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RESULTS OF AEROTHERMODYNAMIC HEATING TESTS
ON A 0.013 SCALE MODEL SOLID ROCKET BOOSTER IN
THE NASA/LaRC UNITARY PLAN WIND TUNNEL
(SH12F)

by
Edwin B. Brewer, NASA/MSFC

ABSTRACT

A 0.013 scale model of the Solid Rocket Booster (SRB) used to launch
the Space Shuttle has been tested in the NASA/LaRC Unitary Plan Wind Tun-
nel at a Mach number of 3.7 and Reynolds numbers of 1.5 and 3.5 x 106 per
foot. The objective of the test was to obtain aerodynamic heat transfer
data on the surface of scaled models of the SRB at simulated full scale
reentry flight conditions. Three separate models were utilized to mea-
sure film coefficients over an angle of attack range from 0° to 180° at
0° sideslip. Al1 three models were representations of the MCR0200 base-
line configuration and varied only by the way they were mounted in the
tunnel. Model A (denoted 1.0 on the plots), sting mounted thru the model
base, was utilized for testing between 0° and 40° angle of attack. Model
B (2.0) was blade mounted from the top of the model and was tested be-
tween 60° and 120° angle of attack. Model C (3.0) was sting mounted thru
the model nose and utilized for testing between 140° and 180° angle of

attack.
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NOMENCLATURE

angle of attack, degrees

angle of sideslip, degrees

skin thickness, ft.

specific heat of skin material, BTU/LB °R

specific heat of air at constant pressure

heat transfer coefficient, BTU/FT2

heat transfer coefficient based on free-Stream
stagnation point heat transfer coefficient for

ratio of model heat transfer coefficient to heat
transfer coefficient of reference sphere

free- stream tunnel stagnation pressure, psf
heat conductivity of skin, BTU/FT-SEC-°R
free-stream Mach number

model number as follows
1 - Model A, aft sting mount
2 - Model B, center sting mount
3 - Model C, forward sting mount

Stanton number based on free-stream conditions

free-stream stagnation pressure, psf

stagnation pressure behind normal shock

heav transfer rate

PLOT
SYMBOL SYMBOL DEFINITION
e ALPHA
8 BETA
b
c
Cp
h H
"o conditions
Pref HREF

reference sphere

h/hpes H/HREF
Ho PO
k
Moo MACH
Model MODEL
Nst,
Pt,1
Pt,2
q
R

gas constant



SYMBOL

PLOT

SYMBOL

Ry

RN/L

T0

THETA

X/L

NOMENCLATURE (Concluded)

DEFINITION

free-stream Reynolds number per foot

time, sec.

stagnation temperature, °R
equilibrium temperature, °R

equilibrium temperature measured prior to
heat bump, °R

model wall temperature, °R
initial wall temperature, °R

wall temperature at time t, °R

radial position measured counterclockwise looking
forward, 0 degrees at top centerline

free-stream velocity, ft/sec

W x b, 1b/ft2

skin weight, 1b/ft3

Tongitudinal location, fraction of body length
free-stream density

derc ity along model .ail

stagnation density behind normal shock
viscositv based on stagnation temperature
viscosity along modet wall

stagna. on viscosity behind normal shock



CONFIGURATIONS INVESTIGATED

These tests utilized three separate 0.013 scale model representation
of the MCR0200 baseline configuration to cover the test angle of attack
range of 0° to 180°. The three models differed only in their tunnel sup-
port modification.

Model A, sting mounted thru the model base, was designed to be tested
from o = 0° to 40°. Figure 2(a) shows the model and the thermocouple
locations. During the test, five thermocouples on this model were inoper-
ative: 1, 2, 17, 47, and 79. These have been circled in the Figure and
in Table I,which supplements Figure 2(a) concerning thermocouple locations.

4 Model A installation photograph appears in Figure 3(a). Model A
was tested with and without the aft attach ring. The ring may be seen
in the figure. Model A was also tested with and without a boundary layer
trip of number 35 grit located on the nose of the SRB.

Testing the angle-of-attack range of 0° to 40° for Model A was ac-
complished by rotating the sting from a = 0° to 15° during testing, shut-
ting down the tunnel, changing the sting adapter to set a 30° bias on the
sting position, and then testing from a = 30° to 40°. A siwmilar procedure
was used on Models B and C.

Model B, blade mounted from the model top center, was designed to be
tested from a = 60° to 120°. Inoperative thermocouples are circled on
Figure 2(b) and in Table II {4, 52, 59, and 79). Numbers 71 and 72, al-
though wired in reverse, were operative. Model B installation photographs

appear in Figures 3(b) and 3{c). Figure 3(c) shows Model B with three



CONFIGURATIONS INVESTIGATED (Concluded)

protuberances installed. During the first tunnel warmup run, the
ward protuberances blew off the model due to adhesive failure.

The aft protuberance simulates the stage separation motors.
protuberance was on Model B for runs 34 through 41.

Model C, sting mounted thru the model nose, was designed to
from a = 140° to i80°. Two pairs of reversed thermocouples were
covered; 17 with 18 and 109 with 98. These are marked on Figure
in Table IIl. Model C is shown installed in the test section in

3(d).

wo for-

This

be tested
dis-
2(c) and

Figure

Table IV summarizes the tests by collating the configuration tested

with the specific tunnel run number. It also gives the other salient

test parameters.

The models are of thin skin design. Taole V lists the physical con-

stants for the model material which was 17-4 PH H900 stainless steel.



TEST FACILITY DESCRIPTION

The Langley Resesrch Center Unitary Plan Wind Tunnel is an air-medium
continuous-flow facility consisting of two test sections. Asymmetrica)
sliding-block type throats control Mach number, and models c-n be supported
from stings mounted to the side-wall strut-systems. Each test section is
4 feet by 4 feet. Section Number ) operates at M = 1.47 to M = 2.86 and
Section Number 2 operates at M = 2.29 to M = 4.63.

Reynolds numbers and tunnel pressures are variable, vith limitations
prescribed by tunnel capabilities and model load designs. Normal opera-

ting total temperature is 150°F.



DATA REDUCTION

The basic heat balance equation is

9aero = 9stored ¥ Yosses
when neglecting losses, the equation can be written

dT,

h(Tg - T,) = Wbc T

and by rearranging

Te [t 1. gt - [t de=we[ Wt g7
ToJo ° fo W h fTw’o W

where To/T, is experimentally determined. Thus

wC (Tw,t - Tw,o)

or when considering the losses due to conduction

t
9, - - 2
Wt Tw 0) kb g v Tw

R P o
Too 0
where
82T, 82T,
2
T = g T g
ard
T - -
62T, J n+i ( e,l\_n” [Tn K_e,l n
In” (Te")n - [T"" '(lﬂn-l] 2 _
Xn = Xp-1 Xn+1 = Xpa1



DATA REDUCTION (Continued)

and
62Ty ={Tnﬂ - ﬁje,l )n+1 “ [Tn '_(Te,l)n]
8Y2 Ynsl - Yo |
_In- (Te”)n i {r"“ § (T_e;‘)n-lJ} 2
Yo - Yn1 4 Y41 = Vi
Symbols
W = skin weight (1b/ft3)
w = Wxb (1b/ft?)
b = skin thickness (ft)
c = specific heat of skin material, BTU/1b°R
k = heat conductivity of skin BTU/ft-sec-°R
h = heat transfer coefficient BTU/ft?
q = aerodynamic heat input
Te,1 ° equilibrium temperature measured prior to
heat bump, °R
T, = stagnation temperature, °R
Ty = model wall temperature, °R
X,Y = thermocouple coordinates
Subscripts
0 = time zero unless defined otherwise
t = time greater than zero
n = pertaining to thermocouple location

10



DATA REDUCTION (Continued)

EQUATION FOR COMPUTING REFERENCE STAGNATION POINT HEATING RATE
The stagnation point heating rate on a sphere can be determined from

the following equation from Reference 1.

= 0.94 (o) 5[&2_22_2 0-4 (ug - H,,,){(l)"-5 [ZRTO (1
r

p_ \]0-25
] Pt—z)] (2-1)

For the range of stagnation temperature and wall temperature of the pres-
ent tests

Ho - Hy = Cp (Tg - Ty) (2-2)
and by definition

9o

Nep. = (2-3)

Tw)

' Substituting Eqs. 2-2 and 2-3 into Eq. 2-1 and rearranging results in

0.5 0.5 0.5
_1.118 (uo) 1 Pt.,2 0.5
Nsto = o V., (k7o) 02 (‘) o) (Pra) (2-4)

Atso by definition

ho
NSto = o_m—V:C—p (2-5)
therefore
0.5 ,,,0.5 ,p, ,\0.5
ho = 1.118 Cp M(T_”S_ (l) “t,2 (pt’])O.S (2-6)
(RTo) r P,

11



DATA REDUCTION (Concluded)

where:

cp = specific heat of air at constant pressure

ho = heat transfer coefficient based on free-stream conditions
NSt, = Stanton number based on free-stream conditions

P =  free-stream density

V. = free-stream velocity

TP = viscosity based on stagnation temperature

To = stagnation temperature

R = gas constant

r = nose radius = 0.130 feet

Pi,2 = stagnation pressure behind normal shock

P¢,1 = free-stream stagnation pressure

The data presented herein are in ratio form H/HREF where HREF is the
calculated stagnation heat transfer coefficient on a 0.013 ft. sphere

(1 ft. sphere at .013 model scale).

12



DATA PRESENTATION

Schlieren photographs of all three models along with an identifica-
tion of test conditions are contained in Appendix A. The Schlieren photo-
graphs were taken after the heat transfer tests were completed. Many of
the photographs are of repeated test conditions at two model translated
locations. This was done to view the flow obscured by the vertical bars
on the wind-tunnel window. For example, compare the photograph for point
68 to photograph for point 69. Both are of the same configuration, Rey-
nolds number, angle of attack, and stagnation pressure; only the sting has
been translated upstream for point 69.

Tabulated data from the tests are presented in Appendix B.

13
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Station
Number

WV OOONSNNSNSNNSNSNNSNOACUUERELEDTDWWWWWWWWWNRNNNN -

10
10
10
10
10

Note:

Table 1.

Thermocouple

Number

&

THERMOCOUPLE LOCATION FOR MODEL A

X
(inches)

0.600
0.600
0.600
1.120
1.120
1.120
1.120
1,120
2.200
2,200
2.200
2.200
2.200
2,200
2.200
2.200
2.200
2,700
2.700
2,700
2.700
2,700
2.950
2.950
4.050
4.050
4,300
4.300
4.30C
4,300
4,300
4.300
4.300
4.300
4.300
4,550
4.550
7.550
7.550
7.800
7.800
7.800
7.800
7.800

Model Drawing No. 80M51354
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X/L

0.0265
0.0265
0.0265
0.0495
0.0495
0.0495
0.0495
0.0495
0.0972
0.0972
0.0972
0.0972
0.0972
0.0972
0.0972
0.0972
0.0972
0.1193
0.1193
0.1193
0.1193
0.1193
0.1303
0.1303
Lv.1789
0.1789
0.1900
0.1900
0.1900
0.1900
0.1900
0.1900
0.1900
0.1900
0.1900
0.2010
0.2010
0.333%
0.3336
0.3446
0.3446
0.3446
0.3446
0.3446



Table I.  THERMOCOUPLE LOCATION FOR MODEL A (Contfinued)

Station Thermocouple X ]

Number Number (inches) x/L (deg)
11 45 8.050 0.3557 0
11 46 8.050 0.3557 180.0
12 'y 9.520 0.4206 0
12 48 9.520 0.4206 180.0
13 49 9.770 0.4317 0
13 50 9.770 0.4317 22.5
13 51 9.770 0.4317 45.0
13 52 9.770 0.4317 67.5
13 53 9.770 0.4317 90.0
13 S4 9.770 0.4317 112.5
13 55 9.770 0.4317 135.0
13 56 9.770 0.4317 157.5
13 57 9.770 0.4317 180.0
14 58 10.020 0.4427 0
14 59 10.020 0.4427 180.0
15 60 12.000 0.5302 0
15 61 12.000 0.5302 180.0
16 62 12,250 0.5412 0
16 63 12,250 0.5412 22.5
16 64 12.250 0,5412 45.0
16 65 12,250 0.5412 67.5
16 66 12,250 0.5412 90.0
16 67 12.250 0.5412 112.5
16 68 12.250 0.5412 135.0
16 69 12,250 0,5412 157.5
16 70 12.250 0.5412 180.0
17 71 12.500 0.5523 0
17 72 12,500 0.5523 180.0
18 73 16.400 0.7246 0
18 74 16,400 0.7246 180.0
19 75 16.650 0.7357 0
19 76 16.650 0.7357 180.0
20 77 16.900 0.7467 0
20 78 16.900 0.7467 45.0
20 ) 16 ..900 0.7467 90.0
20 80 16.900 0.7467 135.0
20 81 16.900 0.7467 180.0
21 82 17.350 0.7666 0
21 83 17.350 0.7666 45.0
21 84 17.350 0.7666 90.0
21 85 17.350 0.7666 135.0
21 86 17.350 0.7666 180.9
22 87 17.600 0.7776 0
22 88 17.600 0.7776 180.0

16



Table

Station

Numbex Number

23
23
24
24
25
25
26
26
27
27
27
27
27
28
28
29
29
29
29
29
30
30
30
30
30
30
30
30
30

I.

Thermocouple

89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
1lv
111
112
113
114
115
116
117

X
(icches)

19.250
19,250
19.500
19.500
19.750
19.750
20,000
20.000
20.250
20.250
20.250
20.250
20.250
20.500
20.500
21.000
21.000
21.000
21,000
21.000
21.500
21.500
21.500
21.500
21,500
21.500
21.%0
21.500
21.500

17

THERMOCOUPLE LOCATION FOR MODEL A (Concluded)

X/L

0.8505
0.8505
0.8616
0.8616
0.8726
0.8726
0.8837
0.8837
0.8947
1),8947
0.8947
0.8947
0.8947
0.9058
0.9058
0.9278
0.9278
0.9278
0.9278
0.9278
0.9499
0.9499
0.9499
0.9499
0.9499
0.9499
0.9499
0.9499
0.9499

0
{deg)

0
180.0
0
180.0
0
180.0
0
180.0
0
45.0
90.0
135.0
180.0

180.0

45.0
90.0
135.0
180.0

22.5
45.0
67.5
90,0
112.5
135.0
157.5
180,0



Table II. THERMOCOUPLE LOCATION FOR MOOEL B

Station Thermocouple X
Number Numbery (inches)
1 1 0.600
1 2 0.600
1 3 0.600
2 ® 1.120
2 5 1.120
2 6 1.120
2 7 1.120
2 8 1.120
3 9 2.200
3 10 2,200
3 11 2.200
3 12 2,200
3 13 2.200
3 14 2.200
k) 15 2,200
3 16 2.200
3 17 2,200
4 18 2.700
4 19 2.700
4 20 2.700
4 21 2.700
4 22 2.700
5 23 2.950
5 24 2.950
6 25 4,050
6 26 4,050
7 27 4.300
1 28 4.300
7 29 4,300
7 30 4.300
? 31 4,300
7 32 4,300
7 33 4,300
7 34 4,300
7 35 4.300
8 36 4.550
8 37 4.550
9 38 7.550
9 39 7.550

Note: Model Drawing No. 80M51355
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X/L

0.0265
0.0265
0.0265
0.0495
0.0495
0.0495
€.0495
0.0495
0.0972
0.0972
0.0972
0.0972
0.0972
0.0972
0.0972
0.0972
0.0972
0.1193
0.1193
0.1193
0.1193
0.1193
0.1303
0.1303
0.1789
0.1789
0.1900
0.1900
0.1900
0.1900
0.1900
0.1900
0.1900
0,1900
0.1900
0.2010
0.2010
0.3336
0.3336
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112.5
135.0
157.5
180.0

45.0
90.0
135.0
180.0

180.0
180.0

22.5
45.0
67.5
90.0
112.5
135.0
157.5
180.0

180.0

180.0



Table II.

