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FORCE TEST OF A 0.88 PERCENT SCALE 142-INCH
DIAMETER SOLID ROCKET BOOSTER (MSFC MODEL
NUMBER 461) IN THE NASA/MSFC HIGH REYNOLDS

NUMBER WIND TUNNEL (SA13F)

by
J. D. Johnson, NASA/MSFC
G. W. Winkler, NSI

ABSTRACT

This document presents the results of MSFC HRWT 034 (NASA Series
No. SA13F), a force test of a 0.88 percent scale model (MSFC #461) of
the 142 inch diameter solid rocket booster without protuberances con-
ducted in the MSFC High Reynolds Number Wind Tunnel. Objective of this
test was to obtain aerodynamic force data over a large range of Reynolds
numbers. The test was conducted over a Mach number range from 0 4 to
3.5. Reynolds numbers based on model diameter (1.25 inches) rauged from
.75 million to 13.5 million. The angle of attack range was from 35

degrees to 145 degrees.
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NOMENCLATURE

GENERAL

DEFINITION

abbreviation for axial force
normal force, lbs

side force, lbs

length of SRB model, in.

reference length; diameter of the
cylindrical section of the model, in.

moment reference point

pitching moment, in.-1lbs

yawing moment, in.-1bs
abbreviation for normal force
wind tunnel charge pressure, psi
total pressure, psi

static pressure, psi
abbreviation for pitching moment
dynamic pressure, psi

Reynolds Number (based on the model diameter)
abbreviation for rolling moment
abbreviation for side force
Solid Rocket Booster

re.erence area (cross-sectional area of
the cylindrical section of the model), in.

total temperature,°F

2

tunnel charge temperature, °F
missile axes system

longitudinal position of the center of
pressure, expressed as a fraction of the
SRB length (QB = 15.326)measured from nose
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NOMENCLATURE (Continued)

DEFINITION

abbreviations for location of the
moment reference point in the missile
axis system, measured from centerline
of model at nose (XMRP measured in
negative direction of xm). in.

abbreviation for yawing moment

COEFFICIENTS
DEFINITION
pitching moment coefficient in the missile
M
axes system; = —-———JL——T-
Cmm q Sref g'::ef
FN
normal force coefficient; CN “ o
m ref
Mz
yawing moment coefficient; C =
n q s
m ref ref
FY
side force coefficient; C - —
¥ q S
m ref
GREEK SYMBOLS
DEFINITION

angle of attack of model, since
there is no yaw angle (8), then a
is the same as the total angle of
attack (uT), deg

total angle of attack, deg.

angle of sideslip, deg
Mach number
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NOMENCLATURE (Concluded)

DEFINITION

roll angle, i.e., angle between the
missile Yp-axis and the plane defined

by the missile Xy-axis and the relative
wind vector (from a pilot's viewpoint in
an airplane, a positive roll angle is a
clockwise rotation). Since the model was
axisymmetric the roll angle was considered
to be zero , deg

ratio of specific heats (for air vy = 1l.4)

SUBSCRIPTS

DEFINITION

reference conditions
total conditions
charge conditions
model body

missile axis system

static conditions



INTRODUCTION

The wind tunnel test described herein is a continuation of a series
of tests that are being conducted to establish the static stability
characteristics of the Space Shuttle Sclic Rocket Booster (SRB) during
reentry. This test was a high Reynolds number force test conduct;d on
a 0.88 percent scale model of the 142 inch diameter SRB without attach
hardware or protuberances.

A four-component balance was used to obtain normal force, side
force, pitching moment,and yawing moment data. Force data were obtained
at Mach numbers of 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0, 1.2, 1.42, 2.0,
and 3:5. The Reynolds number based on model diameter (1.25 inches)
varied from 0.75 million to 13.50 million. The SRB model was tested at
angles of attack between 35 and 145 degrees.

This High Reynolds number test along with those of References 1
through 5 provides a complete set of aerodynamic force data for the
same SRB configuration over a Reynolds number range from the suberitical

(RN :_3.5x105) through the supercritical (3.5x10s

<Ry < 2x106) and
transcritical (RN > 2x106). Transonic SRB reentry flight Reynolds
numbers are in the transcritical range. Other wind tunnel tests that
provide static aerodynamic stability characteristics at other Reynolds
numbers on the same SRB configuration are TWT 565 (Ref. 1), TWT 572
(Ref. 2), TWT 578 (Ref. 3), LaRC 8' TPT Test 655 and 662 (Ref. 4), and

TWT 590 and 595 (Ref. 5).



MODEL DESCRIPTION AND SUPPORT HARDWARE

Model Description

The model, MSFC model 461, was a 0.88 percent scale model of a 142
inch diameter SRB. The model was a "clean" configuration in that it
contained no protuberances or attach rings. The general arrangement of
the model is shown in Figure 2. The model consisted of four basic parts:
the nose section, the body section, the tail section, and the engine
section. The model had a hollow aft skirt and nozzle skirt. A cross
sectional view of the model tail section and engine section is presented

in Figure 3. Model and full scale dimensions are presented in Table III,

Support Yardware

The capport hardware included two different stings and an extension.
The two stings allowed testing over a large angle of attack range.
Model-sting configurations for the various angle of attack ranges are
presented in Figure 4. A 45-degree offset sting was utilized for testing
at angles of attack of 35, 45, and 55 degrees. A 135 degree offset
sting arrangement was utilized for testing at angles of attack 125, 135,
and 145 degrees. For angles of attack of 80, 90, and 100 degrees,a 90-
degree offset sting was used. Figure 5 presents an installation

photograph of the model mounted on the 90-degree offset sting.

The extension was used to connect the stings to the strut of the
tunnel. Figure 4 shows the sting sting-extension configurations for

90- and 45-degree stings. Since the nose and tail sections of the model



were interchangeable, the 45-degree offset sting had the added capability
of becoming a 135-degree offset sting by interchanging the nose and tail
end rolling both model and sting 180 degrees (See Figure 4). The model
stings were held in the extension by two set screws, which allowed the
sting to rotate 180 degrees. The pitch mechanism for the sting subpott’.
hardware had a +11 and -18 degrees movement from the horizontal.

A four.component balanie, designated as MSFC #243, was used to obtain
the force data. The balance was capable of measuring 3000 pounds in
normal force and side force and 3000 inch-pounds in pitching moment and
yawing moment. Both stings of the model support system provided a
passage for the wires from the balance to the interior of the sting
support hardware. The balance wiring was not exposed to the tunnel air

flow.



TEST PROGRAM

The test was conducted at Mach numbers of .4, .5, .6, .7, .8, .9,
1.0, 1.2, 1.42, 2.0, and 3.5. The Reynolds number range extended from
.75 million to 13.50 million based on the model diameter of 1.25 inches.
The roll angle for the model was always considered to be zero since the
model was axisymmetric. The Data Set/Run Number Collation Summary is
presented in Table II.

The first part of the test was conducted with the 90~degree sting
set up; see Figure 4(a). The angles of attack for this set up were 80,
90, and 100 degrees. The 90-degree sting was removed and replaced by
the 45-degree sting setup, Figure 4(b). The angles of attack were 35,
45, and 55 degrees. Upon interchange of nose and tail for the 45-degree
sting set up, and rolling the sting-model combination to a 180-degree
position, the 135-degree sting set up was established. This allowed

testing at angles of attack of 125, 135, and 145 degrees, Figure 4(c).



TEST FACILITY DESCRIPTION

The MSFC High Reynolds Number Wind Tunnel (HRWT) is a Ludwieg tube
tunnel capable of producing a Reynolds number range of 7 million to 200
million per foot over a Mach number range of 0.25 te 3.50. The test
section is 32 inches in diameter by 64 inches in length.

The supply tube has a 52-inch inside diameter and is 386 feet long.
It is terminated on one end with a hemispherical head and on the other
end with a stilling chamber. The stilling chamber is 20 feet long and
has a maximum diameter of 78 inches. The entrance cone has an 8-degree
included angle.

The facility uses six interchangeable, axisymmetric, contoured
nozzles. The diameters at the entrance and exit of each nozzle are 52
and 32 inches, respectively. The '"sonic'" nozzle is used to produce all
subsonic and transonic speeds. The other five nozzles are designed for
discrete Mach numbers, 1.4, 1.7, 2.0, 2.75, and 3.5. Further details
and performance characteristics of the HRWT are presented in Reference

6.
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DATA REDUCTION

Parameters measured and recorded during this test were as follows:

0 Wind tunnel conditions (Po, Ps, Pc, and To)

o Four-component force and moment data

o Sting attitude

Tunnel conditions were used to calculate the Mach number. the
dynamic pressut;, and the Reynolds number. Table I gives the average
tunnel conditions for the test. All four component force and moment
data are presented in the form of non-dimensionalized static stability
coefficients (C

R -ingne oy | | Cn ) in the missile axes system. The
m

Np ' Y’ oy
missile axes system is shown in Figure 1.

The model was set at a nominal attitude in the tunnel using an
inclinometer. The angle of attack was determined by correcting the
nominal attitude for balance and sting deflections.

The moment reference point (MRP) is taken to be the SRB's burn out
center of gravity and its location is measured from the center line of
the SRB at the nose. The model had a moment reference point of 8.683
inches from the nose (sce Figure 2). Changes in the balance moment
center (BMC) due to the nodel nose and tail sections interchange for
the 135-degree sting offset was reflected in the data reduction program
by input of the appropriate transfer distance between the BMC and MRP.
The reference length (lref) was the model diameter of 1.25 inches. The

model reference area was 1.227 square inches,which was the cross-

sectional area of the cylindrical section of the model.

