDE FORCE COEFFICIENT.,

LTV44-559CCA28) 04 § CAFEQOL)

SYMBOL  MACH PARAMETRIC VALUES : REFERENCE INFGRMATION.
0. +601, BETAD .000 ELEVON: Q00 SREF ng‘f‘?.ﬂ?ﬂg SO.FT.

AR, LREF 474,810 N
BOFLAR .00 BREF 9366800 N
XHRE  1109.0000 ND X@

.0000
ZMRP 375.0000: N, 26
:E 0125,

d

.0020;
.0025 -~ —fnd

LARCALARRIRNRY AR RAREN AR AN LACIN AL RRARY AATANRENRE LI LEARALY LALR tALAE EELLN ALREY LA AL £ALLY RREL] LALL LULLN RERRS RAL] ARLLY ALLAS LALLM LLRRA AEREE LALRITEEAN LERSESRARN ALY
- - (B
H . . A » g v

aaskens

]

EEFEEERIEEENY
¥

.0030¢=

e Jc o 2 P I e S " N L

-.0040f
- 0045t [ L ol [/INA

prdzdaeeehcrerlorechpronknpyakagaiiyy

e

i

g
‘ol
DT 1

- . 0050

__0055'; I N f . / - L

0060 F——t—f— ';f }; Ve
-

P
[
N

sdpina iy tassadrnandprstnnnpdagysda nedyrey

0065 f—————— =t

-.007¢

L ARLAI RAAEE RS PERES KL
v D |

0075

,0080E f.
2 1/l

-.0085f

o
roppdtapp ity d gk AR ettt iygg

—
-

[ENNE (AR RER T ARAUPEETR A AT NEBNNNALITNA] ATITIATIE]

8] 1 2. 3 4 3 6 7 8 9 10 11 12 13 14 15 16 17
GRBITER ANGLE OF ATTACK., ALPHAD ‘

FIG. 4 URBITER [SBLATED, ALPHA SWEEP, AREGO!

-~ f
10090 adEE] !!H'l]ll eapfaaettaa et nagrtparnbrgocdaapetaane e deaealonyydtasslrriabonsrboagiyaiaelotanbpppytistidagsly

PAGE 4



(BBDY AXIS})

CYN

YAWING MOMENT COEFFICIENT,

LTV44-3553(CA262 04 S

SYMBOL® MACH

O

PARAMETRIC VALUES

CAFEDQO1)

REFERENCE INFGRMATION

801 BETAD 000 ELEVU§ 000 SREF 2690,0000 ?E.FT.
BOFLAP 000 BREF  438.6800 th

XMRP 1108.0000 N. XQ

YMRP G000 N. YO

ZMRP 375.0000 N, ZO

' ‘ SCALE 0125

.000241’7“ LA LA LR R L L L L L LR L CL AN AR AR LA LA R R R 1A 1AL ml LR R AR L A L LA A LA M A A AL A e I s ‘ll?
.00016f f
.00008+ E
of o
.00008% | E
.00016¢ [ E

; A n=iat \ f
.00024% I A \ ]

5 \ \ E
.00032¢ ¢ f% L9 ]
.00040¢ drare I e ML |

T/ i HuE
.00048% - - E

o Qﬁ% 1% Fq o) fUQ Q E
.00056+ 1 A \ / E

' E / E:! (o) u(v:! 3‘ ! ?
.00064£ 3 E
.000724 g . E
.00080§ i
'00088 E RSN FENIE R AVE NI NI IANNNERN R FINTCANAE] FYTNS NN R1 1) whd iyt 130 de e brt i la syt iid e iberp o qldanaptepq o qes Rt badgqtoserbogqpeeprtaqagloiitbityede aeldlinl ||”Jf15

O 1 2 3 4 S5 & 7 8 9 10 i1 12 13 14 15 18 17 18

DRBITER ANGLE OF ATTACK.,

FIG. 4 ORBITER ISOLATED, ALPHA SWEEP, AFECO1

ALPHAQ

PAGE 2



(BODY AXIS)

cBL

ROLLING MOMENT COEFFICIENT,

LTV44-553(CA26) 04 S ' (AFECO1)