Station

Numbey

10
10
10
10
10
10
10
10
10
11
11
12
12
13
13
13
13
13
13
13
13
13
14
14
15
15
16
16
16
16
16
17
17
17
17
17
18
18
19
19
20
20
21
21
22
22
23
23
23
23

Thermocouple
Number

40
41
42
43
44
45
46
47
48
49
50
51

53
54
55
56
57
ég
60
61
62
63
64
65
66
67
68
69
70
72
71
73
74
75
76
77
18

80
61
82
83
84
85
86
87
88
89

X
Sggches2

7.800
7.800
7.800
7.800
7.800
7.800
7.800
7.800
7.800
8.050
8.050
8.300
8.300
16.150
16.150
16.150
16.150
16.150
16,150
16.150
16.150
16.150
16,400
16 ..400
16.650
16.650
16,900
16.900
16.900
16.900
16,900
17.350
17.350
17.350
17,350
17.350
17.600
17.600
19.250
19.250
19.500
19.500
19.750
19.750
20.000
20.000
20,250
20.250
20.250
20.250

19

X/L

0.3446
0.3446
0.3446
0.3446
0.3446
0.3446
0.3446
0.3446
0.3446
0.3557
0.3557
0.3667
0.3667
0.7136
0.7136
0.7136
0.7136
0.7136
0.7136
0.7136
0.7136
0.7136
0.7246
0.7246
0.7357
0.7357
0.7467
0.7467
0.7467
0.7467
0.7467
0.7666
0.7666
0.7666
0.7666
0.7666
0.7776
0.777¢
0.8505
0.8505
0.8616
0.8616
0.8726
0.8726
0.8837
0.8837
0.8947
0.8947
0.8947
0.8947

THERMOCOUPLE LOCATION FOR MODEL B (Continued)

]

{deg)

0
22.5
45.0
67.5
90.0

112.5
135.0
157.5
180.0

180.0
180.0

22.5
45.0
67.5
90.0
112.5
135.0
157.5
180.0

180.0
180.,0
45.0
90.0
135.0
180.,0
45.0
90.0
135.0
180.0
180.0
180.0
180.0
180.0
180.0
45.0

90.0
135.0



Table I1.
Station Thermocouple
Numberx Number

23 90
24 91
24 92
25 93
25 9%
25 95
25 96
25 97
26 98
26 99
27 100
27 101
27 102
27 103
217 104
27 105
27 106
27 107
27 108
28 109
28 110
28 111
28 112
28 113
29 114
29 115
29 116
29 117
29 118

X

s;nchesz

20.250
20.500
20,500
21.000
21.000
21.000
21.000
21.000
21.250
21.250
21.500
21.500
21,500
21.500
21.500
21.500
21.500
21.500
21.500
21.99%
21.99%
21.99%
21,994
21.994
22,200
22.200
22,200
22.200
22.200

20

THERMOCOUPLE LOCATION FOR MODEL B (Concluded)

X/L

0.8947
0.9058
0.9058
0.9278
0.9278
0.9278
0.9278
0.9278
0.9389
0.9389
0.9499
0.9499
0.9499
0.9499
0.9499
0.9499
0.9499
0.9499
0.9499
0.9718
0.9718
0.2718
0.9718
0.9713
0.9809
0.9809
0.9809
0.9809
0.9809



Table III. THERMOCOUPLE LOCATION FOR MODEL C

Station Thermocouple X ]
Number Numbe r (inches) X/L (deg)
1 1 2,761 0.1220 0
1 2 2.761 0.1220 180.0
2 3 3.012 0.1331 0
2 4 3.012 0.1331 45.0
2 5 3.012 0.1331 90.0
2 6 3.012 0.1331 135.0
2 7 3.012 0.1331 180.0
3 8 3.262 0.1441 0
K 9 3.262 0.1441 180.0
4 10 4,062 0.1795 0
4 11 4,062 0.1795 180.0
5 12 4,312 0.1905 0
5 13 «.312 0.1905 45.0
5 14 4.312 0.1905 90.0
5 15 4,312 0.1905 135.0
5 16 4.312 0.1905 180.0
6 18 4,562 0.2016 0
6 17 4.562 0.2016 180.0
7 19 7.462 0.3297 0
7 20 7.462 0.3297 180.0
8 21 7.712 0.3407 0
8 22 7.712 0.3407 45.0
8 23 7.712 0.3407 90.0
8 24 7.712 0.3407 135.0
8 25 7.712 0.3407 180.0
9 26 7.962 0.3518 0
9 27 7.962 0.3518 180.0
10 28 9.512 0.4203 0
10 29 9.512 0.4203 180.0
11 30 9,762 0.4203 0
11 31 9.762 0,4203 45.0
11 32 9.762 0.4203 90.0
11 i3 9.762 0.4203 135.0
11 34 9.762 0.4203 180.0
12 35 10.012 0.4424 0
12 36 10.012 0.4424 180.0
13 37 12.002 0.5303 0
13 38 12.002 0.5303 180.0
14 39 12,252 0.5413 0
14 40 12.252 0.5413 22.5
14 41 12.252 0.5413 45.0

Note: Model Drawing No, BOM51356
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Table III. THERMOCOUPLE LOCATION FOR MODEL C (Continued)

Station Thennocouple X U

Number Number (inches) X/L (deg)
14 42 12.252 0.5413 7.5
14 43 12.252 0.5413 90.0
14 44 12,252 0.5413 12,5
14 45 12.252 0.5413 135.0
14 46 12.252 0.5413 157.5
14 47 12.252 0.5412 130.0
15 48 12.502 0.5524 0
15 49 12,502 0.5524 (50,0
16 50 16.412 0.7251 0
16 51 16.412 0.7251 2205
16 52 16.412 0.7251 450
16 53 16.412 0.7251 075
16 54 16.412 0.7251 90,0
16 55 16.412 0.7251 112.5
16 56 16.412 0.7251 135.0
16 57 16.412 0.7251 157.5
16 58 16.412 0.7251 180,0
17 59 16.662 0.7362 0
17 60 16.662 0.7362 180.0
18 61 16.912 0.7472 0
18 62 16.912 0.7472 45.0
18 63 16.912 0.7472 90.0
18 64 16.912 0.7472 135.0
18 65 16,912 0.7472 180.0
19 66 17.352 0.7667 0
19 67 17,352 0.7667 45.0
19 68 17.352 0.7667 90.0
19 69 17.352 0.7667 135.0
19 70 17.352 0.7v67 180.0
20 71 17.602 0.7777 0
20 72 17.602 0.7777 180.0
21 73 19.252 0.8506 0
21 74 19.2%52 0.85% 180.0
22 75 19.502 0.8617 0
22 76 19.502 0.8617 180.0
23 77 19.752 0.8727 0
23 78 19.752 8727 180.0
24 79 20.002 L.8838 0
24 80 20.002 0.£838 180.0
25 81 20.252 0.8948 0
25 82 20,252 C.8948 22.5
25 83 20.252 0.8948 45.0
25 84 20,252 0.8948 67.5
25 85 20,252 0.8948 90.0
25 36 20.252 0.8948 112.5
25 87 20,252 0.8948 135,0
25 88 20,252 0.8948 157.5
25 89 20.252 0.8948 180.0
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Table III.

Station
Numter

26
26
27
27
27
27
217
28
28
29
29
29
29
29
29
29
29
29
30
30
30
30
30
31
31
3.

31
31
31
31
31
31

Tt 2rmocouple
Number

90
91
92
93
94
95
96
97
109
99
100
101
102
103
104
105
106
107
108
98
110
111
112
113
114
115
116
117
118
119
120
121

X

Sinchesz

20,502
20,502
20,972
20,972
20.972
20,972
20,972
21,222
21.222
21,472
21.472
21,472
21,472
21.472
21.472
21.472
21,472
21,472
22.012
22.012
22,012
22.012
22,012
22,202
22.202
22,202
22.202
22,202
22,202
22.202
22,202
22,202
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THERMOCOU'PLE LOCATION FOR MODEL C (Concluded)

XL

0.9058
0.9058
0.9266
0.9266
0.9266
0.9266
0.9266
0.9377
0.4377
0,9487
0.9487
0.9487
0.9487
0.9487
0.9487
0.9487
0.9487
0.9487
0.9726
0.9726
0.9726
0.9726
0.9726
0.9810
0.9810
0.9810
0.9810
0.9810
0.9810
0.9810
0.9810
0.9810



R
$31NQ3INDS
g wo ©
AQN 12} 4V A0l (1) ¥vAQI SIN3IDIF430D
Aﬂi\—-<<<<—44duddq-id-d-q-ﬁq«n*nddqqqd—--4‘—44111144-1—-4-4—d<-<~“ﬁm.~<wﬁ-s*1\n.rm.
st 9 19 SS 6t X3 (e 1€ 52 61 €1 h ]
q — e e 4 RER—
ﬁl'lil‘ ’Lwr‘
| . ]
- i
[ + '
E -
L @ . %
3 ¢ ——- - —
7 |
I - L -4 -
2
[+ 4
-
t
B2 IR EK IRESE /" T T
Y v 4 71 5 * KN NTESVALI YT R,
e -4 - —— +
! 1 -SN L1 _ 0 " z
Aol se] T | BN T Teve+rdiat/ee auslc _ |
! gl L7/ 7 selolee d1dL/00 GAS[TOOWHY
8 T ok | GS SEEIES [o) N f13A0 W] _J\Zx d{w Ma4 L N20)
I - .mnr TETTVTEYSTTITE oTED NOILVHNOI4NOD L35 vivO
52767717 T 3iva ANYHANS NOILY 11100 ¥3GWNN NNA/L3S V1vd (JZ/Hs) ST1T I%3A: 1531

"AI 378vl

24



1
et ———————ee

e —

SAN3DI43I30D

S$S3NNA3IHIS

g

Ho R

AQN  (2) ¥MYAQI () HYAQH
‘—1111-‘ A -quddﬂddduqqq4-—<qqd1—-1<<ﬂ—-<-14—~4<qdqﬁiq*i-i\i i*dﬁ*iqﬂﬂqndj
9 S¢ 9 19 13 (33 €y Le 13 114 61 €t ¢t 1
* et -
-
"]
.4
(]
b © S _ T
s
)
M \)?*‘1 Y S tl%!‘\JY!yAélll'( i S
o]
o
n
W
T
P A
1 FERLYAREX) 1 S€ i A &
[ N”“ Qm- *ﬂ*ﬂ mJ} MW\N ) m~m i Uy [ N B
TS| eS| LA 2RV S5 T s/10le 1dL/ 900 GYC [ 200WHY
oz/ n = uwx .E%zL UM 1w NOILYHNOIINOD mwuu_mu W»z«uoo.

YH Y

‘ON

w:J<>\wmm»m:<m<a— ‘aMOS

pL/@//11 - 31va

ANVIWNS NOILY 0D ¥38WNN NN/ L3S YLva

(F3ZIHS) S L4 2 43l

nvwzcrucouv

"Al 378vL

25



— $37INCINS
g 4o ©
AQMH (2) By Al L) ywAQ SLN3DI4430D
g *‘d(dﬁ#ﬂ41‘141-*1dﬂ1~1<4q1<1<<~<¢1d4d114-—\ldd4<1141<114114414‘141*411,
#an 3 19 [1) 6v (34 LE (X3 L4 [-1} €1 ' [}
I
4 L.
i i SR ]
]
- : -
T -t
!
m ) -
3 — R S - +
o |
4 \
z b - e — - -+ - - P e - -
: -+
W w 4
R N SN O -
- - LI‘LYI
o los ! Sl 9€ | LE 3 s¢e|lOLe . Q10YHY
| vel /€ be| 8& 3 Saltel dTdL/9m GIS| baovH A
i AR A LA AN NP 23Q0W rZ ICA Y . \ ¥31311N30H
HHd I .mw'wua.:.zmmu»uz(x( R NOILVMNDIINGD 135 VAV
F27 07T - 31va AYVYWANS NOILYTI0D ¥3BWNAN NNA/ L3S Vivd (AZTIHS) S11T 1mMdh: 1831

(papn|2u0)) Al 378VL

26




TABLE V. MATERIJA! PROPERTIES OF THIN SKIN MODELS

Material --------- Stee} 17-4 PH H 900
Thermal Conductivity, k = 9.8 Btu/hr/sq. ft./ft./F (212 F)
Specific Heat, C = 0.11 Btu/1b/F (32-212 F)

Specific Weight 0.281 1b/cu. in.

* Skin Thickness, b 0.030 in.

* Note: The exact skin thickness at each thermocouple locaticn
was measured. e average skin thickness is 0.030 inch,
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H/HREF

RATIQ OF LOCAL TO STAGNATION HFAT TRANSFER COEFFICIENT.
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H/HREF

RATIO OF LOCAL TO STAGNATION HEAT TRANSFER COEFFICIENT,
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H/HREF

RATIO OF LOCAL TO STAGNATION HEAT TRANSFER COEFFICIENT,
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H/HREF
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H/HREF

RATIO OF LOCAL TO STAGNATION HEAT TRANSFER COEFFICIENT.
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H/HREF

RATIC OF LOCAL TO STAGNATION HEAT TRANSFER COEFFICIENT.
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LARC UPWT 1115 (SH-12F), SRB WG/BL TRIP AND RING(RHA002)
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H/HREF

“O STAGNATION HEAT TRANSFER COcFFICIENT.
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H/HREF

RATIO OF LOCAL TO STAGNATION HEAT TRANSFER COEFFICIENT.