12



Two problems were found in the data:

(a) Excessively large fluctuations in the force and moment

readings. '

(b) Incorrect temperatures.

A set of 131 runs was selected from the total of 211 runs from HRWT 034,
The runs not selected had tunnel conditions that were unacceptable or

the standard deviation of the balance load trace exceeded 30% of the
mean value. A data set/run number collation summary for the 131 rums
is presented in Table II.

For those runs that had incorrect temperature recordings, a
temperature correction was made as follows: assuming the temperature
in the charge tube of the tunnel to be the same as ambient temperature,
the total temperature was determined from the following relation of

total temperature to charge tube temperature, To/Tc'

=1

T, + 459.7 - (P_o) Y

Tc + 459.7 P,
Ambient temperature was obtained fr_om the MSFC weather station for the
time the run was made. Po is the total pressure (measured in the
stilling chamber), and Pc is the supply tube initial charge pressure.
Gamma (Yy) is the ratio of specific heats, 1.4 for air. Refer to
Reference 7 for the derivation of the preceding relation. Since the
total pressure to charge pressure had been established for each of the
test section Mach numbers (Reference 6), substitution in the above
equations gave the total temperature. The value of total temperature

thus determined was used to calculate run Reynolds number,

13
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Table 1T

TEST: HRWT 034

l_gng: 6/17/75

TEST CONDITIONS

MACH |*REYNOLDS DYNAMIC S TAGNATION STAGNATION
NUMBER| NUMBER PRESSURE TEMPERATURE | PRESSURE
(pounds/ sq.Inch) (degrees Fohrenhelt ) | ( pounds /sq.inch)
0.4 0.74 % 10" 3.0 36 37. b\
1.4 5.3 26 54.3%
1. 87 7.21 52 7\.306
.82 16,00 I 99.22
1.96 16,20 3% 97.23
2.01 10.20 4\ 161,28
3.13 6,59 53 159,82
£.\9 21.65 AT 210.460
5.\% 26,10 37 2493
5.3% 26.90 37 266,33
b.bd 33.07 3\ 326,70
7.53 3%.30 4% 387,03
7.%5 42.59 70 42682
%.10 A4 AD == 426,24
.20 43.43 52 426.34
4 3,24 43,80 53 429,09
BALANCE UTILIZED: __ MSFC No. 243
_ CAPACITY: ACCURACY: Aot 8 0=114.26
= 3000 1bs. + 15 1bs. + 0.105
= 3000 1bs. + 15 1bs. s == =
AF N:A. N.A. N.A.
= 3000 in.-1b. *+ 15 in.-1b. T
RN N.A. N.A. N.A.
e 3000 in.-1b. + 15 in.-1b. + 0.084

COMMENTS:

*Reynolds Number based on model diameter

\
MSFC - Form 263-1 (Rev, April 19173)
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COMMENTS:

Table I. (Continued)
TEST: HRWT O34 DATE :
TEST CONDITIONS
MACH REYNOLDS DYNAMIC S TAGNATION STAGNATION
NUMBER| NUMBER PRESSURE TEMPERATURE | PRESSURE
(pounds/ sq. Inch) (degrees Fonrenhelt ) | { pounds /sq.inch)
0.4 v.33 x10° 43.90 47 427.18
a4 43,40 4\ A, 2%
8.88 A3 TR 30 A2k, 3
10,20 52.70 38 Bi1V.\2
10.2.1 51.00 36 508.98
11,94 ©0.78 R £91.62
©.5 8.%6 5.54 4o 36.98%
L.28 7.23 26 A%.\2
.59 0.2 58 ©9.%9
3.4% 23.46 ;& 188,71
487 33.24 T 217.08
b.94 4413 47 £9%.9
9.50 L1.50 ma 4\2.02
9.64 6\, 70 50 414,13
10,04 _6\.%% 36 A\S,TS
Y 11.62 73.30 A2 496.93
BALANCE UTILIZED:
~ CAPACITY: ACCURACY: St
NF
SF
AF
PM
RM
YM

MSFC - Form 2631 (Rev, April 1913)
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COMMENTS:

Table 1. (Continued)
TEST: HRWT 034 DATE:
TEST CONDITIONS
MACH | REYNOLDS DYNAMIC S TAGNATION STAGNATION
NUMBER| NUMBER PRESSURE TEMPERATURE | PRESSURE
(pounds/ sq.Inch) (degrees Fanrenhelt ) | { pounds /sq.inch)
0.5 1,78 x10® 73.40 4\ 494, 4%
1. %0 706.10 3% 495. 36
13. 30 212,60 39 855,12
| 0.6 RPRYY 7. 40 19 =
- L2 .38 28 A0, \8
A7 10,38 2 _5:.98
L8 14, 20 62 RATE 3
2.43 19,37 5% 9,74
246 19.70 _51 38,99
2.58 1%.70 26 98.29
__3.066 24.04 R W8, 69
3,87 230.4% L3 15),3%
A.4L 34.97 69 A\ T73.\7
b, %1 49,30 3\ 249.\% |
7. 01 49.50 3% 252.2%
7.70 S6. 20 50 29%.25
BALANCE UTILIZED:
~ CAPACITY: ACCURACY: ]
NF S
SF SIS
AF
PM
RM
Y™

MSFC - Form 263-1 (Rev, April 1973)
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NF

SF

AF

PM

RM

Table I. (Continued)
TEST: WRWT 03A DATE:
TEST CONDITIONS
MACH | REYNOLDS DYNAMIC STAGNATION | STAGNATION
NUMBER| NUMBER PRESSURE TEMPERATURE | PRESSURE
(pounds/ sq.Inch) (degrees Fonrenheit ) | ( pounds /sq.inch)
0.6 8.86 % 10% ©3.90 A 326.7%
10.17 30 .00 T2 A02 .63
1. 39 79.%6 b3 A2 . \b
0. 82 79.70 48 403 .02
10, %4 79.40 A7 402.99
10.98 1%.95 40 A 00.60
\\, 60 7%. 69 43 404,54
13.\6 95.00 40 A%0.34
¥ 13,50 96.90 37 4%3.\%
°.7 1.30 10.10 % 39.95
1, 6! 13.38 55 54,72
2.3) \9.59 53 18,63
2.58 21.90 59 0. 28
3.7 32,72 70 \29,47
.43 £5.90 b2 _222.23
7.20 0, 94 5\ 242.13
BALANCE UTILIZED: =
~ CAPACITY: ACCURACY: el

™

COMMENTS:

MSFC - Form 263-1 (Rev, April 1973)
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Table I,

(Continued)

TEST: ARWT 034

TEST CONDITIONS

NF

SF

AF

™

COMMENTS:

MACH REYNOLDS DYNAMIC S TAGNATION STAGNATION

NUMBER| NUMBER PRESSURE TEMPERATURE | PRESSURE
(pounds/ sq.Inch) (degrees Fonrenhelt ) | ( pounds /sq.inch)

0.7 .9 % 10° 73.10 54 299.54
9.5\ 3299 et A33.44
1.2\ 7 98.20 (A 393. 44
.98 97.90 A2 395.15
. 32 12.07 101,95 Ab 397 35\
0.2 .10 10,08 Al 34,37
.33 .54 2l 2%
1,69 1e.04 b0 54,07
2.10 \9.\7 & 5,70
12.23 115,90 59 394,40
12.64 \1\5.17 AL 390, 6T

12.%3 116,26 39 38%. %
0.9 3.04 29.78 AR W, 57
1.78 80.40 D 23%.5\
8.05 &t 90 53 239.4%
212 $2.\6 52 24\, 84

BALANCE UTILIZED: e
CAPACITY: ACCURACY: -

e e e e
m————— e
—— e e ot

MSFC - Form 2631 (Rev, April 1973)
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TableI. (Continued)
TEST: HRWT 034 Igngz
TEST CONDITIONS
MACH REYNOLDS DYNAMIC S TAGNATION STAGNATION
NUMBER| NUMBER PRESSURE TEMPERATURE | PRESSURE
(pounds/ sq.Inch) (degrees Fohrenhelt ) | ( pounds /sq.inch)
0.9 Q.23 x\0* 20.5% A5 242.%1\
$. 40 0. 54 36 24%.0%
3.57 21.99 32 242 .18
8. 6\ .52 2% 240.6%
1.0 3.58 29.99 LT 167,13
| 8.43 $7.40 a3 23%.23
Y 2.6 39,56 39 241.48
12 1. 47 17.47 56 41,63
2.82 33.3) 56 79 .97
5.0% 62.07 72 149.93
5.%3 68 .32 53 163.77
5.94 8.2\ A6 13.%0
©.00 .44 a8 1o 6,55
6. 17 69.30 38 166,42
6,19 (8.63 32 1e4.35
.23 69.45 3z 165,36
BALANCE UTILIZED: =
~ cAPACITY: ACCURACY: S E
NF
SF
AF
PM
R“ L e e —————
Y™
COMMENTS:
:
4