SYMBOL  MACH PARAMETRIC VALUES REFERENCE INFERMATION
O 501 BETAD 000 ELEVON .000 . SEEE 2592 .g?gg L;»g FT.
DELAP . L T4, ‘ .
BOFLA 000 BREF  "935.6800 N,
XMRP  1103.0000 IN, %0
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ZMRP 375.0000 IN. 20
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LIFT COEFFICIENT,

LTV44-359(CA28) 04 S ' {(AFEOO1)

SYMBOL MACH PARAMETRIC YALUES REFERENGCE INFORMATION
O 801 BETAD 000 ELEVON 000 SREF 2690.0000 SQ.FT.
LREF 474 .8100 IN
BOFLAP -000 BREF  938.6800 N
¥MRP 1109.0000 IN, X0
YHMRP 0000 iN. YO
ZMRP 375.0000 IN, 20
SCALE L0125
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NORMAL FORCE COEFFICIENT,

LTv44-358(CA2B6) C4 S

{AFEQD22

S5YMBOL. MACH PARAMETRIC VALUES REFERENCE INFORMATION
@) 597 BETAQ 000 ELEVON 000 Sggg 2332 .g?gg ?E T,
BOFLAP  18.300 BREF  946.0800 IN.
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PITCHING MOMENT COEFFICIENT,

LTV44-558(CA26) G4 S

SYMBOL  MACH

PARAMETRIC VALUES

(AFEDO2)
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AXIAL FORCE COEFFICIENT.,

LTV44-559C(CA28) 04 S CAFE0D2)

SYMBOL  MACH © PARAMETRIC VALUES REFERENCE INFORMATION

O .597  BETAO .000  ELEVON .000 SREF  2890.0000 $9.T.
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SIDE FORCE CGEFFICIENT,

LTV44-358(CA26) 04 S (AFEQO23
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{BODY AXIS)

CYN

YAWING MOMENT CUEFFICIENT;

SYMBOL  MACH

. O

f

T

LTV44-5539(CA26) 04 S
PARAMETRIC VALUES

(AFEQQOZ2)

REFERENCE INFORMATION

587 BETAQ 000 ELEVON 000 Eggg 2&?2’3?88 SE.FT.
BOFLAP 16,300 BREF  936.5800 N,

XMRP 1108.0000 N. X0

YHMRP .0000 [N, YO

ZHMRP 375.0000 IN., 20

SCALE L0125
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(BODY AXIS)

CBL

éGLLING MOMENT COEFFICIENT.

LTV44-559(CA26) 04 S [{AFEQD2)
SYMBOL MACH PARAMET#IC VALUES REFERENCE INFGRMATION
597 BETAQ 000 ELEVON, 000 SREF*  2620.0000 SQ.FT.
: . EF 474.8100 IN,
BOFLAP  18.300 EREF  3%6:cs00 N
XMRP 1109,0000 [N, X0
YMRP Ruialalsy N, ¥
ZMRP 3750000 1IN, Z0
CALE L0125 .
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CL

LIFT COEFFICIENT,’

LTV44-559(CA26) 04 S (AFEOQ2)
SYMBOL MACH PARAMETRIC VALUES ' REFERENCE INFORMATION
O 597 BETAQ 000 ELEVON 000 SREE’ 2630 .gogg . Sg FT.
BOFLAP  16.300 - EREF 9358600 N,
XMRP 1109.0000 N,
YMRP .0000 N.
ZMRP 375.0000 N.
SCALE 0125
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FIG. 5 OGRBITER ISOLATED, ALPHA SWEEP, AFE0Q2 _
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DRAG COEFFICIENT.CD

LTV44~559(CA26) 04 S CAFEQD2)

SYMBOL  MACH PARAMETRIC VALUES REFERENCE INFORMATION

597 BETAD 000 ELEVON .000 SREF  2690.0000 SQ.FT.
BOFLAP 16,300 . BREF  935.8800 N,
XMRP 11090000 N, X0
YHRP ~0000 N, YO
ZMRP  375.0000 N, 20
SCALE "0125
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CN