LARC UPWT 1115 (SH-12F), SRB WO/BL TRIP AND RING(RHAQO2)
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H/HREF

RATIO OF LOCAL TO STAGNATION HEAT TRANSFER COEFFICIENT.
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H/HREF

RATIO OF LOCAL TO STAGNATION HEAT TRANSFER COEFFICIENT.
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H/HREF

RATIC OF LOCAL TO STAGNATION HEAT TRANSFER COEFFICIENT,
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LARC UPWT 1115 (SH-12F), SRB WITH B.L. TRIP (RHAOC1)
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RATIO OF LOCAL TO STAGNATION HEAT TRANSFER COEFFICIENT. H/HREF

LARC UPWT 1115 (SH-12F). SRB WITH B.L. TRIP (RHAQO1!)
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H/HREF
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LARC UPWT 1115 (3H-12F), SRB WITH B.L. TRIP (RHAQO1)
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H/HREF

TRANSFER COEFFICIENT,

RATIO OF LOCAL TO STAGNATION HEA:
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RATIO OF LOCAL TO STAGNATION HEAT TRANSFER COEFFICIENT., H/HREF
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RATIO OF LOCAL TO STAGNATION HEAT TRANSFER COEFFICIENT. H/HREF
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RATIO OF LOCAL TO STAGNATION HEAT TRANSFER COEFFICIENT. H/HREF
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H/HREF

RATIO OF LOCAL TO STAGNATION HEAT TRANSFER COEFF ICIENT,
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H/HREF

RATIO OF LOCAL TO STAGNATION HE/T TRANSFER COEFFICIENT.

LARC UPWT 1115 (SH-12F), SRB WITHOUT B. L. TRIP (RHAOOS)

XL MACH ALPHA PARAMETRIC VALLES
.CS0 3.700 30.000 BETA 000 RN/ 3.500
087 MOODEL 1.000
119
.190
345

.
l .Ooﬁ L naias AAAAS RAAAS LAAAS RAAEI RAARI AAR2S 02 a0) a000d RALAS AAAMA MAARS \AAAS WAA! MM AAAAS iA4A AALDD WAAAS MASE RAAM WAAM WAAA RAAMS hiddd hidid hikhd Mhidd bbb Liddd widdd CAAL"
-

- -

) |7[>ODO§

H5

d
.100} B

) &

=
Vv
LA ALLE

.010k

1

-
b

001 2 22alaaaslay, paaadaaadfeg aeaglaasaliopaalas sanaldasaatiaaalsaaadaaadaaaalasasteaaal szl o ool iagatatagdaaaadaapadiaaaldaaasloasalasdediadslosdddididddissddisdbtiodsbiid
’ 0 20 40 0

60 80 100 120
RADIAL POSITION. THETA., DEGREES

FIGURE 10 H/HREF RADIALLY AT VARIQUS X/L STATIONS(W/O BNORY LAYER TRIP.RN/L=3.3)
PAGE 86

TEUBETITR W




H/HREF
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H/HREF

RATIO OF LOCAL TO STAGNATION HEAT TRANSFER COEFFICIENT,
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H/HREF

RATIO OF LOCAL TO STAGNATION HEAT TRANSFER COEFFICIENT,
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RATIO OF LOCAL TO STAGNATION HEAT TRANSFER COEFFICIENT. H/HREF
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LARC UPWT 1115 (SH-12F), SRB WITHOUT B. L. TRIP (RHAQO7)
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LARC UPWT 1115 (SH-12F), SRB WITHOUT B. L. TRIP (RHAQO7)
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H/HREF
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H/HREF

RATIO CF LOCAL TO STAGNATION HEAT TRANSFER COEFFICIENT.
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RATIO OF LOCAL TO STAGNATION HEAT TRANSFER COEFFICIENT. H/HREF
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H/HREF

RATIO OF LOCAL TO STAGNATION HEAT TRANSFER COEFFICIENT,

LARC UPWT 1115 (SH-12F), SRB WITHOUT 8. L. TRIP (RHAOQ7)

X7t MACH ALPHA PARAMETRIC VALLES
714 3.700 90.0C0 BETA .000 RN/L 3.500
.747 MODEL 2.000

767
.895

o ot A4 444 A A A A A i
;

-

97>ODO§

t

A8 md

2413541423

.100}

AAAD

.010F

F e
3
4
4 3
b -
! 3
! 3
L o
F 5 3
3
001 [asadians o anissse ....lu.- TN FOTUS ROV FUUYE FUUTE FUVVLITPYY JUTYR PYTYY PYVTY FYYUUTTURT TTVY FRTYY FUUTY PUTTY POTNY ...:1
.

2J 40 60 80 100 120 140 160 180
RADIAL POSITION. THETA. DEGREES

FIGURE 10 H/HREF RADIALLY AT VARIOUS X/L STATIONS(W/O BNORY LAYER TRIP,PN/L=3.3)
PAGE 97

- i v o R e £ L et e e S e i R b e o e A S N N S N



H/HREF

RATIO OF LOCAL TO STAGNATION HEAT TRANSFER COEFFICIENT,

LARC UPWT 1115 (SH-12F). SRB WITHOUT B. L. TRIP (RHAOO07)
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H/HREF
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H/HREF

RATIO OF LOCAL TO STAGNATION HEAT TRANSFER COEFFICIENT,
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RATIO OF LOCAL TO STAGNATION HEAT TRANSFER COEFFICIENT,
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H/HREF
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H/HREF
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H/HREF

RATIO OF LOCAL TO STAGNATION HEAT TRANSFER COEFFICIENT,
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H/HREF

RATIO OF LOCAL TO STAGNATION HEAT TRANSFER COEFFICIENT,
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H/HREF

RATIO OF LOCAL T0 STAGNATION HEAT TRANSFER COEFFICIENT.
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RATIO OF LOCAL TO STAGNATION HEAT TRANSFER COEFFICIENT,
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H/HREF

RATIO CF LOCAL TO STAGNATION HEAT TRANSFER COEFFICIENT,
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RATIO OF LOCAL TO STAGNATION HEAT TRANSFER COEFFICIENT,

LARC UPWT 1115 (SH-12F), SRB WO/BL TRIP AND RING(RHAQO2)
PARAMETRIC VALLES

(77D<>DO§

MACH ALPHA
x,‘:OSO 3.700 40.000 BETA ,000 RN/L 3.500
.07 MODEL 1.000
119
,190
7S
1.00 e e Aad AAbdd kA LA RAAAd A Al Kkd LAdAd Lkt AAARIALY (420 GAALJ WARAD MAAAD MAAAS M Liddd 1ol WA
o
g
= 9
B z
. dg . ]
.100F .
=2 (} []
B- 3
3 d E
7
a B
3
b a 3]
: N 3
LOI10E
F
]
.001 Laaglaagalaaaa)aaiataaalanaatingy eIy 3 Y e

0 20 40 60 80 100 120 140 160 180
RADIAL POSITION. THETA. DEGREES

FIGURE 11 H/HREF RADIALLY AT VARIOUS X/L STATIONS(W/O BNDRY LAYER TRIP AND RING)
PAGE 124



H/7HREF

RATIO OF LOC’L TO STAGNATION HEAT TRANSFER COEFFICIENT,.

(o'
LARC UPWT 1115 (SH-12F), SRB wO/BL TRIP AND RING(RHAQ02)
PARAMETRIC VALLES
"(5”. X/l:s‘| H;O;w &P:“m BETA 000 RN/ 3.500
O 747 MODEL 1,000
O .767
A .895
[\ 829
D l .00 v ! TETTV I IY TRTTTTY -
1.0 1
A
[
| é 5
! 1
.100}
P
B
. g o
o o)
.01
]
[ }
.001 A aaaahasaslaaagl, saaalansalosanliasnatoasaalaaanlassatosnntoan Jasaalanaalaaaalisaaslosaslanss aaslassalasanlasaslonaalaasalosaalossatasartasaslasasloaralassalessalanss ...3‘
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FIGURE 11 H/HREF RADIALLY AT VARIOUS X/L STATIONS(W/Q BNDRY LAYER TRIP AND RING)
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H/HREF

RATIO OF LOCAL TO STAGNATION HEAT TRANSFER COEFFICIENT,

LARC UPWT 1115 (SH-12F)., SRB w0/BL TRIP AND RING (RHAOO3)
PARAMETRIC VALUES

YMBOL xX/L MACH ALPHA
(@) .050 3.700 30.000 BETA .000 RN/ 3.500
0 097 MODE L 1.000
< 119
N .1%0
N .35
D | , QO e ST =g
3 r :
[ i .
3 ]

4}{3-*@
N
@

.100}

T

.
S 4
o lalabeleds

alisss

>0
874

00—

010

—_—

patastsad a ) alaagal s

:
;

F PP VR (VP TP POV PP TV .l..,.
. b + u

20 40 60 80 100 120 140 160 180
RADI._ POSITION. THETA. DEGREES

FIGURE 11 H/HREF RADIALLY AT VARIOUS X/L STATIONS(W/O BNDRY LAYER T='P ANO RING)
PAGE 126



1

LARC UPWT 1115 (SH-12F), SRB WO/BL TRIP AND RING(RHAQO3)

SYMBOL. XL MACH ALPHA PARAMETH,C VALUES
.54) 3.700  30.000 BETA 000  RN/L 3.500

747 MODEL 1,000
.767

Dybo00

w 895
@ .928
z . I—————————— b
o Y
——

.100k

1%

=d

.o10}

.0010::“. Addddidds u.éau FIPRINTAVE “26“ AddALAAdL “.6. Addaliddadisssdaiad ..nh;;‘.lnn nn!nn addatasaalaasslasadilasialiasadasaatiialaansdasaslosasdinadlisisliidil AL
0 80 100 120 140 160 18
RADIAL POSITION, THETA, DEGREES °

FIGURE 11 H/HREF RADIALLY AT VARIOUS X/L STATIONS(W/Q BNORY LAYER TRIP AND RING)
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APPENDIX A
SCHLIEREN PHOTOGRAPHS
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APPENDIX B
TABULATED DATA

Tabu.at.ons of plotted data are avaiiable on request
from Dara ‘*anagement Servica2s



s -7

0
0

o3
e

DATE C8 AN 78 TABWLATED DATA - SMIEF

LARC UPHT 1115 (SH=12F), SRO WITH B.L. TRIP

REFERENCE DATA
SREF « 15036.6000 SO.IN. XMRP = .0000 INCHES
LREF =  142.0000 INCHES YMRP o .0000 INCHES
BREF =  142.0000 INCHES Z.RP = .0000 INCHES
SCALE = .0130
ALPHA (| 1) = .000 MACH ( 1) » 3.700 RN/L » 3477 WREF o

SECTION ( 1)SR8 {AFT STING NT)

X .026% .0wes 0972

THETA

. 000 1782 .2981

22.9500 2119

5,000 A6 2537

67.500 2801

90.000 1579 .1689 .2%69
112.500 .2830
13%.000 . 1787 210%
157.59% 20
160.000 AT
718 Su1g 5523 .76

THETA

.000 AT8 0793 .095)

22.500 .0798

49,000 078

67.900 .07

90.000 0781

192.500 LO75%

135.000 079

197.500 .09

160.000 .0739 792 .0900
AMPHA L ) o 8.000 At

SCCTION ( 1ISRB (AFY STING NT)

L A 0265 .0v93 .09®
nETA

.000 070 .M
22.500 838
%5.000 L1110 L1588
67.500 I3
90.000 1621 .1008 .2e08
112.500 e82t
13%.000 29 268
157.500 J3es2

DEPENDENT VARIABLE W/HREF

L1193 .1303  .1789 .1800 .2010 .3338
.093% .03w3 .03%6 .0377 .0373 .07
.0381
.0981 .038%
L0391
0929 -.8000
L0394
1038 .0399
.0382
L1009 .0339 .0355 .035+ .03%9 .0731
L7357 767,786  .77°8 .93505  .6616
.1370 .1318 .065!1 .1008 .0729 .0660
J18%  .0%38
.0837?
1297 .0831
L1200 .13 .060) .09k .0808 .0cee
i) e 3.700 AN/L = 3.308 REF
DEPENDENT VARIABLE W/MREF
L1193 1303 .1788  .1900 .2010 .3338
.0887 .0207 .0210 .02 .0215 .0wW2
L0177
.0809 M .0178
.02
0021 -.9000
.0583
A332 0013
.0979

(RMAQOY)

PARAMETRIC OATA

BETA .000  RN/L
MODEL 1.000
057 PO « 7029.900
LG L3857 w208 %317
075 0729 .0763
.0787
.0u9s .0782
0758
0735 .08
0772
0729 .0780
.0671
.07% .0708 .0707 .0738
0786 .8837 .O0M? .90%8
o8
.0703
0801
.0813 .068% .0579 .07¢%
087 PO © 7910.900
s (3387 N208 4317
0808  .Ow0B8 .0308
.0v09
.026% .0u20
037
.0570 K]
072
0922 .0953
.6908

PACE '

(OB ANTS )

. 3.500
10 * 713.000
g7 8302
076  ,0733
0761 .0703
L0070 909
1683 10w
1753
A0 L1705
A3
1668 AN
1839
L1831 LI
.1802
1573 .1629
T° *  T8%.000
L2 9302
0817 .0800



DATE 08 N 73

MPHA | @) »

8.000 MACH (¢

SECTION ¢ )ISRE (AFT STING MT)

X/

THETA
180.000

xX/4

™ETA

. 000
22.900
%$5.000
67.%500
90.000
112.500
135,000
157.%00
180.000

APHA ( 31 »

Swe

.0653
052w
.0u03
.0389
.0ue?
072v
O3
.1095
1120

.0ues

0972

15.000 MACH ¢

SECTION ( 11SAO (AFT STING MT)

X/L

THETA
.000
22.500
4%5.000
67.%00
90.000
112.500
135.000
157.500
180.000

X/L

THETA
.000
22.500
3,000
67.500
90.000
112.900
133.000
157.%00
180.000

.02

Sut2

. 16807
.1699

095

SIS

. 1802
2458
.3381
.3383
%706

728

LARC UPWT 1118 (SH-12F), SAB WITH B.L. TRIP

TABULATED DATA -~ SHIEF

3.700

DEPENDENT VARIABLE H/MREF

DEPENDENT VARIABLE MN/HREF

L1183 1303
L4476 0799
L7357 ME7
L1483 17w
0751
.3767
.1938  .2197
it e 3.700
L1183 .1303
.0397 .032!
.0819
0938
. 1608
.1888 . 1480
J7357 87
1376 1528
. 0855
2738
.2980 .3209

.1769

. 0854

.7668

.0697

Ll

RN/L

1789

.03

1107

. 1900

.1778

072%

. 1900

0399
.022%
.0138
.027%
=.9000
0875
.13%9
1770
AT

.7778

.0u78

.1870

-1118

.850%

. 1097

3.v7R

.2010

0426

.0763

AT

.3338

.1093

.07097

1189

HREF

.3338

0467

. uee

3w4s

e

. 080w

.108¢C

057

. 3wu8

.0582

0172

. 1648

. 3887

104

6837

.0787

L

.35%7

0547

Ll

N

. 1788

(RHADO1 )
4208 L4317
. 1051 L1188
L8047  .90%
.0652 .0979
.0590
. 055%

. 098

L1008  ,1316

e 7029.900

4206 317
.0813
L0431
.0329
.0238
. Ounl
,08368
. 1237
A3

.1832  .163%

. 887 . 9058

.0ui2  ,039;

.0uBs

. 0437

. 13%

1876 209

PAGE

Je2?