MSFC - Form 263-1 (Rev, April 1973)
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Table 1. (Continued)
TEST: ARWT 034 DATE:
TEST CONDITIONS
MACH | REYNOLDS DYNAMIC S TAGNATION STAGNATION
NUMBER| NUMBER PRESSURE TEMPERATURE | PRESSURE
(pounds/ sq.Inch) (degrees Fonrenhelt ) | ( pounds /sq.inch)
1.2 ©.29 % 10° ©9,0% 29 165.58
.29 ©9.64 30 166,34
0. 37 B, 30 24 165.49
1.42 5,90 ). 33 AT 165.46
.05 AN 39 lob. 22
.24 72,32 3\ 17,77
Y .27 170,17 = < tale. 48 |
2.0 1.59 20.33 %] _56.43
1.69 20,2\ AS 56.49
2.92 35, 3) 49 98,68
4.\9 50.67 A9 141,60
S5.28 5.83 O LR SRS
5.28 _5.97 = 3 \%4, 36
_5.29 .32 b2 195,33
5.3% b ,37 56 185.22
Y 5.39 b, \% 55 124.95
BALANCE UTILIZED:
~ CAPACITY: ACCURACY: g
NF
SF
AF
P
RM
M

COMMENTS:

MSFC - Form 263-1 (Rev, April 1973)




Table I. (Continued)

COMMENTS:

TEST: HRWT 034 DATE:
TEST CONDITIONS
MACH | REYNOLOS DYNAMIC STAGNATION | STAGNATION
NUMBER| NUMBER PRESSURE TEMPERATURE | PRESSURE
(pounds/ sq.Inch) |(degrees Fonrenhelt ) | ( pounds /sq.inch)
2.0 5,39 x10° ble. 1% 86 185,50
5.44 65.75 49 193,77
S:46 23,97 49 194,38
7. 63 95.57 62 267.6%
7.70 95 .7\ 59 26T7.47
7.%6 95,76 52 26T, )
3.8 294 23.1% A% 206.\6
3.97 33.95 18 302.0%
$.97 33.95 17 3013.%4
4.3% 33.94 A3 30199
7.42 bl 28 906 5%9.59
7.7 66,17 1% 59%. L4
T b \T k] 589.36
7. 71 bb. 19 74 588.70
1.80 ©6.07 72 597. T6
7. %6 bb.\1 70 5%%.63
BALANCE UTILIZED:
~ CAPACITY: ACCURACY: o
NF iai——
SF e
AF
PM e e
RM
e ——————

MSFC - Form 263-1 (Rev, April 1873)
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Table 1. (Concluded)

TEST: HRWT 034 L?A&’

TEST CONDITIONS

MACH REYNOLDS DYNAMIC STAGNATION STAGNATION

NUMBER| NUMBER PRESSURE TEMPCRATURE | PRESSURE
(pounds/ sq.Inch) (degrees Fonrenhelt ) | ( pounds /sq.inch)

3s $.92 %10® 66.06 29 587. b

BALANCE UTILIZED:

omam: o G
NF
SF =
AF = =
P" ——— e
RM

Y" e e

COMMENTS:

MSFC - Form 363-1 (Rev. April 1973) 23
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TABLE II.

a OR B

COEFFICENTS

SCHEDULES

IOVAR (1)

JEST: HRWT 034 DATA SET/RUN NUMBER COLLATION SUMMARY DATE: Juwe /7, /975
DATA SET LR R W SCHOD.|PARAMETERS/VALUE ';2- MACH NUMBERS ( OR ALTERNATE INDEPENDENT VARIABLE |

IDENTIFIER als| g [Ruxio® runs| &4 | .S J /.8 1.9 11.0]1.2/142/2.0 < 6

R1F 00!isRp w/0 PROT, |35l0]|0 | 5.30 | : 2
002 5.9 |
293 ¢. 30 ) ~
004 7.90 59/ 166
005 3.490 | {1434
gob . 465 | (145 /o <
001 ) el 11 o 3
008 45 2.00 L |7 ¢
alo _3.00 | 75/9 E
or 4.00 i i Mﬁ i
012 5.20 || 734
0/3 5.30 l 6[[0
9/4 tel 1t =k
15 6.70 / 79/0
016 7.40 [ 53/ i
017 . 775 | 5,

Y 018 ¥ _3.00 | 60[&
%E“Tn A l%;".".“.\ 1 l?;'.'t i l‘c’,y.“.ﬂl A lsn(ﬁbw

IDVAR (21 NCV

MSFC- Form 243-2 (Rev. M. v 1913)
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TABLE II. (Continued)

PRI L SRR PR TR T D o

LljlxnlnlljnlnnleAJAllnlnnlnnllllllllllllnlnllnl|1 lAAJll

pee {

a OR B

COEFFICENTS

IOVAR (1) IDVAR (2)

il v

SCHEDULES

TEST: HRWT 034 DATA SET/RUN NUMBER COLLATION SUMMARY ATE ;
R HD. [PARAM JVALU NO. MACH NUMBERS ( OR ALTERNATE INDEPENDENT VARIABLE )
e e T e T T T T8 [ S [islis atlEala
RIF 019 |SRB w/Q PROT. 45/0 (0 | 5.20 \_133/0]
020 1.40 } 8l1/o
021 9. 50 | 139/
022 1. 60 l 140/0)
023 11,20 i 141/
024 12.20 | 142/ P
025 5 _5.30 ¥ 63/ ;
026 .20 | 71/6 ¢
027 7.70 2 60/s| 67/d ¢
023 7.35 | |essto -
| 029 265! | ) 70/
| 030 Y 10.40 |
031 0 5.45 ] 37/
032 5.90 ' 2¢
033 7.40 ( 4700
034 §.10 25/
435 , 10.20 | |2
036 4 IR AY | 23/s
1 ? 13 |" 25 n 3 43 a8 55 61 67 75 76,

———

MSFC-Form 243-3 (Rev. May 1972)
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TABLE II (Continued)

TEST: HRWT 034

DATA SET/RUN NUMBER COLLATION SUMMARY

DATE :

DATA SET RPN scwo. [PArRAMETERS/VALUEY] NO- MACH NUMBERS ( OR ALTERNATE INDEPENDENT VARIABLE | iR
IDENTIFIER alB| @ |Rux10® runs| .4 _._lsr 6 | .7 |. 2 11,0]1.2 |1.4212.0 ',3:.5..,
RIF 037 |sRe w/Q PROT. (80|00 | 13.50 \ 24/1 Sl L e

033 70 0.75| | | |63f 8
031 0.95 34/,
040 1. 10 i 5/ 87/ ah
041 1.12 AR IR
042 1.20 | 132/ A
043 1.35 91 /0 2074 :
044 1.45 : 121/ 96/l W
045 1.55 | 92/ i
046 sget 13 144 32 :
047 1.70 l 95/6 f
043 1.%6 t 93/6 :
049 2.00| | | li30k |
050 2.10 i 1274 !
051 2.30 l 122/ 5
a52 _2.45 [ 3/i |
it I 2.c0| || 4/2 i ;
054 Y Ylyl 280 1 24 | :
1 7 13 19 25 n 7 43 49 55 651 67 75 "€ '
O S A Pl s b i, il !
COEFFICENTS IDVAR 1) IDVAR (2} N, 4
a OR B 1
SCHEDULES i

MEFC- Form 3631 (Rev. May 1973)
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TABLE II. (Continued)

TEST: HRWT 034

DATA SET/RUN NUMBER COLLATION SUMMARY

DATE :

a OrR B

COEFFICENTS

SCHEDULES

1IOVAR (1)

IDVAR (2}

v .

DATA SET PRGN NN, 1 scHo. |[PARAMETERS/VALUES ’:;:_- MACH NUMBERS ( OR ALTERNATE INDEPENDENT VARIABLE )
IDENTIFIER alfg| @ [Ruxio® runs| 4 | B | .6 | .7 | .8 |.91)0]).211.42/2.0'3.5]
BAF 055 SRB w/0 PROT, (70/0]0 2.90 P 3L/Q-;.3‘_‘{€
056 o nf 12 |
057 3.50 I 100/ : B
058 s S w02kl | li0sh| : ;
- 059 _J.90 | 101/2 'r 5
060 420 | 211314 i ‘
061 4.40 | '3_8]1 a
062 445 || 25/ ] 3
063 49 ) 119/ ! £
064 510 | : . 12/ g
065 145 | a1 ;
066 = ) : Il .’ :
067 640 i 126/6 ! |
043 6.6 l ,rus/: . {7
069 6.90 | 114/1 |
070 7.20 | 11/ |
071 . 7.5¢ | 260 , :
072 v yiviy |l z7e ] 205/o) b |
1 7 13 19 25 £} 37 43 a9 55 61 67 T?-; ’
P AT EPISPET S SENNP P (1 O PO O YOS o T Dl st WU YEND (v SR D0 G e DR RSP sl L

MSFC. Form 143-1 (Rev, May 1913)
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TABLE II. (Continued)

TEST: HRWT 034 DATA SET/RUN NUMBER COLLATION SUMMARY DATE :
DATA SET A SRR SCHO, [PARAMETERS/VALUE ':)‘:_- MACH NUMBERS ( OR ALTERNATE INDEPENDENT VARIABLE ) i i
IDENTIFIER alf| @ IRuxiob ounel 41 .S 1.61 .7 . 2 11,011.2 [1.42/2.0 ‘3.5
RIF 073|sRp w/Q pROT. |f0/0lo | 8¢5 l ' 202/ ',_
074 3.95 2| /e 16/8 .
075 ‘ %.50 | Ted/)
076 10,00 l 15/0 ‘ [
077 ' 11.90 L | 19/4|201/0
078 | 12,10 | 134/5 p
079 12.60 l 134/
030 /13.30 e | 20/ e
031 120 545 l EYY B
032 » 5.50 | 30/s o
033 i 7.90 1 3ife P
034 10.20 | |27/ :‘ }
035 11.30 l 28/ } _’
086 13.15 | 2% ;
037 125| 5.40 1 171/
083 6.00 | 151/0 i
031 . 630! | 52/, |
¥ 090 B viviv!l 73 |1 174/
1 i 13 19 25 31 37 43 a9 55 61 67 ]i;_f\