LTV44-339(CAZ26) 04 S ' (AFEQO3)

NORMAL FORCE COEFFICIENT,

SYMBOL MACH PARAMETRIC VALUES ) REFERENCE INFORMATION
.597 BETAQ 000 ELEVON Z.000 T SREF 2690.0000 - SQ.FT.
BOFLAP .000 {.REF 474.8100 IN.
BREF 936,6800 IN,
XMRP 1109.00C0 IN. X0
YHRP G000 IN, YO
IMRP 375.0000 IN, 20
SCALE 0125
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CLM

PITCHING MOMENT COEFFICIENT,

LTV44-539(CA26) B4 S

SYMBOL MACH

@) 597

PARAMETRIC VALUES

(AFEQO3)

REFERENCE INFORMATION
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ZMRP 375.0000 IN, 28
SCALE 0125 .
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CA

AXIAL FORCE COEFFICIENT,

LTVv44-353(CA26) 04 S (AFEOQO3)

SYMBOL.  MACH PARAMETRIC VALUES , REFERENCE INFORMATION

@] +597 BETAD 000 ELEYON S.000 EEEE 2?1?2 .g?gg ‘l..iﬁ FT.
BOFLAP 1000 ‘ BREF  936.6800 IN:

XMRP 1102.0000 IN. X0

YMRP .0000 IN, Y0

ZHMRP 375.000N IN, Z0

SCALE 0125
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cYy

SIDE FORCE COEFFICIENT,

SYMBOL.
O

LTv44~3539(CA28) 04 S

MACH
.597

PARAMETRIC VALUES
000 ELEVON
.000

BETAD
BOFLAF

3:000

(AFEDO3)

REFERENCE INFORMATION

SREF

.26850.0000
474 .8100
936.6800

SQ.FT,
IN.
N

XMRP  1,109.0000 N, XB

YMRP J0000 JM. %0

ZMRP 375 .0000 N, "Z0

SCALE L0125
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(BO0Y AXIS)

CYN-

YAWING MOMENT COEFFICIENT,:

LTV44-538(CA26) 04 S

SYMBOL  MACH PARAMETRIC VALUES
O

(AFEQO3)

REFERENCE INFORMATION

» 397 BETAQ .000 ELEVON 9.000 EEEF 246?3 .g?gg ?E FT.
BOFLAP -000 BREF  936.5800 IN.
XMRP 1109. 0000 IN, X0
YMRP IN. YO
ZMRP 375. 0000 IN., 20
SCALE 0125
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(BODY AXIS)

Y]

ROLLING MOMENT CGBEFFICIENT, CBL

LTv44~559(CAZ6) 04 S
PARAMETRIC VALUES

SYMBOL

0

MACH
597

BETAD
BOFLAP

000
000

JELEVON 15,000

(AFEQCQ3)

SREF
LREF
BREF
XMRP
‘YMR

YMRP
ZHRP

“SCALE

REFERENCE INFORHATIGN
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CL

LIFT COEFFICIENT,

LTV44-559(CAZ6) 04 S

SYMBOL  MACH

PARAMETRIC VALUES

(AFEQO3)

REFERENCE INFORMATION

297 BETAD .000 ELEVON 5.000 ESEF 2%_9’2 - g?gg %g FT.
BOFLAP 000 BREF  936.6800 N,

XMRP 1108.0000 N, X0

YMRP .0000 N. YO

ZMRP 373.0000 IN, 20

SCALE 0125
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DRAG COEFFICIENT.CD

LTv44-559(CA26) 04 S

(AFEDD3}

SYMBAL,  MACH PARAMETRIC VALUES REFERENCE INFORMATION
o) 587 BETAC .000°  ELEVON $.000. SREF  2690.0000. S2.FT
BOFLAP +000 BREF  ©36.5800. IN.
XMRP  1109.0000" v, X0
YMRP ~0009 N YO
ZMRP  375.0000. ENw. Z€
. SCALE .0125
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CN

NORMAL FORCE COEFFICIENT,-

LTV44-559(CAZ28) 04 S (AFECO4)
SYMBOL  MACM PARAMETRIC VALUES REFERENCE INFORMATION

.5 TA -5.000  ELEVON 5,000 : SREF  2590.0000 S0.FT,
© - SEFLip 000 LREF 474.8100 N,
' BREF 936.6800 N.