2188
Slkad
. 1487
Y204

. 160w

. 1927
»10uY
1302
. 3v99

Wn88

.5302

1054

N 1]

2080
« 1487
. 0968
.1ea3
13
tMe
2368
2791
2940

71%5.000

1873



OATE 08 WN 73 TABULATED OATA - SmigF PAOE 3

LARC UPHT 1115 (SW=12F), SRB WO/BL TRIP AND RING (RHADDR) ( 08 AN 79 )
REFERENCE DATA PARAMETRIC DATA
SREF =« 13839.8000 SO.IN, XMRP o .0000 INCHES BETA = .000 RN/L * 3.%00
LREF o  142,0000 INCHES YMRP o .0000 INCHES MODEL = 1.000
BREF =  142.0000 INCHES 2MRP o .0000 INCHES
SCALE = 0130
ALPHA C 1) = 30.000 MACH (1) e 3.700 RN/L = 34186 MHREF = .057 fO * 69083.200 710 e 718.000
SECTION U 1)SR8 (AFT STING NT} DEPENDENT VARIABLE W/HREF
X/t L0265 .0v85 .0972 .1193 1303 .1789 .1900 .20)0 .3338 ,3w8 3557 4206 .WBIT w7 5302
THETA
.000 L0703 .06%¢ .0322 .0177 .0188 .0195 .020v .0260 .0295 .024S .0323 .03 .0263
22.500 .Oude 0248 0259
45.000 L0750 .0vS0 .0219 .0t6n 0134 .0195
67.500 .0778 .0237 0183
80.000 2249 .1703  .1230 .06%9 -.9000 .0353 0377
112,500 . 1846 .0800 N
133.000 L3117 2053 .1599 BILE ] 1021 1108
157.500 am .1388 12%0
1680.000 Iy, L2008 L1298 L1029  .1392  .luiy L1298  .1weD 1356 1322 .I1v60 .1527 .1313
Xt Sel2 5523 7296 73T 767 7688 .TTTE €305 .e818 6786  .e837 .8ov?  .90%8 .9278 .99
™ETA
.000 L0264 .0276 .023 .023 .0220 .0228 .022v .0213 .0201 .0203 .018t .01v9 .0182 .Owie .0v@?
22.%00 .0233 .0uge
“S.000 .0179 013 0127 .0182 .0339 .0378
67.500 .0198 0829
90.000 N1 .0357 N7 LM 1938
112.500 078 . 3362
135.000 At .0908% .0937 2030 .5628 .%079
157.500 1407 .6950
160.000 Jeee L1529 L1265 1380 .12 L1572  .I55)  .2979 3379 3088 ,3v32 .2900 4007 .7812 .737
ALPHA | @) =  35.000 MACH t e 3.7 RN/, »® 3.080 WREF 057 PO s 7011.700 YO s 71%.000
SECTION ( 1)ISRE (AFT STING MD) OEPENDENT VARIABLE W/MREF
X .026% .0w9S  .0972 .1193 1303 .1789 .1900 .2010 3336 .3wE .3%57 W06 317 w7 L5300
NETA
.00% L0838 ,0507 .0200 .0199 .0209 .0R33 .022¢ .C@w .0960 .02aM 0029 .023) .0208
2.500 .0390 00 0208
5. 000 L0798 .0w38 .0208 Ot 0138 0160
67.500 om .0265 0198
90.000 2389 .I750 1297 0T -, 9000 L83 N
112.500 2020 .0918 .0867
135,000 3097 .2e02 .1008 A7 Jd218 1268
157.500 3209 .1638 137



DATE 08 AN 73

AP (L 2) o

35,000 MACH

SECTION ( 1)SAD (AFY STING M1}

xX/n

THETA
180.000

XL

NETA
.000
22.%500
3,000
67.500
90.000
112.%00
135.000
157.500
180.000

ALPHA ( 3) o

et

021
.018%
L0148
0220
07S
.0801
. 12%7
. 1568
1649

.0ues

Bk y

0972

100

40.000 MACH

SECTION t 1ISRO (AFT STINO MT)

XL

THETA
.00C
22.500
43.000
67.500
90.000
112.500
135.000
197.500
180.000

XN

NETA
.000
22.500
4©5.000
67.500
90.000
112.%00
13%.000
197.9500
180.000

Set2

0198
.0170
0180
0299
.0%523

<1981
. 166%
. 1991

.0w9S

071

0972

.0803
.0368
.0392
.07568
L33
21%8
246y
.3579

AR

TABULATED DATA - SMiaF

LARC UPHT 1118 (8M-18F), SAB WO/BL TRIP AND RING

Ne 3.700

DEPENDENT VARIABLE W/HREF

L1183 .1303  .1789 .1800 .2010
2922  .1v8) 119t (1682 1687
L7357 .67 7886 7778 6305
015 017 .0158 .01v@ 0132
.012% .01!7
0396
A2 1100
L1830 L1613 .1832 17wy .3801
1) e 3.700 RN/L @ 3.5v%

OEPENDENT VARIABLE W/HREF

L1193 .1303 .1769 .1900 .2010
0879 .0163 .020%9 .0237 .0267
.0223
0192 .0161
.0em
.0798 =.8000
.1082
2008 1862
2068

.
2853 .1808 .I1%15 .2100 .2188

L7357 ™87 7886 .TTE L8308
L0107 .0108 .0117 .0107 .O0@™
0110 .0102
.Qus6
1323 L1309

L1860  .1963 .23%0 .2328 .w87

. 3338

. f44S

013

.3933

MREF o

.3338

.0202

»Jw48

. 169%

8728

.3816

.057

1l

0123

S

4017

PO

. 3557

.0193

.8037

.0005

(RHADOR)
w208 w317
498 . 1880
89%7 .90%0
ooe2 .0118
Lot
.0830
2788
3401 AN?
= 7011.700
L4208 437
.0210
,018%
L01%%
.0p23
.0837
.1038
1519
.1710
1086 .2019
LBM7 .9059
0100 0178
0140
.0839
.11 ]
4187 .5899

PAOE

L4427

e

.0253
.0322
2163

6419

10 L]

27

2189
ST

5302

LY

.5302



Il

=

OATE 08 AN 73 TABULATED DATA - SHIZF PAGE L
LARC UPHT 1118 (SH4=12F), SRO WO/BL TRIP AND RING (RMA003) (¢ 0B N 75 )
REFERENCE OATA PARAMETRIC OATA
SREF = 19836.8000 5Q.IN. XMRP = .0000 INCHES BETA = .000 RN/L = 3.300
LREF e  142,0000 INCHES YMRP = .0000 INCHES MODEL o 1.000
BREF = 1%2.0000 INCHES 2¥RP o .0000 INCHES
SCALE = .0130
ALPHA € 1) s 30.000 MACH ( 1) o 3.700 RN/L = 3.499 HREF - 057 PO * 7021.200 YO ° 708,000
SECTION ¢ 11SRB (AFY STING WY} DEPENDENT VARIABLE W/HREF
{8 0263  .0vSS  .0972  .1193  .1303 .1799 .1900 .2010 .3338 .38 3957 4208 .e317 .w2?7 8302
THETA
.000 0718 .0822 .0330 .0178 .0190 .0209 .0212 .0279 .029% 0282 00 0N .0203
22.500 <38 02 . 0206
43.000 .0703 .0v63 .0232 .0169 .0139 .0208
67.500 078t 0240 0199
90.000 2003 .1708 .1237 .08 =.9000 .0380 039
112.900 . 1840 .0797 0739
133.000 .3090 .2032 .I6812 1136 .1018 1108
157.500 2031 .13682 . 1260
180.000 3700 2087 .1198 1006 .1370 .1377 .12 L 1WR0 L 133v 1316 L1459 LIS2) . 1309
XL S22 5523 .76 L7357 .87 7888 L7778 8505 .BBI8 ,B8728  .6837 .89N7  .80%0 .9270  .0uve9
THETA
.000 0309 .0301 .02v9 .02% .0235 .0239 .0230 .022v .0216 .0222 .0210 .0171  .0211 .Ov@S  .0500
22.%00 .02%0 .0uao
5.000 0190 Otlel 0138 0139 0373 .0M07
67.500 .0200 0900
90.000 0wi2 .038% .0u01 1808 2000
112.500 N ) » 3403
135.000 nee L1008 .00V .2070 6132 .520M
197.500 . 102 7080
190.000 L1678 L1935 L1260 L1382  .1v20 L1959 .I15168  .3002 .3wIS  .3148 .07  .3078  .eIN3 8212 .8037



DATE 08 AN 73 TABLA

" REFERENCE DATA
SREF = 15836.6000 $0.IN. WRP
LREF = $142.0000 INCHES YMRP
BREF =  1%2.0000 INCHES D'WP
SCALE = .0130

ALPHA ( 1) = .000 MACH (

SECTION ( 1)SRB (AFT STING MT)

} /8 .0268 .Quas o9

THETA

.000 RELL) . 0988

22.%00 0870
4%.000 1202  .10%9
67.500 107
90.000 L1857 .11867  .1023
112.500 «10%%
135.000 .21 .o091e
137.500 .102%
160.000 Rl .}
XL Set2  .5%23 .76

THETA

.000 .0133 013 .01%52

22.%500 0138

3,000 .0138

67.500 ,0138

90.000 .0130

112.500 ,0188

135.000 L0118

187.%00 .012%

180.000 012y ,018%  .0tw?
ALPHA ( 2) @ 8.000 nACH

SECTION ( 1)SR@ (AFT STIND #T)

X/ L0205 .0w95 .097R
NETA
.000 005 .0mi8
22.500 .0u78
w3.000 0082 .07
67.500 . 0921
90.000 1618 1270 108!
112.900 . 1263
133.000 873 23
197.900 L ]

TED DATA ~ GNIEF PADE 8
LARC UPMT 1115 (SM-12F1, SRB WITHOUY . L. TAIP (RMADO%! (08 AN 75 )
PARAMMETRIC DATA
- .0000 INCHES BEYA » 000 RN/L o 1.500
. .0000 INCHES MODEL = 1.000
- .0000 INCHES
1) e 3.700 RN/L - 1.527 MREF = .037 PO = 3022.100 10 e 70%.000
DEPENDENT VARIABLE H/HREF
L1193 .1303 . 1789 . 1900 .2010 .3336 . 1] . 3557 “wals w317 2?7 .5302
L0829 222 .0220 .0233 .0208 .01w2 .0137 .D139 L0149 0% 0137
. 0240 .01v8
0543 .0258 .0091 L0155
. 0254 0143
.0510 .015% 0149 0148
02ve .01v?
0577 02u? L0141 .0136
.0236 .012%
. 0569 .0229 .oa21 .0213 . 0207 .0129 L0140 .0128 .0123 .0130 .0136 .0188
7387 w87 .7668 .7776  .850% .B616 .6728 .6037 .67 9050 0270  .9v99
,0183 .0162 .01S0 .0109 .03%% .03 .0382 .0w08 .0328 .0%62 .1W73 2893
2078
.0193 L0140 ,03981 . 1397 .21ve
2087
.0152 .0373 L1391 L 2I%
. 1998
0195 2156 .0u38 Ju3s 1930
1978
.018% L0t 0189 L0138 .0328 .0357 .0380 . 0400 .03%8 .0%5168 NI , 196%
1= 3.700 RN/, = 1.529 MREF = .037 PO = 3025.000 TO e 70%.000
DEPENDENT VARIABLE N/HREF
L1188 L1303 .1799 1900 .2010 .3338 .38 .3557 w208 . M317  .wwe» 5302
.024e .0088 ,0003 .0088 .008e .0221 .031%  .0303 Qw30 .0w83 .0519
.0088 .0280
07 .0123 .00%0 0129
. 0200 .0118
N ] ,0191 .02v@ 0821t
L0377 033
0788 .0w5g 0369 owpe
.0500 .Owe0

(I



_
(
[}

OATE 06 AN 7S

ALPHA ( 2) o

09.000 MACH

SECTION ¢ 1)SR8 (AFY STINOG MT)

X

ALPHA ({ 3) =

.09
.0388
02
.012%
.0189
.0329
<Oy
0478
Rl

.0w8sS

.0972

0958

15.000 MACH (

SECTION ( 1)SRO (AFT STIND MT)

X/

A

2953
-y
§8583°

112.500
135.000
197.500
180.000

X7

r

. A

53358 3
ggagaggsss

3553358

. 1980

0510
+030%
019
0170

070

095

238

09

0397
0wt
0590
0977
.1239
L1878
.1819
.1°80

. 728

07t

. 3.700

TABULATED DATA - SHI2F

LARC UPHT 1115 (SN-12F), SR® WITHOUT 8. L. TRIP

t1) s 3.700

OEPENDENT VARIABLE W/HREF

L1193 1303 .1789  .1800  .2010

0080 0432  .OWwwl 0079 .0uT79

.1387 ™87 7888 7778 .650%

1291 L1423 .08 .08t .0w7@

.0v63  .0312
.018%
0979 .0w19

1209 .1350 .06%% .0872 .005t
RN/L o 1.54@
DEPENDENT VARIABLE W/HREF

L1193 1303 .1789 .1800 .2000
0260 .02%9 .0292 .038 .0380

L1119 .0708

L1297  .0709 .03 .0800

13

7357 .67 T8E8 T8 .

0972 1043 .0%08 .0wE8  .0we0

Oowas .0230
0312
.161%  .090%

.3336

0u9?