PO UL T 99 00 T AR RIR (0 RPGE R APOUP PGPt B GHLA TP S e A7 b SR e S G Y AT B 0 PSR Sl TR DI S Y 1 i
COEFFICENTS IDVAR (1) IDVAR (2)

a or 8
SCHEDULES :

MEFC. Form 2433 (Rev, May 1373)
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TABLE II. (Continued)

TEST: HRWT 034 DATA SET/RUN NUMBER COLLATION SUMMARY DATE : _.j
OATA SET Y SCHD. PARAMETERSIVALUEJ NO(: MACH NUMBERS ( OR ALTERNATE INDEPENDENT VARIABLE ) Ay
IDENTIFIER alg| @ x10° nonsl .4 | .S 1.6 .7].9].9]1.0]0.2]042]20]3.5.
RLFOI1|SR® w/o PROT. lzs|a| 0 | 3.10 | |
[ 092 $.20 | 156/0 i
093 10.80 | 149 i
094 5| 1.70 | 2080
_09s 130 [ hean .
09 2.45 | 165/ B ol
097 4,00 a sk -
098 5.30 | |is3 %
099 5.40 / O -
/60 6.2.0 | 15 -
so1 .30 | 157 /6 ik
102 7.00 | 1544 o
103 1.76 | 176/
104 2.30 | \51/;#
105 8.40 | 155/0
106 3.L5 | 156/)
167 9.60 | 1
¢ /o8 ¥ Y Y| 70.84 L e\ /o Gl
1 7 13 19 25 N 37 a3 a9 55 61 67 75 7o
Pt 1N G (RO O (GO S . (OO GHPRTRPUIEL L3 U R P YIRC (F R TP 0 WD o VAPOPUY GSOP WG o QR e DR TSR
COEFFICENTS IDVAR (1) IDVAR (2] NC
a orR 8 i
SCHEDULES RIEGT

MSFC- Form 243-1 (Rev. May 1912)
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(Continued)

TABLE II
TEST: HRWT 034 DATA SET/RUN NUMBER COLLATION SUMMARY DATE
DATA SET I sCHD. [PARAMETERS/VALUE ':)?" MACH NUMBERS ( OR ALTERNATE INDEPENDENT VARIABLE ) _—-
IDENTIFIER a Ru X 10° Runs| .4 | .8 | G |.T | .8 9 [vo )2 h.42] 20 (3,5
R1F 109 |sRB w/o prov. |35/6 |0 | /.90 | 162 ;
110 ' 12.80 | 1634 :
T, 4 5.40 | 173/
1z 6.00 | 170/ I
113 6.20 | _ls?/oL
L 8.20 | bk i
115 _8.60 | 168/ L
116 8.%0 | FI?]Q
Yy n7 ¥ 11.00 | 167/; i
i L
-
e
!
1 7 13 19 25 an 37 43 49 55 61 67 75

PR T RO ) e P e e D TP I s (R T 1L SR HAT O (5 0 WA S T L T NP DU O O 0B, [ N R 00 AN OO0 Y G A T AN WD lAJliRl_

a or B8

COEFFICENTS

IDVAR (1)

IDVAR (2} nNe

SCHEDULES

MS¥FC .- Form 2637 (Rev, May 1372)
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TABLE II (Continued)

DATA SET IDENTIFIERS GROUPING
FOR RESULTING DATA SET AlF201
Mach Data Set

0.4 R1F005
019
028
035
077
084
091
104
114

0.5 R1F021
036
080
085
107

0.6 R1F007
022
030
037
074
086
093
108
117
0.7 R1F023
078
109

0.8 R1F024
079
110

0.9 R1F006
018
029
034
083
092
105
115

31



TABLE II (Concluaed)

Mach Data Set

1.0 R1F020
58
106
1.2 R1F003
014
026
032
066
082
088
101
113

1.42 R1F002
089
100
112

2.0 R1F004
016
027
031
065
081
087
099
111

3.5 R1F004
017
027
033
061
090
103
116

32



Table I11.
MODEL DIMENSIONAL DATA

MODEL COMPONENT: 142 INCH SR8

GENERAL DESCRIPTION: 142 INCH SRB NOSE, BODY, AND ENGINE SHROUD/NOZZLE

COMBINATION WITHOUT PROTUBERANCES

MODEL SCALE:_ 0.0088
REFERENCE DRAWING(S):

THEORETICAL

DIMENSIONS: FULL-SCALE MODEL -SCALE
NOSE

Length 188.0 IN. 1.655 IN.

Max. Diameter 142.0 IN. 1.250 IN.

Cone Angle 18.167° 18.167°
BODY

Length 1408.0 IN. 12.393 IN.

Max. Diameter 142.0 IN. 1.250 IN.

Max. Cross-Sectional Area 700.98 T1.2 T, 227 IN.2
ENGINE SHROUD

Flare Angle 15.033° 15.033°

Length 93.0 IN. 0.819 IN.

Max. Diameter 192.0 IN. 1,690 IN.
ENGINE NOZZLE :

Length (Distance behind engine shroud) 52.0 IN. 0.459 IN.

Max. Diameter 47,7 IN. : .
TOTAL LENGTH OF SRB 1741.0 IN. 15.326 IN.

33
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POSITIVE DIRECTION OF FORCE COEFFICIENTS,
MOMENT COEFFICIENTS, AND ANGLES ARE
INDICATED BY ARROWS.

Figure '1. MISSILE AXIS SYSTEM




» 15.326 il vl
| .
| |
S Sl Al R WO GRPR S SR U ) -~—~~-3,3zs‘v-~-—f-»—>{
| | 15.033° |
f | ‘\
18.167° ; S AR
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A YMRP = 0.0 A
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ALL DIMENSIONS IN INCHES

Figurez-. GENERAL ARRANGEMENT OF MODEL SOLID ROCKET BOOSTER
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ALL DIMENSIONS IN INCHES
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Figure 3. SHROUD/ENGINE NOZZLE ARRANGEMENT
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(a) THE 90-DEGREE OFFSET STING, FOR 80, 90, AND
100 DQEEFES ANGLES OF ATTACK.

-

=SS 90° STING OFFSET
10° | '
1§° z J \ STING EXTENSION

(b) THE 45-DEGREE OFFSET STING, FOR 35, 45, AND
55 D%EgEES ANGLES OF ATTACK.

r~a

45° STING OFFSET 7

S

(c) THE 135-DEGREE OFFSET STING (UTILIZING THE
45-DEGREE OFFSET BY INTERCHANGING NOSE AND
TAIL SECTIONS AND ROTATING STING AND MODEL
COMBINATION 180 DEGREES), FOR 125, 135
AND 145 DEGREES ANGLES OF ATTACK.

~<)

135° STING OFFSET.

i

PITCH MECHANISM AND STING SUPPORT

- \\¥——PITCH MECHANISM AND STING SUPPORT

135°

\

——PITCH MECHANISM AND STING SUPPORT

Figure 4. EXAMPLE MODEL SUPPORT DIAGRAMS
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INSTALLATION PHOTOGRAPH OF THE MODEL WITH THE 90 DEGREE OFFSET STING

SET UP

Figure s.
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CNM

MISSILE AXIS NORMAL FORCE COEFFICIENT.

DATA SET SYMBOL CONF IGURATION DESCRIPTION ALPHA TA 1 REFERENCE INFORMATION
(BiFOO! MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 35.000 .000 .000 SREF 110.0000 SQ.FT
(BIFO08 ) MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 45.000 .00C .000 LREF 142.0000 IN.
(BIFD2S) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES - 55.000 .000 .00C BREF 142.0000 IN.
1F031 ) MSFC HRWT 034 (SAI13F) SRB w!THOUT PROTU:ZRANCES 80.000 .000 .000 XMRP 986 .7050 IN.
1F038) MSFC HRWT 034 .>‘13F) SRB WITHOUT PROTUBERANCES 90.000 .000 .000 YMRP .0000 IN,
1FO81 ) D MSFC HRWT 034 (S/. 3F) SRB WITHOUT PROTUBERANCES 100.000 .000 .000 ZMRP .0000 IN.
SCALE 0088
25.0T B
22.5
20.0¢
17.5
15.0
12.5
10.0{— s B8 4 0 | Pl
7 .ttt ! e o B 5 i
""" BT
5.0
o
2.5
0
e
el i i i
.01 .10 ' 1.00 10.00 100.00
REYNOLDS NUMBER X 10-6
EFFECT OF REYNOLDS NUMBER ON AERODYNAMIC CHARACTERISTICS
(AIJMACH = .40 PAGE 1



MISSILE AXIS NORMAL FORCE COEFFICIENT. CNM

DATA SET SYMBOL CONF IGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(BIFOO01 ) DATA NOT AVAILABLE 35.000 .000 .000 SREF 1'0.0000 SQ.FT,
(BI1FO08 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000 LREF 142.0000 IN.
(BIF025) DATA NOT AVAILABLE 55.000 .000 .000 BREF 142.0000 IN.
(BIFO31) MSFC HRWT 034 (SA13F) SRB WiITHOUT PROTUBERANCES 80.000 .000 .000 XMRP 986 .7050 IN.
(BIF038) MSFC HRWT 034 (SAI3F) SRB wlTHOUT PROTUBERANCES 90.000 .000 .000 YMRP .0000 IN
(BIFO81 ) D MSFC HRWT 034 (SA13F) SRB wITHOUT PROTUBERANCES 100.000 .000 .000 .0000 IN
’ SCALE 0088
25.0
22.5 A A e
20.0
17.5
15.0
_ i
..... )
12.5+ ,
1O L O , T —— j : "
il oo il 08 G i . . SH0AGE e - Tigh&f“i'x
7.9 [
s "
5.0
I
20
0
-2.9
f
i : I e i G ol Tl A e
.01 .10 1.00 10.00 100.00

REYNOLDS NUMBER X 10-6

EFFECT OF REYNOLDS NUMBER ON AERODYNAMIC CHARACTERISTICS
(BIMACH = .50 PAGE 2



CNM

MISSILE AXIS NORMAL FORCE COEFFICIENT.

DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(BIFO01 ) MSFC HRWT 034 (SA13F) SRB wITHOUT PROTUBERANCES 35.000 .000 000 SREF 110.0000 SQ.FT.
(B1F008 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 000 LREF 142.0000 IN.
(BI1F025) MSFC HRWT 034 (SAI3F) SRB WlTHOUT PROTUBERANCES 55.000 .000 noc BREF 142.0000 IN.
(BIFO31) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 80.000 .000 000 XMRP 986 .7050 IN.
(B1FQ38 ) MSFC HRWT 034 (SAI13F) SRB WlTHOUT PROTUBERANCES 90.00" .000 000 YMRP .0000 IN.
(81FO81) D MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 100.00u .000 000 ZMRP .0000 IN.
SCALE .0oes8
v 0 |
b
a0 o
e i) e i g i o A el it il 5 B.if.’ﬁi ublin iy fo
G \ i
: =B D
12.5 ‘__sq. g g
10.0 e =
= g |
7 . Dﬂ o i
5.0 : b 1
2.5 ;
s
: |
0 |
' I
i
25 {
5.0l - I i . B 1 B 0 4 b S o
.01 .10 1.00 10.00 100.00
REYNOLDS NUMBER X 10-6
EFFECT OF REYNOLDS NUMBER ON AERODYNAMIC CHARACTERISTICS
(CIMACH = .60 3

PAGE

ERPIS—————————



MISSILE AXIS NORMAL FORCE COEFFICIENT. CNM

DATA SET SYMBOL CONF IGURATION DESCRIPTION : ALPHA BETA PHI REFERENCE INFORMATION
(BIFO01) DATA NOT AVAILABLE 35.000 .000 .000 SREF 110.0000 . SC.FTY
(BIF008) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 000 .000 LREF 142 .0000 IN.
(BIF025) DATA NOT AVAILABLE 55.000 000 .000 BREF 142.00C0 IN.
(BIF031) DATA NOT AVAILABLE 80.000 000 .000 XMRP 986 .7050 IN.
(BIF038) MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 90.000 000 .000 YMRP .0000 IN.
(BIFO81) [ DATA NOT AVAILABLE 100.000 000 .000 ZMRP .0000 IN.
SCALE .0088
.45 104 2 1 ARG
22 S
200 oo
f it Bt i 1 S
i Jon AP
19.0
2.5 '
10.01— _ #if.
: i |
7.5 R :
5.0 H
ZuD !
ol
-2.5}¢
ER e 1501 A e e G0 B0 0 bt [0kl e 8 1 1L | Bt ik
.01 .10 1.00 10.00 100.00
REYNOLDS NUMBER X 10-6
EFFECT OF REYNOLDS NUMBER ON AERODYNAMIC CHARACTERISTICS
(DIMACH = 70 PAGE i



MISSILE AXIS NORMAL FORCE COEFFICIENT. CNM

= .81

DATA SET SYMBOL CONF IGURATION DESCRIPTION ALPHA BETA 1 K‘Em INFORMATIDN
(BIFQOL ) DATA NOT AVAILABLE 35.000 .000 .000 SREF 110.,0000 SQ.FT
(BIFOO8 ) MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 45.000 .000 000 LREF 142.0000 IN,
(BIF02S) g DATA NOT AVAILABLE 55.000 .000 .000 BREF 142.0000 IN.
(BIFD31) DATA NOT AVAILABLE 80.000 .000 .000" XMRP 986.7050 . IN.
(BIFD38) MSFC HRWT 034 (SAI3F) SRB wITHOUT PROTUBERANCES 90.000 .000 .000 YMRP .0000 IN,
(BI1FO8B! ) D DATA NOT AVAILABLE 00.000 .000 .000 ZMRP .00CO IN.
SCALE .0o8e
25.0
22 .5+— i
20.0¢
15.0 ——F 34—
12.5
10.0
D al! i |
7.5 +1 o
|
5.0
2.5
0
-2.5 !
4
P o i . ; i i 1
.01 .10 1.00 10.00 100.00
REYNOLDS NUMBER X 10-6
EFFECT OF REYNOLDS NUMBER ON AERODYNAMIC CHARACTERISTICS
(E IMACH



MISSILE AXIS NORMAL FORCE COEFFICIENT. CNM

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ’ ALPHA BETA PHI REFERENCE INFORMATION
(BIF00!1 ) MSFC HRWT 034 (SAI13F) SRB wiTHOUT PROTUBERANCES 35.000 .000 .000 SREF 110.0000 SC.FT
(BI1F008 ) MSFC HRWT 034 (SAI13F) SRB WwITHOUT PROTUBERANCES 45.000 .000 .000 LREF 142.0000 |
(BIF ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 55.000 .000 .000 BREF 142 .0000 IN
(BIFO31) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 80.000 .000 .000 XMRP 986 .7050 IN
(BIF0O38) DATA NOT AVAILABLE 90.000 .000 .000 YMRP .0000 IN
(BIFO81 ) D MSFC HRWT 034 ) SRB YITHOUT PROTUBERANCES 100.000 .000 .000 ZMRP .0000 IN
SCALE .00es
oo L Y
22 St e
20.0+— =
17.5
15.0 -t
110
i ©w
AT e SSpDN VARG SR W B 6 1 AR i o
10 .0+—1— ST
g e e
it o N
A i )
5.0t 'c';
2.5
0+
-2 .b
-5.00.. i bt 1 ~
.01 .10 1.00 10.00 100.00
REYNOLDS NUMBER X 10-86
EFFECT OF REYNOLDS NUMBER ON AERODYNAMIC CHARACTERISTICS
z .91 PAGE 6
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MISSILE AXIS NORMAL FORCE COEFFICIENT. CNM

GATA SET SYMBOL

(B81F001 )
(B1FO08 )
(B1F025)
(81F031)
(BIFU38 )
(BIFO81)

CONF IGURATION DESCRIPTION ALPHA  BETA PHI REFERENCE INFORMATION
DATA NOT AVAILABLE 35.000 .000 .000 SREF 110.0000 SQ.FT
MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000 LREF 142.0000 IN
DATA NOT AVAILABLE 55.000 .000 .000 BREF 142.0000 IN
DATA NOT AVAILABLE 80.000 .000 .000 XMRP 986.7050 IN
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 90.000 .000 .000 YMRP .0000 IN
[} DATA NOT AVAILABLE 100,000 .000 .000 ZMRP .0000 IN
SCALE .0088
b 11 | i g
e
7D e
; IS
e L o e s 4 T B §
12.5+—
i o
i}
TuD '
5.0:..” ;
i E
¥ i g
0
-2l5
_5.02 i . , il
.01 ; .10 1.00 10.00 100.00
REYNOLDS NUMBER X 10-6 .
EFFECT OF REYNOLDS NUMBER ON AERODYNAMIC CHARACTERISTICS
= o PAGE 7
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MISSILE AXIS NORMAL FORCE COEFFICIENT. CNM

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(BIF0O01 ) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 35.000 .000 .000 SREF 110.0000 SCQ.FT.
(BIF0O08 ) MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 45.000 .000 000 LREF 142.0000 IN.
1F025) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES $5.000 .000 000 BREF 142 .0000 IN.
FO31) MSFC HRWT 034 (SAI13F) SRB WlTHOUT PROTUBERANCES 80.000 .000 000 XMRP 986 .7050 IN.
F038) MSFC HRWT 034 (SAI13F) SRB WlTHOUT PROTUBERANCES 90.000 .000 000 YMRP .0000 IN.
FOoB1) MSFC HRWT 034 (SA13F) SRB WlTHOUT PROTUBERANCES 100.000 .000 000 ZMRP .0000 IN.
SCALE .0088
25.0 S
e v 1
T 1 14 1 5
20.0 n.
17.5
15.0
12.5
10.0f——t—1+—t—t—tt+t+t———t——t—t
He
7.5 , T ;
i .....
5.0 :
2.5
0
-2.5
. s : i 4 GRS, R i e ol i i
.01 .10 1.00 10.00 100.00

REYNOLDS NUMBER X 10-6

EFFECT OF REYNOLDS NUMBER ON AERODYNAMIC CHARACTERISTICS
(HIMACH = 1.21 PAGE 8



MISSILE AXIS NORMAL FORCE COEFFICIENT., CNM

DATA SET

(BIFO01 )
(B1FO08 )

(BIFD2S) .