XMRP  1109.0000 N. X0

YMRP .0000 IN, Y&

IMRP 375.0000 N, ZO

SCALE 0125
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LTV44-359(CA26) 04 S

MACH
<995

CAFECQO4?

SYMBOL

PARAMETRIC VALUES

! REFERENCE INFORYATION
BETAOQ =5.000 ELEVON: “5.000 SREF 2690.0000 " SQ.FT,

CLM

PITCHING MOMENT CGEFFICIENT,

K LREF ~474:8130 N
POFLEAR 000 BREF 938 .58.0 Ny

XMRP 1103.:0000 IN., X0

YMRP 0000 IN, YO

ZMRP .37.5.0000 IN. 20

‘SCALE w0125
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CA

AXTAL FORCE COEFFICIENT,

L. TV44-359(CA26) 04 S (AFEQO4)

i A

SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION
O .58% BETAQ =-5.,000 ELEVON 5.000 Eggt_’ 2ggg ‘8?88 El';g FT.
BOFLAP -000 BREF  936.6800 IN.
XMRP 1109,0000 IN. X0
YHRP .0000 IN. YO
ZMRP 375,0000 IN, 20
. SCALE 0125
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cY

[

SIDE FORCE COEFFICIENT,

LTV44-559(CA26) 04 S "(AFEDO4)

JSYMBOL  MACH RARAMETRIC VALLES - REFERENCE;‘INFORHATIQNFT
4 .59%  .BETAQ #5:000 ELEVON 43,000 : SREF . 1263900000 <S0.FT,
"O ® ;:nsm <000 LREF = “1474.58100 N,

) " BREF 29356200 CIN,
XHRP 110970000 PEN L EXO0
YHRP 0000 IN.IY0
‘ZHRP  %375.0000 IN,"Z0
“SLALE 0125
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(BADY AXIS)

CYN

YAWING MOMENT COEFFICIENT,

LTV44~5S39(CAZ8) 04 S
PARAMETRIC VALUES

SYMBOL ~ MACH

(AFEOQ4)

REFERENCE INFORMATIGN

5495 BETAD -5.000 ELEVON 5.000 SREF 2690.0000 SQ.FT.
BOFLAP 000 LREE  472-2800 N
XMRP 1109,0000 N, X0
YHMRP 0000 IN. YO
ZHMRP 375.0000 iN. 20
SCALE 0125
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(BODY AXIS3I

€8l

ROLLING MOMENT COEFFICIENT.,

L.TV44~3353(CA28) 04 S (AFEOC4)
SYMBOL  MACH PARAMETRIC VALUES . REFERENCE INFORMATION:
O +995 BETAD -5.000 ELEVON 5.000 SREF Zggg‘.gggg‘; ?E.FT* .
SOFLAP 000, BREF  S95.6800 NG
XMRP 1109, 0000: IN. X0
YMRP .0000 Ih. YO/
ZMRP 375..0000: IN. 2O
SCALE L0125
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CL

LIFT COEFFICIENT,

LTV44-3558(CA26) 04 S

(AFEDD4)

SyMBOL MACH PARAMETRIC VALUES REFERENCE INFGRMATIGN
@] 585 BETAC ~%.000 ELEVON %.000 Egg:: 2232 g?gg SE.FY.
BOFLAP -000 BREF  935.5800 N
XHMRP 1109.0000 N, X3
YMRP 10000 IN. YD
ZMRP 375.0000 IN., 20
SCALE 0125
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DRAG COEFFICIENT.CD

LTV44-559(CA28) 04 S

SYMBOL

(AFECO4)

MACH PARAMETRIC VALUES REFERENCE INFORMATION

393 BETAO -5.000 ELEVON 3.000 Eggg 22;2.3?88 ?E.FT.
BOFLAP -000 BREF  936.5800 IN.

XMRP 1109,0000 IN, X0

YMRP .0000 IN, YA

ZMRP 375.0000 IN; 28

SCALE 0125
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CN

NORMAL FORCE COEFFICIENT,

LTv44-553(CA26) 02 Si

{AFEOQS)

SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION
QO 599 BETAC 000  ELEVON 5.000 Eggg 2232.3?88 ?g.FT-
BOFLAP -000 EREF 9365800 ING
AMRP 1109.0000 IN. X0
YMRP ,0000 IN. YO
ZMRP 375,0000 IN. 20
. . SCALE 0125
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Iy

LTv44-559(CA286) 02 S) - ) (AFEDOS)

SYMBOL  MACH . PARAMETRIC VALUES- REFERENCE. INFORMATICN.

O .58 BETAO .000  ELEVONs 33000, SREE  2600.0000;  SQ.FT.
BOELAP +000.- ' BREF  935.6800. NG
XMRR™ 110950000, N, xa

YMRP- 0000, .
ZMRP 375300007 N, 28
SCALE" 0125
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CA

AXIAL FORCE COEEFICIENT,

LTV44-559(CA26) 02 Si . (AFEDOS)

SYMBOL  MACH PARAMETRIC VALUES o . REFERENCE INFGRMATION
.59 BETAD .000  ELEVON S.000 SREF  2690.0000 50.FT.
BOFLAP -000 BREF  936.5800 IN,
XMRP  1109.0000 N, X0
YMRP 16000 N, YO
ZMRP  375.0000 N. 20
SCALE ‘0125
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cY

SIDE FORCE COEFFICIENT.

LTV44-559(CA26) 02 SI ( AFEDDS)

SYMBOL MACH PARAMETRIC VALUES ' REFERENCE INFORMATION
599 BETAD .000 ELEVON 5.000 SREF  2690.000Q SQ.FT,

© BOFLAP [slely] LREF 474.8100 IN.

' ! - BREF  935.6800 IN.
XMRP 1103.0000 AN, X0
YMRP .0000 IN. YO
ZHMRP 375.0000 N, 10

SCALE 0125
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(800Y AXIS)

CYN

YAWING MOMENT COEFFICIENT,

LTV44-539(CA268) 02 SI (AFEQOS)

SYMBOL MACH PARAMETRIC VALUES . REFERENLE INFORMATION
@] .599 BETAD .000 ELEVON 5.000 ) EEEE 2332 .g(l}gg ?g FT.
BOFLAP -000 BREF  936.5800 IN.
XMRP 1109.0900 IN. X0
YMRP L0000 IN, YO
ZHMRP 375.0000 IN. Z0
SCALE 0123
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(BODY AXIS3

CcBL

ROLLING MOMENT COEFFICIENT,.

LTV44-553(CA26) 02 Si (AFEDQS)

SYMBOL  MACH PARAMETRIC VALUES REFERENCE 1NFORMATION
O ,599  BETAD .000  ELEVON .000 ‘ SREF 2650.0000 ?g.FT.
BOFLAR +000 BREF  936.6800 IN.
XHRP 1 109.0000: N, X0
.0000. ¥
ZMRP  375,0000: Ni. 20
SCALE. .0175,
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CL

LIFT COEFFICIENT,

LTV44-353(CA2Z6) 02 51 CAFEQOS)

SYMBOL MACH _‘ PARAMETRIC VALUES REFERENCE INFORMATION
O 593 BETAQ 000 ELEVON %.000 S%g 2??2 . g?gg ?g FT
BOFLAP -000 SREF  oa8.6800 IN.
XMRP 1109.0000. IN. X0
YMRP 0000 IN. Y0
IMRP 375.0000 IN, 20
) SCALE 0125
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DRAG COEFFICIENT,CD

£ Tv44-339(CA28) 02 Si

{AFEQ0DS)

SYMBOL. MACH PARAMETRIC VALUES REFERENCE INFORMATION
8] +589 BETAD .000 ELRVON 5.000 EEE; 2592.0?88 ‘%g.FT-
BOFLAP 000 ' BREE 936 .6800 ‘N:
XMRR 1108, OODD . N. X0
YHRP 000 N, YB
ZMRP 373. ODOD N. Z0:
SCALE 0125
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