.3338

037

L2 ]

JweG 3557
0878 . 0u08
.0728 .8837
L0508 .0536
.0819  .0081
.037 PO

3w 3357
.0w83  .0wav
.0150

.0298

.0589

.072%  .08%0
.6726 .es;?
L0355  .030%
1332 1903

(RHADOW)
4208 0317
0v28 . 0WTS
8047 .90%9
.0u68 .0775
.06%9
.0513
.076!
.0812 .10%8
= 2996.%00
208 L4317
.0516
.03%9
0218
.018%
.0303
.0v80
0837
0700

.0800 .0762

.69%7 .9058

088 .0339

.0use

. Quow

. 1005

L1233 L1650

PAGE

g7

N



DATE 08 AN 73 TABULATED DATA -~ SHIZF
LARC UPMT 1115 (SH-123F), SRE MITHOUT B. L. RIP
ALPMA L W) = 30,500 MmCH (1) e 3.700 RN/L = 1.501 HREF = .037
SECTION ( 1SRG (AFT STING MT) OEPENDENT VARIABLE H/HREF
xn L0908 .0ues .0972 .1193  .1303 .1769 L1900 .2010 .3338 Juvg
THETA
.000 .0817 .0327 .0262 .0153 .0156 .01 .01 .02%%  .0271
22.500 .0368 .0183
45.000 L0750  .0v23 0210 .0128 B AL
67.900 073 0227
80.000 2267 .16881 .1200 .06%2 -.9000 .03
112.500 1811 .0778
135.000 .3020 .2077 .1389 113 . 0987
127.500 .2828 1369
180.000 . 3808 .2032 .1235 .1220 .1383 .1393 L1863 1837
xn w2 5523 .26 7337 .TeEY 7688 .7778 .EB%0% 8618 .8726
TETA
.000 .0208 .0195 .0w06 .0wi8  .0380 L0IM0 .0098  .029% .0283  .026%
22.%509 0182
5.000 018 0177 L0189
87.500 0191
90.000 .03%2 .0519
112.500 .0756
13%.000 A .313%5  .19%7
157.500 JAuit
180.000 LIv@7 L1833 .28v9 o33 W9 .28%2 .3189 .2%29 .2693 .26
ALPMA ( B) o %D.000 MACH ¢ 1) = 3.700 RN/ = 1.503 HREF = .037
SECTION ( 1ISRO (AFT STINO MT) DEPENDENT VARIABLE M/HREF
XL .026% .0v0S5 .0972  .1183  .1303 L1789 .1900 .2010 .3338 .3weG
™ETA
.000 .0%29 .0519 .09 0109 .0t12 L0122 .0130 .e182 .01%9
22.%00 032w .012%
5. 000 0709 .03%8 0196 0101 . 0088
67.900 0711 .08%0
90.000 282 M JAe 0728 -.9000 .Ouel
112.500 20e2 L1017
139.000 3408 2w 08 1939 L1958 . 1388
197.500 .3382 .2003
180.000 M52 .25 ™G L1785 PO33 2072 MY .. NY
xn LSe1@ 5523 7248 7337 87 7666 .T178 .8%05 .6616 .B728
™ETA
.000 .0108 0093 .0162 .013! .0088 .00wS .00w8 .0117 .0119 .0122
£2.9500 .ote2

0

.0237

311

.8937

2638

L0132

162
.0937

.0123

{RHADON)Y

e 3011.800

4208 4317
.0290
.021%
.016%
.0178
.0378
.0726
. 1090
Jen

L1332 . 1468

897 .90%8

.0185 .0216

014

.059%

. 1680

2u0e 3103

= 3016.100

H208 (w317
L0148
.01%8
L0136
.0P0®
.Ovre
098
BLIT
. 1640

A0 %0

.89%7  .90%8

L0ty 0183

10

PAGE

L1819

.0289

.02%5

.0178

709.000

.9302

.8v09

L0157
0120



)

I

OATE 08 N 73 TABLATED QATA - SHI2F PAOGE
LARC UPHT 1115 (SM-12F), GRO WITHOUT B, L. TRIP (RHAOO §

ALPYA ( S) »  40.000 MACH (1) e 3.700

SECTION ( 11SRB (AFT STIND MT) OEPENDENT VARIABLE M/MREF

x/n Selg 9523 728 JTIBT .87 7888 .7TTIE 8508 .8818  .6726  .6837 097 .9086 .6278
NETA

%5.000 .0103 .0103 .0078 .0109 .0198
67.%00 L0200

90.000 0N7? .0660 .0650 . 1520
112.500 0919

13%.000 .1369 o320 2721 2217 .S081
197.500 AT

180.000 1673 (1930  .3332 .%968 .6900 .402v  .N793 .29%7 .3199 .2939 .31 .281v .3M3  .7000



DATE 08 AN 73

TADULATED DATA - SNIaF

REFCRENCE DATA

SREr = 15838.600C S0.IN.
LREF =  142.0000 INCHES YMRP
BREF =  192.0000 INCHES
.0130

SCALE =

ALPHA t 1) o

XMRP

ZMRP

.000 MACH

SECTION ( 1ISRE (AFT STING MT)

} {18

THETA
.000
22.500
“5. 000
67.500
80.000
112.500
135.000
157.%00
1680.000

x/L

THETA
.000
22.500
3,000
67.500
90.000
112.500
135.000
157.500
160.000

APHA ¢ 2) o

. jusSE

Se12

0129
01
.0229
.05
072
089
0w
.0200
013

N0

187

.11

5523

0130

€.000 MACH ¢

SECTION ¢ 1)SAB (AFT STING MT)

A

0VeS

A3

1™

097
.0u08
057

A28
1220

.1339
L1591

LARC UPNT 1115 (SH-12F), SR WITHOUY B. L. TRIP

(RMADDS)

PARAMETRIC DATA

- .0000 INCHES BETA = .000 RN/L
. .0000 INCHES MODEL = 1.000
- .0000 INCHES
e 3.700 RN/L = 3.452 HREF = .056 PO = 6960.600
DEPENDENT VARIABLE H/HREF
L1193 (1303 .1789  .1900 .2010 .3336 .3we8 .3%57 w206 .v317
.0vg6 .0203 .0213 .0219 .0187 .0132 .0142 .0l28 013
.0226 NIl
.0%20 .0238 .010 .0168
0240 .0276
.0508 .0178 .0387 . 0596
.02% .0557
.0557 .0239 .018% o0&
.023% .0lve
L0543 .021 .0213  .0216 .0206 .0120 .Giv0 .0120 .0123 .0133
L7357  .Te67 ,7666 .7776 .6503 .6816 .6726 .6837 .87  .90%6
L1123 .1078  .0695 .0888 .0765 .0739 .07Sw  .0733 .0%98 .0979
.1027 .0%90 .07938
0879 .0701
Jd221 .0872 O

L1047 ,1038 .06v@ .0769 .072! .07%6 .0887 .0727 .08683 .0O0%?

e 3.700 RN/, = 3.530 MREF = .058 PO = 6990.300

UEPENDENY VARIABLE M/HREF

L1193 (1303 L1789 .1900 .2010 .3338 .36 3557 4206  .w317
.0282 .0t .Ot@t 0129 .0129 .02t .0502 .0v85 .0708
.0099 .0%%8
0513 .0130 .0097 .0278
.0238 .01v8
.0371 .0208 .02es 08w
010 0387
.08%0 .0508 .0%38 047?
N ) ouse

PAOE 10
{08 AN )
. 3.%00
10 e 714,000
.27 5302
L0138 .0U1%
.013%  .011w
9278 .9e99
L1699 .18w?
.101%
M2 L1800
. 1768
.15  .1879
1818
1673 .1679
. 180%
L1660 .1798
T0 s 702.000
027 .5302
.07%8  .0873

it



II

DATE 06 JUN 73 TABULATED DATA ~ SMI2F PAGE
LARC UPHT 1115 (SH-12F), SRB WITHOUT B. L. TRIP (RHADDS)

ALPHA ¢ 2) = 8.000 MACH ¢ 1) = 3.700

SECTICA § 11SRO (AFT STING MT) OEPENDENT VARIABLE H/HREF

t 718 . 0265 .0ves .0972 .1193 L1303 . 1789 . 1900 .2010 .3336 . 3wvb . 3%%7 w206 317 RlY-4)
HETA

180.000 187 .0912 .0500 .0%03 .0S22 .0S530 .07 .0531 .0WT7  .0508  .0S4s 0554
L1418 .Set2 .3523 7296 . 7357 . Tv67 . 7666 .7776 ,950% .86186 .9728 . 8937 .87 .9058 .a278
ETA

.00 .0919 . 095% L1207 197 .2100 .0916 .0966 . 0661 .0616 .0623 .0663 .0609 .09397 Q30
22.500 .C673

+5.000 L0343 .0773 015 .0787 . 150%
67.500 .016%
90.000 o212 . 0460 .0756 1919
112.500 .0368
135.000 076 176 . 0688 . 1066 2793
157.500 .0537

180.000 L0551 L0569 .1398 .18%9 .22%0 .0953 121 . 1267 L1312 . 1198 1279 1105 L 1wE L3317

ALPHA ¢ 3) o 15,000 MACH t 1) = 3.700 RN/L = 3.936 HREF e 056 PO e 6990.300 T0 .
SECTION ( 1ISRO (AFT STING MT) OEPC.JOENT VARIABLE H/HREF
LUN L0268  .0w95  .0972 .1193 .1303 .1789 .1900 .2010 L3338 .3uuB  .3557 w206 .u317 (w27
THETA
.000 .0%70 .0392 0257 .0w22 .0u68  .0557  .0801 .0wS0  .0%91 . 095 .08 0649
22.500 .0w01 02wl .C430
«5.000 L0819  .06%9  .03w! .0130 0122 0211
67.%00 . 095 .0233 .01%8
90.0CcC L1880 L1493 (1205 .09%1 .02 .027% 02T
112.500 21935 .0536 . gue2
135.000 L2223  .157%  .1081 .0693 . 0562 0630
157.500 . 1966 .0791 .0693
180.200 238 240 .0707  .0TI8  .07Tv .0783 .0872 .07 .0682 .0717 .0782 TAT
LS LS412 5823 246 ,7337 BT .7666 L7776 .8%05 .6816 .87268  .8837 .89%7  .9C"9 .Si
T™ETA

.000 .0%93 .0%88 .1070 .1337 .1390 .0619 .06%3 .0638 .058% .0%3 00?3 0378 .357% 18T
22.%00 .038%

“53.000 023 .0700 .03e7 0508 :
67.500 L0178
90.000 .0280 Qual .0u9e .1370
112.500 . 058
13%.000 .06%3 2213 .8l 1399 . 3606
157.500 .0781

180.0600 .0809 .0833 .1919 .2769 .3200 .161t L1908 1782 .18 L1698 .1916 .1640 .2163 .u7t@

5302

.0513

999

.2600
1915
L1231
L1349
L1996
2273

.3176
. 336M

703.000

.9302

.0738

.20%S
. 16%0

.09%3
. 198%
L2491
.3e76
. 399
&2



DATE 06 N 75

ALPHA ( Y) =

TABALATED DATA = SHISF

30.000 MACH

SECTION t 1)SRE8 (AFT STING MT)

xX/L

™ETA
.Co0

©5.000
67.%00
90.000
112.500
135.000
157.500
160.000

xsL

APHA I ) =

.0283  .0wes  .C97R

S42

.020e
.0223
.0162
.019¢
.0ui8
.0781
SANL)
<1390
. 182

018

.081%

AT

3103

082w
.Cu0
.0ues
.0008
2%
. 1968

0917

%0.000 MACH ¢

SECTION t 1)SRD (AFT STING MT)

X/L

8 2

833488388~

S FEE B

X/

St

.0ues

7248

0313

LARC UPMT 1115 (SH=12F), SR8 WITHOUT B, L. TRIP

1) = 3.700

RAN/L

3.468

DEPENDENT VARIABLE M/MREF

L1183 1303

0331 .0169

.0231

0675

. 1629

2076 .1209

7387 .ET

.0533 .0%29
.0290
139

5989 .67

1Y = 3.700

1193

.0300

0188

.0760

219

.1303

.0199

1789

01

RN/L

.1789

.0200

.1800

0N
.0222
.0170
.02%0
L0334
.0802
L1139
. 1364
.13%

T8

4318

.2010

.0197

3.5

OEPENDENT VARIABLE H/HREF

.2010

HREF =

.3338

B L

.3338

.058

.3100

.0%57

. w8

.0%507

0

. 3557

.0239

.0192

{RMaD05?
= 6958.700
w208 L4317
.0323
.0267
.019%
.0193
.039%
0798
1108
. 128
L1308 (1987
.89%7 .9058
L0200 .0233
.0209
.0760
295
2990 .3906
= 7008.200
L4208 0317
. 0202
.0191
. 8151
.8213
.08
1095
. 1650
.18953
~2ust .222%
.BO%7  .90%8
.023¢ .03

10

10

PAGE

27

.0321

230

.0333

12

.530

%89

.0333
.0238

(}



-

I

OATE 08 AN 73 TABULATED DATA - SMIZF

LARC LPUT 1115 (SH-12F), SAB WITHOUT B. L. TRIP

ALPHA ( S) = %0.000 MACH (1) = 3.700

SECTION ¢ 1)SRO (AFT STING MT) “#LMDENT VARIABLE HW/HREF
X/ S L5323 .72w8 7357 7467 .7688 .7776 .6850% .B616 .8726
THETA
“5.000 .0162 .6228 .0132
§7.500 026!
112.500 .108t
+33.000 .1632 L7311 . 3650

157.500 .2003
180.000 219 2220 .4668 (.'275 |.5v67 .5508 .9517 w72l 5121 238

.8837

4808

PAGE

(RHADOS)
8947  .90%6 .8278
L0214 .0282
.0890 .2139
L3311 . 7955
-Y0E. .5801 ).1%72



{

OATE 08 AN 73

TABULATED DATA - SHISF

REFERENCE DATA

SREF o |3935.8000 SQ.IN. XMRP
LREF = 142.0000 INCHES YMRP
BREF =  142.0000 INCHES 2MRP
SCALE = .0130

ALPHA ¢ 1) = 80.000 MACH ¢

SECTION ¢ 1)SRB (CTR STING MT)

L7/ 0285 .0wes 0972
THETA
.000 .0727 .0378
22.500 J0lem
43.000 048t L0198
67.500 .0u80
90.000 2322 .1380 .1085
112.500 \ 196%
135.000 .3827 .3003
157.500 M8
180.000 .623¢  .3221 B2
X/L .ME7 7668 776
THETA
.000 .0032 .0083 .0057
22.%00
45.000 .0161 .0039
67.500
30.000 Jdule 038
112.%co
1320 4038 .22v0
197 £99
180.000 6036 .3850 .7179
ALPMA ( 8) = 75,000 MACH
SECTION ¢ 1)SRB (CTR STING MT)
XL .026% .0v98 0972
THETA
.000 .0308 017
a2.500 0163
“5.000 .0383 .0166
87.500 L0u11
9.000 2184 1308 .0099
112.%00 1928
13%.000 .387% .30!3
197.5%00 4209