(BIFO31)
(BIFO38)
(B1FO81 )

SYMBOL CONF IGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 35.000 .000 .000 SREF 110.0000 SO.FT
DATA NOT AVAILABLE 45.000 .000 .000 LREF 142.0000 IN.
DATA NOT AVAILABLE 55.000 .000 .000 BREF 142.0000 IN,
DATA NOT AVAILABLE 80.000 .000 .000 XMRP 986.7050 N.
DATA NOT AVAILABLE 90.000 .000 .000 YMRP .0000 N.
D DATA NOT AVAILABLE 100.000 .000 .000 IMRP .0000 N.
SCALE 0088
2%.01
22 . 5t—1—t+—+11 11—
L L e
17.5
15.0t
12.5+— —
10.0¢
(6
7.5
s - C i
2.5 |
0 o
-2.54—
i [ A i , A
.01 .10 1.00 10.00 100.00
REYNOLDS NUMBER X 10-6
EFFECT OF REYNOLDS NUMBER ON AERODYNAMIC CHARACTERISTICS
el G b

(I1JIMACH
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MISSILE AXIS NORMAL FORCE COEFFICIENT. CNM

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(BIFOO1 ) MSFC HRWT 034 (SA13F) SRB unuom PROTUBERANCES 35.000 .000 .000 SREF 110.0000 SQ.FT,
(BIF008 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000 LREF 142.0000 IN.
(BIF02S) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES S55.000 .000 .000 BREF 142 .0000 IN.
(BIFD31) MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 80.000 .000 .000 XMRP 986 .7050 IN.
(B1F038) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCIS 90.000 .000 .000 YMRP .0000 IN.
(BIFO81) D MSFC HRWT D34 (SAI13F) SRB WITHOUT PROTUBERANC':S 100.000 .000 .000 ZMRP .0000 IN.
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-

MISSILE AXIS NORMAL FORCE COEFFICIENT. CNM '

DATA SET

{BIFOC1 )
(B1FO08 )
(BIFD25)
(BIFO3! )
(B1F0O38 )
(BIFO81 )

SYMBOL  CONF IGURATION DESCRIPTION ALPHA TA | REFERENCE INFORMATION
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 35.000 .000 .000 SREF 110.0000 SC.FT
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000 LREF 142.0000 IN.
MSFC HRWT 034 (SA13F) SRB wlTHOUT PROTUBERANCES 55.000 .000 .000 BREF 142.0000 IN.
MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 80.000 .000 .000 XMRP 986 .7050 N,
MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 80.000 .000 .000 YMRP .0000 IN.
) DATA NOT AVAILABLE 00.000 .000 .000 ZMRP .0000 IN.
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CLMM

MISSILE AXIS PITCHING MOMENT COEFFICIENT,

DATA SET SYMBOL CONF IGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(B1F00! ) MSFC HRWT 034 (SAI13F) SRB wlTHOUT PROTUBERANCES 35.000 .000 .000 SREF 110.0000 SQ.FT.,
(BIFO08) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000 LREF 142 .0000 IN.
(B1F02%5 ) MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 55.000 .000 .000 142 .0000 IN,
(BIF031 MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 80.000 .00C .000 XMRP 986 .7050 IN.
(BIF038) MSFC HRWT 034 (SAI13F) SRB wWITHOUT PROTUBERANCES 90.000 .000 .000 YMRP .0000 IN.
(BI1FO81) D MSFC HRWT 034 (SAI3F) SRE WiITHOUT PROTUBERANCES 100.000 .000 000 IMRP .0C00 IN.
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MISSILE AXIS PITCHING MOMENT COEFFICIENT, CLMM

DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(BIFOO1) DATA NOT AVAILABLE 35.000 000 .000 SREF 110.0000 SQ.FY
(BIFO08B) MSFC HRWT 034 (SAI13F) SR8 WITHOUT PROTUBERANCES 45.000 000 .000 LREF 142.0000 IN,
(BIFD2S) DATA NOT AVAILABLE 55.000 000 .000 BREF 142.0000 IN.
(BIFO31) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 80.000 000 .000 XMRP 986 .7050 IN.
(BIF038) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 90.000 000 .000 YMRP .0000 IN.
(BIFO81) D MSFC HRWT 034 (SAI3F) SRB wWiITHOUT PROTUBERANCES 100.000 000 .000 ﬁ! 90.0%) IN.
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MISSILE AXIS PITCHING MOMENT CdEFFICIENT. CLMM

DATA SET SYMBOL CONF IGURAT ION DESCRIPTION PHI REFERENCE INFORMATION
(BIFO01 ) MSFC HRWT 034 (SAI13F) SRB wWITHOUT PROTUBERANCES .000 SREF 110.00C0 SQ.FT.
(BIFO08 ) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES .000 LREF 142.0000 IN.
(BIF023) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES .000 BREF 142 .0000 IN.
(BIFD3! ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES .000 XMRP $86.7050 IN.
(BIFO36 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES .000 YMRP .0000 IN.
(BIF081) [\ MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES .0co IMRP .0000 IN
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MISSILE AXIS PITCHING MOMENT COEFFICIENT, CLMM

DATA SET SYMBOL CONF IGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(B1F001 ) % DATA NOT AVAILABLE 35.000 .000 .000 - SREF 110.0000 SQ.FT,
(BI1FO08 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000 LREF 142 .0000 IN.
(BIF025) DATA NOT AVAILABLE 55.000 .000 .000 BREF 142.0000 IN,
(BIFO31) DATA NOT AVAILABLE 80.000 .000 .000 XMRP 986.7050 IN.
(B1F038) MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 90.000 .000 .000 YMRP .0000 IN,
(BIFO81 ) [\ DATA NOT AVAILABLE 100.000 .000 .000 IMRP .0000 IN.
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MISSILE AXIS PITCHING MOMENT COEFFICIENT, CLMM

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA BETA PH1 REFERENCE INFORMATION
(BIFOO1 ) DATA NOT AVAILABLE 35.000 .000 .000 SREF 110.0000 SQ.FT
(BIF008 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000 LREF 142.0000 IN.
(BIF025) DATA NOT AVAILABLE 55.000 .000 .000 BREF 142.0000 IN.
(BIFO31) DATA NOT AVAILABLE 80.000 .000 .000 XMRP 986 .7050 IN.
(B1F038) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 90.000 .000 .000 YMRP 0000 .IN.
(BIFDB1) [ DATA NOT AVAILABLE 100.000 .000 .000 ZMRP .0000 IN,
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MISSILE AXIS PITCHING MOMENT COEFFICIENT. CLMM

DATA SET SYMBOL

CONF IGURATION DESCRIPTION ALPHA BETS,

REFERENCE INFORMATION

(BIFOO0!1 ) % MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 35.000 .000 200 SREF 110.0000 SQ.FT,
(BIFO08 ) MSFC HRWT 024 (SA13F) SRB wWITHOUT PROTUBERANCES 45.000 .000 000 LREF 142.0000 IN,
(BIFD25) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 55.000 .000 000 BREF 142.0000 IN.
(BIFD31) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 80.000 .00C .000 XMRP 986 .7050 IN.
(BIFD38) DATA NOT AVAILABLE 90.000 .000 .000 YMRP 0000 IN.
(B1F081) D MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 100.000 .000 .000 ZMRP .0000 IN.
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CLMM

MISSILE AXIS PITCHING MOMENT COEFFICIENT,

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE [INFORMATION
(BIFO01 ) DATA NOT AVAILABLE 35.000 .000 .000 SREF 110.0000 SQ.FT.
(BIFO08 ) MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000 LREF 142.0000 IN.
(B1F025) DATA NOT AVAILABLE $5.000 .000 .000 F 142.0000 IN.
(B1F031 ) DATA NOT AVAILABLE 80.000 .000 .000 XMRP 986.7050  IN.
(B81F038) MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 90.000 .000 .000 YMRP .0009 IN.
(81Fo81) D DATA NOT AVAILABLE 100.000 .000 .000 ZMPP .0000 IN
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MISSILE AXIS PITCHING MOMENT COEFFICIENT., CLMM

DATA SET SYMBOL

(BIFOO1 )
(B1F008 )
(B1F025)
(B1FO31)
(B1FD38)
(B1F081 )

CONF IGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 35.000 .000 .000 SREF 110.0000 SQ.FT.
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000 LREF 142.0000 IN.
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 55.000 .000 .000 BREF 142.0000 IN.
MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 80.000 .000 .000 XMRP 986.7050 IN
MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 90.000 .000 .000 YMRP .0000 IN,
[N MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 100.000 .000 .000 ZMRP .0000 IN.
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MISSILE AXIS PITCHING MOMENT COEFFICIENT, CLMM

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA.  BETA PHI REFERENCE INFORMATION
(B1FO01 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 35.000 .000 .000 SREF 110.0000  SQ.FT
(BIFO08 ) DATA NOT AVAILABLE 45.000 .000 .000 LREF 142.0000 1IN
(BIF025) DATA NOT AVAILABLE 55.000 .000 .000 BREF 42.00C0 IN
(BIFO31) DATA NOT AVAILABLE 80.000 .000 .000 XMRP 986.7050 IN
(B1F038) DATA NOT AVAILABLE 90.000 .000 .000 YMRP .0000 IN
(BIFO81) [ DATA NOT AVAILABLE 100.000 .000 .000 ZMRP .0000 IN
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MISSILE AXIS PITCHING MOMENT COEFFICIENT, CLMM