LARC UPHT 1115 (SH-18F), SRB WITHOUT 8. L. TRIP

.0 .00 INCHES
.0000 INCHES
.0000 INCHES

3.700

RN/L

1.534

DEPENDENT VARIABLE H/HREF

L1193 1303 1789  .1800 .2010
0219 .016e  .0097 .0101 .009Z
.0102
.0100 . 0009
.0200
0725 . Q%40
.1188
.2379 . 1966
.27%1
.3%23  .33%7 .2738  .292t ame
.8%0% .8816 .8728 .6837 .B97
019! .081v  ,021 ,0218 .0179
.0188
.082%
.2200
333 3383 3286 .39
1) e 3.700 RN/L o 1.503
OEPENDENT VARIABLE W/HREF
L1193 1303 1708 L1900 .2010
015 0127 .0099 .0121 .0108
Qo113
.0150 .0103
023
.0780 .0832
A3
2587 .2188
.Joe8

HREF =

.3336

0127

A1}

HREF o

0092

BETA

.037

. 34vB

L0139
012
.0125%
.0232
. 065%
1362
. 1928
2904
. 3066

.9a78

. 008
.0129
. 1390
4877
L8143

.01

.34vB

.ooee
.0090
.0099

L0787
B
224
L3333

PO

. 3557

L0135

. 3086

.9389

.0077

.9320

PO

(RHADOB)

PARAMETRIC DATA

.000  RN/L
2.000
= 3007.100
.3667 .7138
.01v9 . 0090
0103
0093
.0182
.0365
.0897
. 1930
.2067
8489 .9716
0116 .0068
Q18
.0138  .0060
. Oull
17T L0047
.1923
.2920  .0049
L4008
LSl .00%8
~ 3015.%00
.3687 7138
.0102  .008!1
007
.0082
0217
. Quuy
1077
21t

PAGE 14

(0B JNTIS )
- }.%00

10 = 700.000
e L7387
.0089  .00%2
L2493 WM
,86809
0235
0098
. 0208
.0979
]

10 s 700.000
B I
.0080  .00w3

2



-
&

a0
N V\f‘) i

&13\1 3’

{

DATE 068 JUN 73 TABULATED DATA - SHIEF PAGE 1D
LARC UPWT 1115 (SH-12F), SRB WITHOUT B. L. TRIP (RHAQ08)

ALPMA  2) = 75.000 MACH ( 1) 3.700

SECTION ( 11SRE (CTR STING MT) DEPENDENT VARIABLE W/HREF
xX/L L0265 .0w9S .0872 .1193  .1303 1789 .1900 .2010 .333: .3un@ 3557 .3867 .7138 .76 7557
THETA
180.000 .568%  .5081 .v8S2 4017 .379% .29«8 .3208 .2999 .3577 .35 3478 2430 .2807 .2P90
X7 767 .7668 .7776 .8%0% .86i6 .B8726 .9037 .89%7 .90%8 .9276 .9389 .Sv98 .97I18 ,6809
THETA
.000 L0019 .0070 .001% .0189 .0208 .0198 .0170 .0t32 .0)12t .0137 .0167 .0t96  .0093 .0°38
22.900 .0168
45.000 .007%  .0023 .018% 0108 .012¢ .0007 .0188
67.500 .0276
90.000 .09 088 .0898 0773 .0797  .0097 .0we2
112.900 .1300
135.000 2902 .3308 21 2269 .193%  .0120 .130)
157.500 2547
180.000 L3700 .4893 4817 .28%1 .290% .2867 .20831 290! L2933 .29 .2773  .0132 .216%
ALPHA ( 3) e 90.000 MACH (1) = 3.700 RN/ = 1.58) HREF e .037 PO * 301%.400 TO e $95.000
SECTION ( JISRB (CTR STING MTH DEPENDENT VARIAGLE H/HREF
XL .0265 .0v95 .0972 .1193  .1303 .1789 .1900 .2010 .3336 .3we8 3757 .3867 .7138 .74 .7IWY
THETA
.000 .0307 .0098 ,0087 .0076 .O11S .0110 .0138 .0Ow% .00%+ ,005@ .0066 .0069 .0080 .008
22.500 .009t .C130 .F 058 . 0060
%3.000 0227 .010%t .ONS .0103 .0068 .00u0
67.%500 .0282 .02i8 023 019
90.000 L1887  .0%v 078! .068%2 . 0590 .07 . 0wy
112.500 . 1958 1291 . 1498 L1198
135.000 L3038 .2uee 2w ? .2078 213
157.500 .3ug8 .20%0 . 3260 vae
180.000 MT728 W2 3860 .3009 3560 2930 .3077 .20%9 .35 .3w 08 .3w10 28,3007 3008
XL IeE7 .7688 .7T778 .6505 8618 .87, .6837 897 ,90%9 .S279 .9399 .9v98 .9716 .9009
THETA
.000 L0035 .003w .00vS .0058 .0097 .0117 .0IvS .01 .01%% .01v8 .01W) 0128 .038% .0w56
22.500 0ldw
%5.000 L0003  .001% .0100 .0098 .0129 .0381 . 0263
87.%500 L0211
90.000 .0563 .0%57 .0023 .0570 ,0680 .0v19 .0815
112.500 10
135.000 L1820 .19%@ 2139 197 L1909 .0vG7 1893
127 300 .2670

180.000 2793 .2693 .2948 8005 ,3037 .3017 .2996 .3068 .2655 .283v .29% .09%) .3159



DATE 08 N 73

ALPHA ( 4) =

MACH

TABULATED DATA - SMiaF

SECTION ( 1)SRB (CTR STING MT)

X/L

THETA
.000
22.%00
45.000
67.500
90.000
112.%5%
135.000
157.500
180.000

X/t

THETA
.000
22.500
%5.000
67.500
90.000
112.500
135.000
157.500
180.000

ALPMA ¢ S) =

.026% .0v93  .0978

.0300 0213

.018Y

0218 .0181

0232

L1070 0538 L 0Suw

1077

1787 . 168%

.2278

28T 215 L2319

.67 .7668 .7778

.00%W L0159 .01%9
.0089 .0112
.0879 .09%8
.2878 . 310%

4802 4385 .38

120.000 MACH

SECTION t 1)8RB (CTR STING MT)

XL

THETA
.000
22.500
“3.000
67.%00
90.000
112.9500
135.000
157.500
180.000

X’y
THETA

.000
22.%500

.028%

1040

221%

.67

.0v9S

.02%2

.0s83

.2239

o972

.0210
0181
.0168
0272
0817
Jd212
.103%
2487
.2781

778

0203

LARC UPNT 1115 (SH-12F), SRD WITHOUT B. L. TRIP

t 1) e

3.700 RN/L = 1.811
DEPENDENT VARIABLE M/HREF
L1193 (1303 .1789 .1900 .2010
L0131 ,008% .0057 -,9000 .0042
) .00%7
0112 .0088
L0213
.08%1 .0%80
RIT-
1937 .17%8
.2383
L2831 ,270% 238  .2v70  .2220
.8%0% .8816 .8728 .8837 .89%7
L0148 .0128 .0118  .0l10vw .0088
L0124
.0828
.32m
L33e1 L3851 L4178 ,S0%%
. 3.700 RN/L = 1.52%
DEPENDENT VARIABLE M/HREF
L1183 1303 .1789  .1900 .2010
L0126  .010% .00%2 .0077 .00B8
.0069
0131 .0097
,02%7
.0893 .083%
.122v
213 1922
26893
.3330 L3131 .2Twe 2921 .283)
8505 .6818 .6726 .8837 .B9u?
.0180 0148 .0139 L0119 .0101

HREF L] 0
. X338 .3uud
307 . 0060

. 0060
.0082
,02%2
, 0881
. 1340
. 1929
.2764%
L3037 . 2897
.8058 .8278
.0082 .00
.0099
. 0557
.1908
813 2758

HREF = .037
, 3338 il
,0083 007!

9078
.0102
.0298
.0789
. 1455
2160
L3191
L3685 L 3uh3
.ey%8  .8270
. 0090 .000%

PO

<3557

.00%8

2137

.9389

.ones

2878

. 3557

.0099

(RHACDS)

e 3012.000

.3887 .7138

.0039 .0051
.0048
.0068
.029%
. 064y
. 1608
.3382
. 3767

o499 .8718

0112 1238

018

.0128  .lldw

0242

L0797 107%

15686

180y 1169

w9

.26%8 1251

= 3014,800

.3667 .7138

003 0048
. 0052
.000%
.0328
073
111
%030
L4508

.Bv89 .9718

L0149 1435

.01 3%

T0

10

PAQOE

.78:8

. 0051

5761

080

. 0ue?

.0812

1482

2307

788

007

7181

0716

707.000

L7357

. 0032

703.000

.73%7

.0083



{

—
L
——————
[ —

OATE 08 AN T8

ALPHA ¢ S) » 120,000 MACH

SECTION ( 11SRB (CTR SYING MT)

X7L 7467 .7888 .7778
THETA
“5.000 013 0189
67.500
90 000 0778 N7
112.500
135.000 .2998  .389%
157.500
160.000 L4973 (8202 .wasY

\

<
P

TABULATED DATA - SMiaF

LARC UPWT 1118 (SH=12F), SRO WITHOUT B. L. TRIP

t 1) s

.830%

3.700

OEPENDENT VARIABLE H/MREF

.8818 .8728  .8837 .B9N7?  .90%8
0131
. 0927
. 3089

LM043 w822 .5278 .Buw! . 7208

0098

.0608

L2001

. 93689

.28l

(RHAQ08)
.ov90 9718
.01v] 1302
027
0818 .1230
. 1362
2034 133w
.2873
2881 L)

PAGE

.0702

28



B

o

OATE 08 AN 73

SREF =
LREF
BREF =
SCALE =

ALPHA

REFERENCE OATA

15836.68000 SQ.IN.

142.0000 INCHES
142.0000 INCHES

.0130

1.

80.000

MACH

XMRP
YMRP
ZMRP

SECTION t 1)SR8 (CTR STINO MDY

X/L L0265  .0w95 .0972

ETA

.000 . 0B4e .0588

22.500 .03%9

45.000 .0e39 ,0233

87.500 . 0487

90.000 2199 133 1057
112.500 L1978
13%.000 .30v8  .2969
157.%00 109
180.000 .658% .%2718 w53
X/L .Tv67 .7888 .7776

THETA

.000 .003% .0:100 .00%8

22.3%00

45.000 .01%8  .00%

67.500

90.000 .1838  .0813

112.500

13%.000 529 .2%%2

197.%00

180.000 .81%¢ .3710 .03%3
ALFHA ( 2) = 75,000 MACH

SECTION ( |)SRB (CTR STING MT)

X/

THETA

.000
22.500
“«S.000
87.500
80.000
112.%500
13%9.000
157 500

02658

2293

0u93

. Qw8

.139%

.21

0972

.0u2s
030
.0243
. 0468
R0
2l
.3398
..857

t 1) e

TABL ATED DATA - TH18F

LARC WPy

(V=

.0000 INCHES
.0000 INCHES
.0000 INCHES

3.700

RN/L

3.627

DEPENDENT VARIABLE M/HREF

.1789

L0113

.030@

2L

RN/

.0133
0128
.009%
.0178
N -]
. 1226
. 1960
.278%

.6e37

.0339

.36879

.2010

0122

2879

8947

.0308

.01e%

2373

.36%8

DEPENDENT VARIABLE W/HREF

.1193  .1303

0295 .03

.0189

0921

2728

.3%53  .3388

.6%0%8 .@818

.0233 .0273
Je@ue

3.700

L1193 1303

0201 .023)

.0220

.06%0

2928

1789

.0120

. 1900

.012%
.0168
L0159
.027%
.03
L1308
L2433
.3uCe

2010

Hak]

HREF

.3338

.0119

3170

.0268

.%709

MREF o

.3338

.01uS

1115 (SH-12F), SRB WITHOUT 8. L. TRIP

BETA
MOOE

.057

.38

.0139
0132
L0141}
.024s

. 1408
. 1898
. 2960
3113

.9278

0178

.01%50

. 140t

4969

L8140

346

.0100
.009y
.0t02
.0308
.0e68

]

]

V37w

L -

PO

3557

0154

.3133

.9389

.0150

.9%593

PO

.0081

(RHAQOT)

PARAMETRIC DATA

.000 RN/L

2.000

» 7008.300

.3667 .11368

.0156 L0073
. 009
.0107
0200
.0388
. 0949
. 1868
2140

.Bvgy  .9718

.0123 .0072

0122

.08 . 008!

. Quwl

.'397 .006%

.2353

.3764  .0082

.5161

.5639 .0099

s §987.300

L3687 .7138

.0072 .007%
.0087
.009%
.0237
.0v83
L1192
2330

PACE 10
(08 AN TS )
. 3.900
10 * 693.000
728 L7397
.0073  .003)
8T 6809
. 8809
.0310
.0ne
0213
.0622
A4l
10 * 708.000
T8 L7337
.0069  .00%3

(



|

NN

Y
3

S

|
|

DATE 08 JUN 79

ALPHA t 20 =

75.000

MATH

SECTION ¢ 1)SRB (CTR STING MT)

X7y

THETA
180.000

X/t

THETA
.000
22.500
43,000
67.500
90.000
112.%00
139.000
157.500
180.000

ALPHA | 3) =

.026% .0w9s  .0972
.Nnes . 5848 5388
. TvE67 . 76688 178
,0032  .009% .00w
.0n7? 0031
103 . 1079
292 Rl
3wt 6212 .56%3
90.000 MACH

SECTION ( 1)SRB (CTR STING MT)

112.500

157.%00
1860 00

L 248

THETA
.000
22.500
“S5.000
87.500
90.000
112.900
13%.000
157.%00
180.000

. 0265

Ou

1S

L7350

.87

213

L3048

.0ues

332

. 005t

.0018

.09™

.0t108
.0103
0127
.0382
.0896
4718
. 2884
371
.4029

T8

0022

. 3008

TABULATED DATA - SHI2F

LARC UPWT 11158 (SH-12F), SRB WITHOUT B. L. TRIP

t 1) e

3.700

DEPENDENT VARIABLE M/HREF

L1193 . 1303
wese w370
.850% .e818
.02%0  .02%9

2688
. 3.700

L1193

.0120

Q782

.1789

.3329

.8726

.0227

.2990

RN/L

. 3609

.8837

.3030

.2010

.3322

. 8947

L0152

0146

.0760

.2299

.3187

3.540

DEPENDENT VARIABLE W/HREF

.1303

.9183

1789

.a788

.01689

1900

Ot
.0138
0127

.0699
. 1397
.210%
. 3023
.310%

.8837

.0179

. 296

.2010

L0140

01T

.21

.3338

4031

0221

.3397

HREF

.3338

.00%0

14

01T

.3039

.0323
.0160
.0829
.2usy

.321%

. 3uv8

. 00wy
.00v2
.0076
.0298
.0836
.187C
2195
. 3ws2
. 357

.9278

.01%2

.0108

. 198

.23%8

. 3557

3949

9369

.0323

. 002

.0tV

{RHAD07)

.3687 .7138
.26%8

.9ue9 .9718

.0268 .0190

024

0172 .0183

.0302

.093% o

.1338

L2005 .0223

268t

.2927  .02w

= §996.600

.3887 .7138

L0008 0083
0055
. 0050
.0230
.Qugt
L1198
.2380
2682

MNg9  IMe

.0127  .0%07

.0121

0135 .0we9

.0232

.0699  .0303

L1188

. 1881 0572

.25%9

L2793 .063v

PAGE

JTn8

.3023

.9809

020

0970

L)

L7613

1246

0887

193

1.1579

. 7357

703.000

L1357



DATE 06 JUN 73

ALPMA { W) = 109,000 MACH

SECTION ( 1)SRB (CTR STINO MT)

xn L0269  .0w93  .0872
THETA
.000 .0388 .0238
22.500 .0216
4%.00¢C .0268 .0213
67.500 Jowee
90.000 .1w30 .0899 .0998
112.500 . 1926
133.000 2833 .3040
157.506 4178
180.000 .3837  .3831 by
X/ .87 7668 L7776
THETA
.000 .0031 L0112 .00vS
22.%00
45.000 .0068 .003%
67.500
90.000 .0983 .0898
112.%00
135.000 el 2897
157.500
180.000 .53086 .3323 .27
ALPHA & 5) = 120.000 MACH

SECTION ¢ 1ISRB (CTR STING MT}

LIS .0268% .03 .0972
THETA
.000 . 0289 .01%?
22.%00 .0129
“3.000 L0193 .01
67.%00 .02%1
90.000 .1169  .0883 .0839
112.500 A3
133.000 .2300 .2188
137.%00 .31%0
160.000 L3430 .3979  .3%46
X .TeS?  .7888 .77TR
THETA
.Q00 .0128 .0289 .0381
22.%23

t1 e

TABLATED DATA - SMigF

LARC UPHT 1115 (SH-12F), SRO WITHOUT ©. L. TRI~

3.407

3.700 RN/IL =

DEPENDENY VARIABLE H/HREF

L1183 1303 .1789  .1900 .2010
. 0201 .0158 .0084 .0093 ,0062
.00%9
0172 o082
.0262
.0732 . D&Y
A3
2291 .2036
271
.3329 .3028 .2673 .2765 .2495
.6%0% .B816 .6728 .8637 .89%7
.026%5 .0231 .0190 .016% .01w)
L0155
0731
ol ]
2092  .30v9  .32v! . 3500
. 3.700 RN/L = 3.8%
DEPENDENT VARIABLE H/HREF
L1193 .1303  .1789  .1800 .2010
L0118 .0100 .0077 .0109 .0079
.0076
.0107 .0087
0282
.08%3 .07
.1782
a8 L3153
w873
L8118 .5898 .S51v0 .5293 .u%6)
.6%0% .88I18 .87268 .6837  .e9%M7
L0193 .0190 L0139 .018 0119

HREF =

.3338 .3wE

.0069 .0087
.0083
.0006
.0309
.0790
1546
.21%6
.3038
L3326 (3t

9059 .927%

L0113y .0102
013w
. 0827
2012
L4103 et
HREF =

L3326 .3ue6

.0109

PO

. 3857

. 0060

3003

.0097

.0%8 PO

(RHAQOT)

= 69%9.800

.3687 .7138

. 0091 . 0061
.008%
.0068
.02vs
.030%
122l
2469
.2863

S99  .9718

.0108 . 11989

.01te

L0143 1080

.02%7

.0706  .0997

. 1185

L1847 .10v8

.29%0

L2794 L1109

= 69%9.600

.3887 .7138

L0086  .Q103
.0108
.010%
N 3]
.0818
221
.s2e2
5849

.gue9  .9718

L0163  .t703

L0185

10

PACE

7246

.0t

9877

20

7i18.000

. 7357

L4827



"“( )

DATE 08 AN 79 TABALATED DATA - GHIZF
LARC UPWT 1119 (SH-12F). SRB WITHOUT 8. L. TRIP (RHAQOT)

ALPMA ¢ S) = 120.000 MACH ( 1) = 3.700

SECTION ( 1)SR8 (CTR STING MT) DEPENDENT VARIABLE W/MREF

X 67,7688 .7TTI8  .830% 8616 .8728 .6937 .6947 .905@ .9278 .9389 .9ve8 .9
THETA
“3.000 L0151 .0312 .0132 L0119 013w . 1530
87.500 0281
90.000 .08%8 .15 .0923 0834 L0819 1487
112.500 . 1830

133.000 .3331 0995 w382 2248 255 1579
157.500 3489

180.000 .5809 .6080 .%592% SNG L5951 .850% .730% .e268 .31%0 .31v9 3w SANMS



OATE 08 AN 73

TARALATED DATR - SHISF

REFERENCE DATA

SREF = 15838.8000 SQ.IN.
142.0000 INCHES YMRP

LREF =

BREF o 142.0000 INCHES
SCALE » .0t30

ALPHA ( 1) = 60.000

XMRP

IMRP

MACH

SECTION ( 1)SRB ICTR STING MT)

XL .026%
THETA
.000 . 08%0
22.500
“5.000
67.%00
90.000 2183
112.500
13%.090
157.500
160.000 .5118
| 718 .67
THETA
.000 0003
22.900
v5.000 .08
87.%00
90.000 JA72
112.%00
133.000 867
157.%00
180.000 639
ALPHA t 2) =

. 095

.1393

B2

w3

. 3001

Le2u0

73.000 MACH

.0972

-.9000
.0323
. 02861
0318
1072
18N
2729
. 3601
.3879

I8

SECTION t 1)SRB (CTR STING MT)

} 118

THETA
.000
22 500
“3.000
67.%00
90.000
112.500
13%.000
137.500

.0378

- 1992

N

.03%8

L1100

N e

-.9000
.03e8
L02v)
.03%2
. 099
. 1808
.28vl
.39%8

LARC UPHT 1115 (SH-12F), SRO WITHOUT 8. L. TRIP

t iy e

.0000 INCHES
.0000 INCHES
.000Q INCHES

3.700

RN/L

3.472

DEPENDENT VARIABLE M/MREF

L1193 1303

L0233  .02vl

.0193

.0837

.a2vo

.3079 .2080

.8%0% .8616

.0223 .02%7
.3991

3.700

.02vS

.0721

Ral )

.1789

.018!

8728

.0280

2993

RN/L

. 1800

.0173
0138
.0123
.0220
.0953
113
. 1699
.227%
2394

.8837

.031%

. 3900

.2010

.0 ¥9

183

.

.%001

3.%9

DEPENDENT VARIABLE H/MREF

.1303

.1789

.1900

L0119
.01468
.0150
. 0228
081
. 1302
L2078
.2902

.2010

.0l

HREF

.3336

L0175

BETA

(RHADO0B)

PARAMETRIC DATA

- .000 RN/L

MOOEL = 2.000

.056

. w4
.015%
0193
.0893
.0790
.1279

.170%
2407

.0178
-0176

L1478

L4883  .9969

PO = 6925.300

.3557 .3667 .73

.0117 .0088 .0053
.0072
.010%
. 0233
.0387
.0816

. 1usg
.2%07 L 154S

.9389 .gwe9 .98

.01%8 .0133 .0078
.0128
0178 .0073
.0528
.1v60 .00
2509
.3692 .0083
.LB4S

.5799 .5203 .0093

PO * 6933.800

PAGE 22

08 ANTS )
. 3.500

10 = 708.100
L7268 L7387
.0083 .00%0
.2953  .vwee9
.9809
.0285
0127
.02ul
L0711
1702

10 * 700.000
TS 7357
.0067 .00v0



I

OATE 06 AN 78

ALPHA ( 2) =

73.000

HACH

SECTION « 1)ISRB (CTR STING MT)

XL

THETA
180.000

48

THETA
.000
22.%500
5,000
67.500
90.000
112.500
135.000
157.500
180.000

ALPHA 1 3) =

TABULATED OATA - SHi2F

LARC UPWT 1115 (SH-12F), SRB WITHOUT B. L. TRIP

(s 3.700

DEPENDENT VARIABLE H/MREF

.026% 088 .0872 .1193  .1303 .1789 1800 .2010
.5657  .%830 “33e .3828 .3%9) 2962  .30%1 .28v7
. Tw8? .7668 .7778  .6%0% .e616 .8728  .6937 .87
.003% .0083  .00ut 023 02wl L0198  .0143 .0129
.0107  .0037 .0129
.09 .093% .0696
2593 .38 .2128
L3839 .53% L7 2659 .27t arse .28
90.000 MACH 1) . 3.700 AN/L - 3.521

SECTION ( 1)SRB (CTR STING MT)

X/t

THETA
.000
22.%00
3.000
67.500
90.000
112.500
135.000
157.500
180.000

x4

THETA
.000
22.500
4%.000
67.%00
90.000
112,500
1335.000
197.%00
180.000

.026%

.039%8

.1783

L4980

2140

.303%

. 0483

2208

.0972

-.9000
.01%%
015

DEPENDENT VARIABLE H/MHREF
.1193 .1303 L1788 1900 .2010
.0189  .J1w8 .01v0 .0183 .0191
0165
.0137 »0150
.0277
0759 .Q704
w18
2568 .e202
<307
Qw2 I3 2082 (3idi .2913

.8505 8616 .@728 .8837 .07

.0170 L0179 .0187 .09 0182
.0t48
.070%
.2230

301 L3075 .30%  .3089

.3336

.336e

. 8058

.0240

.0318

.0157

0777

.2292

. 3957

.9389

.0311

.3129 .2982 2633

HREF

.3338

.010%

3157

.0% PO

348

0110
.0132
.0231
.0576

.0182

0117

. 0851

202

. 3557

.00%

.0198

(RHADDO)

. 3667 .7138
.2%08

.9499 .98

. 02%6 .0180

0238

.0161 .0169

0278

.0788 .0188

. 1296

. 1868 . 0220

.25186

2728  .02%0

« §983.300

.3687 .7136

.007¢ ,0088
,0068
. 0087
.0246
.0v98
Jd21
2483
27

.Ov88  .9718

L01%2 . 0527

.0130

0eS 0397

.02%2

L0731 . 0509

.123%

.1886 086

8577

2801 . 0823

PACE

7846

2879

.0209

L)

7370

N2
. 0681

a3

. 1357

704,000

L7357

. 3226



DATE 08 AN 73 TABLATED DATA - SMigF

LARC UPWT 1115 (SH-12F), SRB WITHOUT B. L. TRIP

REFERENCE DATA
SREF = 15836.6000 SQ.IN, XMRP o .0000 INCHES
LREF o  1%2.0000 INCHES YMRP = .0000 INCHES
BREF o 142.0000 INCHES 2MRP o .0000 INCHES
SCALE = .0130
ALPHA ¢ 1) = 140.000 MACH t 1) = 3.700 RN/L

SECTION ¢ 11SRE (FWD STING MT)

X/t 1220  .1331 L] .179% .1905 .2018
THETA
.000 .0090 .0091 L0068 .0l 0127 .0131
22.%500
“5.000 L0101 .0129
67.500
90.000 .0363 .06Te
112.500
133.000 .20%2 .2387
157.500
180.000 3168 .28™ L2010 3275 .3ubv . 3v09
xX/L .7251 L7382 .2 .7687 .7TT? .B%06
THETA
.000 L0189 .0127 .0160 .0208 .0270 .0333
22.500 01N
“5.000 .01680 0118 .023%
67.300 .0390
90.000 -1n33 .01 L1101
112.%00 2w
13%.000 .3997 . 2657 L 311}
157.500 5116
180.000 NT776 LN370 .W033 .5693 L4755 3038
L 148 .8810
THETA
.000 .097?
22.500 .0767
3,000 .0758
67.500 -09%
90.000 131
112.500 . 209
135.000 .2963
157.500 ~-.5000
180.000 . 3687

DEPENDENT VARIABLE M/HREF

.3297

.00%9

323

.8617

038

1.%21

. 3407

.0063

2314

.3523

.8727

.03%9

-309%

HREF

.3%18

.0063

. 3051

.8838

-.9000

PAGE 2w

iRHACDD) t 08 WN 73 )
PARAMETRIC DATA
BETA = 000 RN/L = 1.500
MOOEL = 3.000
.037 fO s 3010.300 YO * 704.000
M203 M3 ey .5303 .Sv13 582
2R L0131 L0126 .07 ,01%7 0135
0121
Ol L0118
.0ee2
.0582 .096%
1196
.2329 L2147
3073
.3632 .3533 .3375 .3370 .3333 . 3099
8048 .9058 .9266 .9377 . 8487 .9728
.03c9 .027! .0218 .0198 . 0251 . 2660
.0233 .020%
.0168 .01 L0163 .57
.0308 N el
.0702 . 0649 L0575  .2wi8
. 1308 . 1166
.2209 . 1669 L1766 23S
.2787 .2326
.3366 .32 .22I18 .229% .2vw97 .23



DATE 06 JUN 73

ALPHA ( 2) o

150.000

MACH

TABULATED DATA - SHISF

SECTION ( |ISRB (FHD STING MT)

X/

T™ETA
.000
22.500
45,000
€7.%00
90.000
112.500
13%.000
157.%00
180.000

X/

THETA
.000
22.%00
%S, 000
67.500
90.000
112 500
133.000
157.500
180,000

xXn

THETA
.000
22.%00
5. 000
67.%00
90.000
112.500
13%.000
157.500
180.000

1220

.0133

A3

.0133

.18%2

.2223

.7382

0173

.3213

. 1uet

. 0092

.1598

TR

.0237

.C189

.0579

1957

LARC UPHT 1115 (SM=18F), SR8 WITHOU™ 8. L. TRIP

1) e

1793

.0183

.2ve9

.T76687

R R

.uose

3.700

RN/L

1.502  HREF

OEPENDENT VARIABLE H/HREF

L1908

.0169

.0182

261y

MM

. 0432

.3328

20186

.0172

2397

o2

3297

.0203

2438

8817

N -

2184

<3407

.0180
.0186¢
.0%41
.1672
2903

.8727

.050%

222e

.3518

017

.21%8

.8838

-.9000

.037

L4203

0211

.0212

(RHAD09)

e 3018.300
Jwdw 5303
. 0205 .023%
2628 .2690
,82686 .9377
.0339 .0273
.019%

. 0590

1588

L1975 2018

PAOE

S413

.0513
110
.1790
2514

710.000

A7

1863

. G2



m!