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(BIFOO1 ) MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 35.000 .000 .000 SREF 110.0000 SQ.FT,
(BIFO08 ) MSFC HRWT 034 (SA13F) SRB W1THOUT PROTUBERANCES 45.000 .000 .000 LREF 142.0000 IN.
(BIF025) MSFC HRWT 034 (SAI3F) SRB wITHOUT PROTUBERANCES 55.000 .000 .000 BREF 142.0000 IN.
(BIFO31 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 80.000 .000 .000 XMRP 986 .7050 IN.
(BIF0O38 ) MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 90.000 .000 .000 YMRP .0000 IN.
(BIFOB1) [\ MSFC HRWT 034 (SA13F) SRB WITHOUT PROTURERANCES 100.000 .000 .000 ZMRP .0000 IN.
SCALE .0088
40]: i ; ?
35— H—
301
25¢—
201
15—
S -
D
—O— (e
=
~
0
L
~
-10f—=
_.15 5 } 1 4 e 1 g LR : Rp el
.01 .10 1.00 ~ 10.00 100.00

REYNOLDS NUMBER X 10-6
EFFECT OF REYNOLDS NUMBER ON AERODYNAMIC CHARACTERISTICS

(JIMACH = 2.00 PAGE 21



MISSILE AXIS PITCHING MOMENT COEFFICIENT. CLMM

(KIMACH =

CONF IGURATION DESCRIPTION ALPHA BETA 1 REFERENCE INFORMATIDN
MSFC HRWT 034 (SA13F) SRB wIT T PRO S 35.000 .000 .000 SREF 0.0000 SO.FT
MSFC HRWT O SAI3F) SRB wlITHOUT PROTUBERANCES 45.000 .000 .000 LREF 2 .0000 IN.
MSFC HRWT O SAI13F) SRB WITHOUT PROTUBERANCES $5.000 .000 .000 BREF 2.0000 IN.
MSFC HRWT O SAI13F) SR8 WITHOUT PROTUBERANC 80.000 .000 .000 XMRP .7050 IN.
MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 90.000 .000 .000 YMRP .0000 IN.
D DATA NOT AVAIL 00.000 .000 .000 ZMRP .0000 IN.
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MISSILE AXIS SIDE FORCE COEFFICIENT. CYM

(AIMACH

PAGE

DATA SET SYMBOL CONF IGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(B1F001) g MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 35.000 .000 .000 SREF 110.0000 SO.FT
(BIFO08 ) MSFC HRWT 034 (SA13F) SRB wITHOUT PROTUBERANCES 45.000 .000 .000 LREF 42,0000 IN,
(BIF025) MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 55.000 .000 .000 BREF 42.0000 IN,
(BIFO31) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 80.000 000 000 XMRP 986 .7050 IN.
FO38) MSFC MRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 90.000 .00C .000 YMRP .0000 IN.
BIFO81 ) D MSFC HRWT 034 (SAI3F) SRB wITHOUT PROTUBERANCES 100.000 .000 .000 IMRP .0000 IN.
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CYM

MISSILE AXIS SIDE FORCE COEFFICIENT.,

OATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(BIFO01 ) DATA NOT AVAILABLE 35.000 .000 .000 SREF 110.0000 SQ.FT
(B1F008 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES  45.000 .000 .000 LREF 142.0000 IN.
(BIF025) DATA NOT AVAILABLE 55.000 .000 .000 BREF 142.0000 IN
(BIFO31) MSFC HRWT 034 (SA!3F) SRB WITHOUT PROTUBERANCES 80.000 .000 .000 XMRP 986 .7050 IN
(BIF038 ) MSFC HRWT 034 (SA13F) SRB wWiITHOUT PROTUBERANCES 90.000 .000 .000 YMRP .00C0 IN
(BIFO81) [\ MSFC WRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 100.000 .000 .000 ZMRP .0000 IN
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MISSILE AXIS SIDE FORCE COEFFICIENT, CYM

DATA SET SYMBOL CONF IGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(BIFOO! ) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 35.000 .000 .000 SKEF 110.0000 SQ.FT.
(BIFO08 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000 LREF 142.0000 IN.
(BIF025) MSFC HRWT 034 (SAI3F) SRB wlTHOUT PROTUBERANCES 55.000 .000 .000 BREF 142.0000 IN,
(BIFO31) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 80.000 .000 .000 XMRP 986 .7050 IN,
(BIFO38) MSFC HRWT 034 (SA13F) SRB W!THOUT PROTUBERANCES 90,000 .000 .000 YMRP .00.20 IN,
(BIFO81 ) D MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 100.000 .000 .000 ZMRP .0CJ0 IN.
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MISSILE AXIS SIDE FORCE COEFFICIiENT., CYM

DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA BETA PHI SR:FEFERGT:!EO "‘mgsloa:'t
T AVAILABLE 35.000 .000 .000 .0000
3:809“ ggé ﬁn 03: (SAI3F) SRB WITHOUT PROTUBERANCES  45.000 .000 .000 %s 142.0000 N
ggiggﬁ'; DATA NOT AVAILABLE 80.000 :000 1000 XMRP 986.7050 IN
C HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES  90.000 .000 ~000 YMRP .0000 IN
ES%ESS?% D gﬁ?k NOT AVAILABLE 100.000 .000 02T éngs '8833 IN
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MISSILE AXIS SIDE FORCE COEFFICIENT. CYM

DATA SET SYMBOL  CONF IGURATION DESCRIPTION ALPHA TA REFERENCE INFORMATION
(BI1FOOI ) DATA NOT AVAILABLE 35.000 .000 .000 SREF 11C.0000 SQ.FT
(B1FO08 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000 LREF 142.0000 IN.
(BI1F025) g DATA NOT AVAILABLE 55.000 .000 .000 BREF 142.0000 IN.
(BIFO31) DATA NOT AVAILABLE 80.000 .000 .000 XMRP 986.7050 IN.
(BIF038) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 90.000 .000 .000 YMRP .0000 IN.
(B1F081) [ DATA NOT AVAILABLE 00.000 .000 .000 2ZMRP .0000 IN.
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CYM

MISSILE AXIS SIDE FORCE COEFFICIENT,

DATA SET SYMBOL CONF IGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(BIF0O01 ) MSFC HRWT 034 (SAI13F) SRB wlTHOUT PROTUBERANCES 35.000 .000 000 SREF 110.2000 Su.FT.,
(BIFO08 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 000 LREF 142.0000 N
(BIF025) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 55.000 .000 000 BREF 142 .000u IN.
(BIFO31) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES £80.000 .000 000 XMRP 986 .7050 IN.
(BIFO38) DATA NOT AVAILABLE 90.000 .000 000 YMRP .0000 IN.
(BIF081) [\ MSFC HRWT 034 (SA13F) SR8 WITHOUT PROTUBERANCES 100.000 .000 000 ZMRP .0000C IN.
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‘MISSILE AXIS SIDE FORCE COEFFICIENT, CYM

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA BE

TA  PHI REFERENCE INFORMAT ION
( BIFOO1 DATA NOT AVAILABLE 35.000 .000 .000 SREF 110.0000 SQ.FT,
(B1F008 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES  45.000 .000 .000 LREF 142.0000 IN.
(81F025 ) DATA NOT AVAILABLE 55.000 -000 .000 BREF 142.0000  IN.
(B1FO31 ) DATA NOT AVAILABLE 80.000 -000 -000 XMRP  986.7050  IN.
(B1F038) MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES  90.000 .000 -000 YMRP .0000  iN.
(BIFOB1) [) DATA NOT AVAILABLE 100.000 .000 .000 ZMRP .0000 IN
: SCALE .0088
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MISSILE AXIS SIDE FORCE COEFFICIENT,

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA BETA PHI | REFERENCE INFORMATION
(BIF001) g MSF." HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 35.000 .000 .000 SREF 110.0000 SO.FTY
(BIFOO08 ) MSFC HRWwT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000 LRF™ 142.0000 IN.
(BIFD25) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 55.000 .000 .000 BR. - 142 .0000 IN.
(B1F031 ) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 80.000 .000 .000 XMRP 986 .7050 IN.
(BIFD38) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 90.000 .000 .000 YMRP .0000C IN.
(BIFO81) D MSFC HRWT C34 (SA13F) SRB WITHOUT PROTUBERANCES 100.000 .000 .000 ZMRP .0000 IN.
SCALE .0088
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MISSILE AXIS SIDE FORCE COEFFICIENT. CYM

DATA SET SYMBOL CONF IGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
( BIFOO! ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES  35.000  .000  .000 SREF  110.0000 SO.FT
(BIF008 ) DATA NOT AVAILABLE 45.000 .000 .000 LREF 142.0000 IN,
(BIFD25) DATA NOT AVAILABLE 55.000 .000 .000 BREF 142.0000 IN.
(BIF031) DATA NOT .. /AILABLE 80.000 .000 .000 XMRP 986 .7050 IN.
(B1F038) DATA NOT AVAILABLE 90.000 .000 .000 YMRP .0C0C IN.
(BIFO81 ) D DATA NOT A/AILABLE 100.000 .000 .000 ZMRP .0000 IN.
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CYM