P e

OATE 08 N 73

MPHA ( 3) e

170.000 MACH

TABULATED DATA - SMIZF

SECTION ( 1)SRO (FWD STING NMT)

} {48

THETA
.000
22.500
4S.0n0
67.500
90.000
112.500
13%.000
157.500
160.000

1 748

ETA

.000
22.%00
%S.000
67.500
90.000
112.9C0
135.000
. W00
1€0.000

L 148

ETA
.000
22.500
43.000
67.%00
90.000
ne.
135.000
157.500
180.000

.0%0u

1331

s lel

<Te72

.02l

LARC UPWT 1115 (SN-12F), SR8 WITHOUT B. L. TRIP

1795

X 700

RN/L

1.516

DEPENDENT VARIABLE H/HREF

.2016

.0438

.3297

.0723

.8617

.0%21

e

. 3407

.0228

.0556

.07098

HREF -

.3518

-0633

.6838

-.9000

L1

.037

L4203

.0ub2

.0731

PO

L4313

.0478

0235

. 020%

.0730

.9058

(RHAQ09)

= 3021.700
Bl .5303
JOueg 0458
.0720 .0732
9266 .9377
.0268 .02%7
.0270

0530

.0698

O 0785

T0

707.000

0721

1012

L0014



Il

OATE 06 JUN 75 TABULATED DATA - SHMIZF PAQE 27
LARC UPWT 1115 (SH-13F), SRO WITHOUT B. . TRIP (RHADD9)
ALPHA [ w) = 180.000 MACH (1. = 3.700 RN/L = 1.517 HREF e .037 PO = 3021.000 YO - 706.000
SECTION ( 11SRD (FWD STINO nT) DEPENDENT VARIABLE W/HREF
v . 1220 L1331 LY L1793 . 1903 .2018 . 3297 L3407 .3518 L4203 L4313 Lt .5303 5413 L5524
THETA
.000 .0320 .03} .0218 .0337 .036% .0350 .0317 .0313 .0500 .02 .0358 .0338 .03%3 .0370 .03%
22.560 030
%%.000 .0331 .0383 .0338 .0380 .0382
67.500 0382
90.000 .0327 -. 900 03wy . 03wy .0367
112.500 L0374
13%.000 .030% .O3ue .032¢ O3y .0378
197.500 .0369
180.009 . 0290 . Ne68 .0193 . 0295 .032% .0312 .0300 .03c0 .G278 .0323 .03%0 .0323 L0340 . 035 .03 "
X0 725! 7362 .72 .7667 .7777 .8S506 .8617 .8727 .8838 .89%8  .9058  .5266 937 .ov8? .87
THETA
.000 0TS 0961 L0%%e .0BW8 .0737 .0676 .0763 .0BM2 -.5 ) .0086 .0725  .042% .0uwg .0602 .08
22.500 LOMS .0878 . 0586
«5.000 L0723 .0wss 0909 .0890 018 059  .067™
£7.500 L0731 . 0858 .0569
90.000 -.9000 OBV . 0821 .0863 .0vl8 .0606 . 0690
112.%00 .0705 .£851 .0%5989
13%.00C .0667 L0633 .0809 .uB93 019 0543 .072%
157.500 .06%7 .0828 .0%73
180.000 .0600 0T 0w .072% .0678 .17 .078% .OfS .0918 0868 . 0601 .0322 S .0%573 07686
X0 .e819
THETA
.000 . 100
22.500 .090%

“5.000 .0986
67.500 .099e
90.000 .0970
112.%00 .09e8
133.¢.0 .0969
157.%00 ~-.$000
160.000 .081%



- AR Ry~ T i

DATE 08 AN 7135

REFERENCE DATA
SREF = 13836.8000 SO.IN. XMRP
LREF =  142.6000 INCHEZ  YMRP
BREF = 142.0000 INCHES ZMRP
SCALE = .0130
ALPMA ( 1) o 140,090 MACH

SECTION t 1)ISRB (FWD STING MT)

x/L .1220 L1338 BLl)]
THETA
.000 012 .012% .0091
22.%00
“%.000 0137
67.500
90.000 0110
112.500
135%.000 .2320
157,500
180.000 . 3491 . 2990 2122
X/ .728) .7362 M2
THETA
.000 .0231 0228 02T
22.%500 .0259
+5.000 .0250 .020%
87.%00 .0u83
90.000 Rik) .1003
112.%00 L2709
135.000 4363 L3110
157.%00 .9903
180.000 . 5660 . 5358 5129
xX/L .8010
THETA
.000 A7
22.%00 0918
*3.000 .09v9
67.500 1048
90.000 L1378
t12.500 2109
135.000 .292%
157.530 -.9000
180.000 .3u2e

TABULATED DATA ~ SHI2F

LARC UPWT 1119 'SH-12F), SRB WITHOUT B. L. TRIP

.0000 INCH:S
.0000 INCKES
.0000 INCHES

3.700 RN/, =

DEPENDENT VARIABLE H/HREF

L1795 L1908 .2016 3297
L0120 012v .0ne .0103
.01%2
. 0850
.2897
L3188 .39%685 .3790 .4588
.7687 .7777 .8%06  .8617
Outl . 03083 .0380 Oy
.0328
-1298
4856
.689% .50%3 .3998 .ulié

3.43)

. 3407

.0100

.0139

284

423

.8727

.0423

L4048

HREF

.3%18

.0089

.e638

-.9000

(RHADIO}Y

PARAMETRIC DAYA

BETA L .000 RN/L
MOOEL = 3 000
.057 PO * 7010.300
L4203 L33 ey .8303
L0147 .0197 L0192 .0187
.0160
.0779
. 2964
4702 Rl T- w102 498
6948  .90%8 . 9266 .9377
.0393 L0343 0299 .02%9
.Q302
.0227 .0220
.0378
.0839 .0807
L1940
2681 2188
3357
M9 L4201 . 3049 . 30086

PAOE 28
(086 AN 75 )

. 3.500
10 = 718.000
L5413 5%y
.0200 0182

.0159

.0166

.0300

.0729

. 1597

.2708

.3631

L4093  .3871

.8487 .9728

.030% .2930

.0283

L0226 .27

.0319

.0690 2815

L1332

.e082  .2%@

.2803

.3027 .2%37
~



i

DATE 08 AN 735

ALPHA ([ 2) =

150.000

TABUWATED DATA - SH)2F

MACH

SECTION ( 13iSR8 (FWD STING MT)

XL

THETA

22

867

11e

157

X/L

.000
.500
“s,

0090

. 500
90.
500
135.
.500
180.

000

oac

000

THETA

67
ac
112

135.
.500
180.

157

148

.Coo
22.
w5,

500
o] ¢]

.500

000
500
coo

0o0C

THETA

ee.

000
500

“3.000

67
90

.500
. 000

112.%00
13%.000

157.
180.

500
000

.1220

.0183

L7294

.0366
L0N32
018
.0v18
. 0996
19T
.3237
.4208
4096

.9810

1520
LBy
.1e9
.1238
. 1968
.2253

-.9000
L3911

L1331

.0180

.016%

. 0837

L1998

.2u56

.7362

. 0299

. 386%

ALY

.0118

. 1760

.V

.0396

. 0283

.07

.228%

. 33589

1}

LARC UPWT 1115 (SH-12F), SRB WITHOUT 8. L. TRIP

.179%

.0200

.308%

. 7667

.0727

.18

.0907

<333

L4798

3.700

RN/L

3,402

DEPENDENT VARIABLE H/HREF

. 1905

0227

.0202

.0892

L2343

.3209

L1777

. 0651

4066

2018

.0232

.8506

. 0488

2182

3297

.0237

.3079

.8617

.0538

2835

. 3407

.gaua

.0200

.0693

219

. 3069

.8727

. 0589

HREF

.3518

.022v

.2639

.8038

~-.8000

.3027

.0987

4203

3423

.B948

.0638
.Quse
L0332
on7e
.09%8
. 1587
.2383
.2690
.3093

L4313

.0282

.0230

. 0684

2347

3222

. 9058

0603

3331

(RHAOL0)

= §981.600
LT .5303
. 0286} .0299
. 3146 ,3332
. 8268 93717
JO0u59  .03%52
. 026

.0733

. 1973

2430 23

10

PACE

M3

.0neé
0240
.0233

.06%1
.1367
.223%
.3100
.3202

,gu8?

0367
.0339
.0258
L034y
. 0658
L1101
. 1697
2348
2972

28

720,000

.5524

.0302

. 3079

.9726

.o533

.2205%

.20%2

. 1976



DATE 06 AN 73

TABLATED DATA - SHiI2F

LARC UPWT 1115 (SH-12F), SRB WITHOUT B. L,

ALPHA ( 3) « 180.000 MACH ([ ) =
SECTION ( 1)SRG (FHD STING MT)
L 118 L1220 3M . Aust L 179%
THETA
.000 0320 .0325 .023! .0383
22.%00
+5.000 .026e
67.%00
90.000 033
112.%00
135.000 L1331
197.500
180.00vV by L1887 (222 .19M9
X/L .7291 .7382 .M72 .7667
THETA
.000 L0847  ,0%12 .0830 .0820
22.5%00 . 0683
4S5.000 .038S LOwI7 L0983
67.500 0313
90.000 0726 L0820 .0979
1na. o . 130
13%3.000 . 1999 1509 .2233
157.500 .eve3
180.000 L2349 ,2095 .20%%  .286!
L 48 .9810
THETA
.000 .1230
22.%00 . 0989
45.000 . 10N
67.500 .11%8
90.000 129
112.900 2060
135.000 .2891
157.500 ~.9000
180.000 .3003

3.700

RN/L

3.488

OEPENDENT VARTABRE H/HREF

. 1908

.038J

.0302

0910

875

.e0e9

777

.09

2298

2018

.0387

.20%7

.8508

.0838

.3297

.036%

. 1996

.B617

.0666

2031

307

.03v8

.027%

.Que%

.1382

L1917

.8727

. 065

.20e8

HREF

.3%18

.0318

.1831

.e038

~.9000

.aam

TRIP

. 057

“a03

L0364

.2030

.09%8

.0800
.0807
. 0480
.063%
0958
L1319
. 1808
. 1968
2299

PO

3

AL

L0337

. Quvg

. 1481

. 1998

.90%8

.0760

2108

(RHADL D)

= §981.30"
KLY 3303
.0398 .0v38
1933 190
.9268 .837
0587 .0u3}
.0331

.0139

.413%

1258 1207

PALT

L R R

079
.0367
0353
Nodll
B4

.1s00
.1853
. 1966

8487

. Qubte
ouee
.0367
L0521
.08%7
.1100
Arag
. 1350
L1407

[
W

713.000

B-tal

, Pl

. 1629

.972¢8

104

. 1692

.1389

» 1398



OATE 08 AN 79

ALPHA ¢ &) = 170.000

SECT'ON ¢

Xz

THETA

157
0

X/L

.000
ee.
w5,
67.
90.

te.
135,

500
oot
500
520
500
eoo
500
co0

THETA

22.

“5
67
i1

1ie

1S,

157

82

X/t

nng
500
c10

.50
.¢coe
. 500

910
500
ene

THETA

-

27
18y

.000
a2.
3.
500
Q0.
t12.
135

500
009

goe
300
000
500
0ng

TABULATED DATA - SWiI2F

MACH

11SRE (FRD STING MT)

1220

L0423

1331

Louis

.0v2s

L0357

.0797

1013

.70%1

0962
.0B86
.0791
LSBT

-.9709

1048
. 1259
L1393

1332

.9810

.090%
.0878
L1
L1208
. 138%
1L
.2208

-.9000

233y

07=9

7362

L0701

L1100

BLLY

.0292

L0704

L8772

0335

L 0u3e

Q48

.0739

pLall

1"

LARC UPHT 1119 (SH-12F1, SRO WITHOUT B. L. TRIP

L1795

L0478

L1049

7667

QM2

.L/08

.092%

LN Tl

L1876

3.700

RN/L

3.480

DEPE! JENT VARIABLE H/MREF

1925

L0501t

.0365

-.9000

.087v

109%

77

.07

1353

.2016

.oua8

L1077

ns3ec

LIS

.3297

.Quee

,0093

L8617

. 0548

L1211

L3407

L0485

. 0289

0318

.073%

.0%v8

.8727

. 0567

.1307

HREF

.3518

LTS ]

.0871

.8838

~.9000

L1521

457

.+203

.0u8?

.09813

. 0683
. 0664
L0791
,09c9
MLy
L1334
. 1548
1508
L1691

PO

M3y

.0803

.0307

. 0288

.0761

.0961

. 9058

.06

1730

LRHADIO)

= 5990.000
BT 3303
Nl ) .0518
. 0961 . 0991
. 9266 .9377
L 0%y .0380
.0362

.0670

.0918

. 0964 0922

OAOE

- 2]

.0%23
,0u03
.0387
.0323
.0318
L0919
.0728
.0809
0932

8487

.037%
,0439
.0u83
0561
07
. 0906
.0937
.1037
0T

he. 000

952

.0ve2

.0876

.9728

1120

.0833

.0728

0728



OATE 06 N T3

ALPHA | 3)

TABULATED DATA - SHI&F

SCCTION ¢ 11SAB (FWD STING MT)

x/L

THETA

4
w5
87
80
1e
133
157
1680

X0

.000
.500
.090
.300
.000
.3500
.000
.00
.000

THETA

e

135,
.500

157

180,

X/t

.000
2.
s,
67.
90.
.500

500
000
500
000

000

000

THETA

67

197

180.

.000
ee.
w5,
.300
.000
112.
133,
.500

500
000

500
000

000

1220

.Qu60

.03

. 7251

.1037
.1009
. 1047
-.9000
.1003
.0978
0941
.00%6

.096%
.0890
L1010
L1037
.102%
. 106%
L1061
~.9000
.0938

L1338 LY

,Quet .0308

.0u73

.0u8s

.0u38

.039% 0293

.7382 N2

073 .0698
.0829
.0609
. 0381

.0898  .0%a%

LARC UPKT 1118 (SH=18F), SR8 WITHOUT B, L. TRIP

160.000 MACH (1) =

.179%

L0479

1B

L1150

.1012

3.700

DEPENDENT VARIABLE M/HREF

. 1909
v

.0ues
.0528
-.9000
.08y
. 0436

1T

.1067

.1012

RN/L g, 3489 WREF -
‘ LAt

.2016

LOuRn

.Qus3

.8308

. 0808

.0899

.3297

.ouws2

.0439

.e817

.geeo

. 0970

<3407

.ousa

.0v72

.bue9

. 0457

.0uey

.8727

. 09%

. 1029

3518

0418

.0399

-.9000

A1

. 097

4203

04T

oWy

.1080
L1078
110
. 1081
1102
A0
ive
. 1099
ALY,

PO

A3

. 0486

.0533

.0v63

. 0491

.ONE8

.90%8

.0953

LACA3

(RMAQ10)

= 7009.000
Me24 8303
0473 (0519
0400  .0%23
.9288 .8377
L0486 0464
0478

,Ougy

.0%03

.OwBvw . 0%80

10

PANE

L8413

087
.05%7
. 0548
.0%31
033w
.0532
L0543
L0524

. 9487

.0591
0973
. 0597
. 0572
. 0624
.0616
.057%
. 0602
. 0622

32

713.000

5%

il

8728

.0918

.0781

073