MISSILE AXIS SIDE FORCE COEFFICIENT,

7

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION

(B1F001 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 35. 000 .000 SREF 110.0000 SC.FT,
(BIFOD8) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45. 000 .000 LREF 142 .0000 IN.
(BIFD2S) MSFC HRWT 034 (SA13F) SRB WlTHOUT PROTUBERANCES 55.000 000 .000 BREF 142 .0000 IN.
(BIFO31) MSFC HRWT 034 (SA13F) SRB wilTHOUT PROTUBERANCES 80.000 000 .000 XMRP 986 .7050 IN.
(B1F038) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 90.000 000 .000 YMRP .0000 IN
(B1F081 ) D MSFC HRWT 034 (SA13F) SRB wlTHOUT PROTUBERANCES 100.000 .000 ZMRP .000C IN
i SCALE .0088
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION

MISSILE AXIS SIDE FOGRCE COEFFICIENT. CYM

(BI1FOO1 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES  35.000 000 .000 SREF 110.0000 SO.FT.
(BIFO08 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES  45.000 .000 .000 LREF 142.0000 IN.
( BIF025 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES  55.000 .000 .000 BREF 142.0000 IN
(B1FO31 ) MSFC HRWT 034 (SA13F) SRB wiTHOUT PROTUBERANCES  80.000 .000 .000 XMRP 986.7050 IN
(B1F038) MSFC HRWT 034 (SAI13F) SR8 w!THOUT PROTUBERANCES 90.000 000 .000 YMRP .0000 1
(BIFOB81) [N DATA NOT AVAILABLE 100.000 000 .000 ZMRP .0000 IN
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CYNM

MISSILE AXIS YAWING MOMENT COEFFICIENT,

DATA SET SYMBOL  CONFIGURATION DESC!

REFERENCE INFORMATION

R ON
(BIFO0! ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES ::;‘.,;30 .T(:OO .looo SREF 110.0000 SC.FT
(BI1FO08 ) MSFC HRWT 034 (SA13F) SRB WlTHOUT PROTUBERANCES 45.000 .000 .000 LREF 142 .0000 IN.
(BIF025) MSFC HRWT 034 (SAI3F) SRB wITHOUT PROTUBERANCES  55.000  .000  .000 BREF 142.0000 IN.
(BIFO31 ) g MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES  80.000  .000  .000 XMRP  986.7050  IN.
(BIFO38 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES  90.000 .000  .000 YMRP 0000 IN.
(BIFOBI) [\ MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 100.000  .000  .000 ZMRP .0000 IN.
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MISSILE AXIS YAWING MOMENT COEFFICIENT, CYNM

(BIMACH

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA  BETA PHI REFERENCE INFORMAT ION
(B1F0O0! ) Eg DATA NOT AVAILABLE 35.000 .000 .000 SREF 110.0000 SO.FT.
(B1FO08 ) MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES  45.000 .000 .000 LREF 142.0000  IN.
(BIF025 ) DATA NOT AVAILABLE 55.000 .000 .000 BREF 142.0000 IN.
(B1FO31 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES  80.000 .000 .000 XMRP 986.7050  IN.
(B1F038) MSFC HRWT 034 (SA13F) SRB wITHOUT PROTUBERANCES  90.000 .000 .000 YMRP .0000  IN.
(BIFOB1 ) [) MSFC HRwT 034 (SA13F) SRB WITHOUT PROTUSCRANCES  100.000 .000 .000 ZMRP .0000 IN.
SCALE .7088
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MISSILE AXIS YAWING MOMENT COEFFICIENT. CYNM

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA TA PHI REFERENCE INFORMATION
(BIFOO1 ) C 034 (SA13F) SRB WITHOUT PROTUBERANCES  35.000 .000 .000 SREF 110.0000  SO.FI.
(BIFO08 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000 LREF i42.0000 IN.,
(BIF025) MSFC HRWT 034 (SAI13F) SRB wWITHOUT PROTUBERANCES 55.000 .000 .000 BREF 142.C000 IN.
(BIFO31) g MSFC HRWi D34 (SA13F) SRB WITHOUT PROTUBERANCES  80.000 -000 -000 XMRP 985.7050  IN.
(BIFO38 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES  90.000 .000 .00 YMRP .0000  IN.
(BIFOB1) [) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES  100.000 .000 .000 . gvgfs .gggg IN.
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MISSILE AXIS YAWING MOMENT COEFFICIENT. CYNM

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA ™™ 1 REFERENCE INFORMATION
(B1FO0!1 ) g DATA NOT AVAILABLE 35.000 .000 .000 SREF 110.0000 SQ.FT
( B1FO08 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES  45.000 .000 .000 LREF 142.0000 IN.
(BIF025) DATA NOT AVAILABLE 55.000 .000 .000 BREF 142.0000 IN.
(B1F031 ) DATA NOT AVAILABLE 80.000 .000 .000 XMRP 986.705C  IN.
(B1F0O38 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES  90.000 -000 .000 YMRP L0000  IN.
(BIFO8B1 ) D DATA NOT AVAILABLE 00.000 .000 .000 ZMRP .0000 IN.
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MISSILE AXIS YAWING MOMENT COEFFICIENT. CYNM

DATA SET SYMBOL CONF IGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(BIF001) DATA NOT AVAILABLE 35.000 .000 00 SREF 110.0000 SQ.FT
(BIFO08 ) MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000 LREF 142 .0000 IN.
———€ BIF025 ) DATA NOT AVAILABLE 55.000 .000 .000 BREF 142 .0000 IN.
(BIF031) DATA NOT AVAILABLE 80.000 .000 .000 XMRP 986.7050 IN.
(BIF038) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 90.000 .000 .000 YMRP .0000 IN.
(B1F081) [\ DATA NOT AVAILABLE 100.000 .000 .000 ZMRP .0000 IN.
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CYNM

MISSILE AXIS YAWING MOMENT COEFFICIENT,

DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA BETA | REFERENCE INFORMATION
(B1FD01 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 35.000 .000 .000 SREF 110.0000 SO.FT.
(B1F008 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000 LREF 142.0000 IN.
(BIF025) MSFC HRWT 034 (SA13F) SRB WlTHOUT PROTUBERANCES $5.000 .000 .000 BREF 142.0000 IN.
(BIFO31 ) MSFC HRWT 034 (SA13F) SRB wlTHOUT PROTUBERANCES 80.000 .000 .000 XMRP 986.7050 IN.
(B1F038) DATA NOT AVAILABLE 90.000 .000 .000 YMRP .0000 IN.
(giFo81) [ MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 00.000 .000 .000 ZMRP .0000 IN.
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MISSILE AXIS YAWING MOMENT COEFFICIENT., CYNM

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA  BETA 1 REFERENCE INFORMATION
B1F001 ) DATA NOT AVAILABLE 35.000 .000 .000 SREF 110.0000 SC.FT
B81F008 ? g MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBSERANCES - 45.% .000 .000 LREF 142 .0000 IN.
BIF025) DATA NOT AVAILABLE - S5. .000 .000 BREF 142.0000 IN.
B1FO31) DATA NOT AVAILABLE 80.000 .000 .000 XMRP 986 .7050 IN.
B1F038) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES  90.000 .000 .000 YMRP .0000 IN.
BIFOB1 ) [\  DATA NOT AVAILABLE 100.000 .000 .000 ZMRP .0000 IN.
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA  BETA  PHI REFERENCE [NFORMATION
(B1F00! ) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 35.000 .000 .000 SREF 11C.0000 SO.F1.
(BIF008 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000 LREF 142 .0000 IN.
(BIF02S MSFC HRWT 034 (SA13F) SRB w!THOUT PROTUBERANCES 55.000 .000 .000 BREF 142.0000 IN.
(BIF031) MSFC HRWT 034 (SAI13F) SRB wiTHOUT PROTUBERANCES 80.000 .000 .000 XMRP 986 .7050 IN.
(BIF038) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 90.000 .000 .000 YMRP .0000 IN.
(BIF081 ) D MSFC HRWT 034 (SAI13F) SRB wiITHOUT PROTUBERANCES 100.000 .000 .000 ZMRP .0C00 IN.
SCALE .0088
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MISSILE AXIS YAWING MOMENT COEFFICIENT. CYNM

DATA SET SYMBO. CONF IGURATION DESCRIPTION ALPHA BETA PH! REFERENCE INFORMATION
(B1FQOL ) MOFC HRWT 034 (SAI3F) SR8 w1THOUT PROTUBERANCES 35.000 .000 .000 SREF 110.0000  SO.FT.
(B1FO08 ) DATA NO: AVAILABLE 45.000 .000 .000 LREF 142.0000 IN.
(81 ) DATA NOT » VAILABLE 55.000 .000 .000 BREF 142.0000 IN
(¢ l‘gg DATA NOT AVAILABLE 80.000 .000 .000 (MRP 986.705C0 IN
(BIF038 . TA NOT AVAILABLE 90.000 .000 .000 YMRP 0000 IN
(BIFO81) TA NOT AVA'LABLE 100.000 .0C0 .000 ZMk> .0000 IN
SCALE .0088
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MISSILE AXIS YAWING MOMENT COEFFICIENT. CYNM

DATA SET SYMBOL CONF IGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(BIFO0! ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 35.000 .000 .000 SREF 110.0000 SO.FT,
(BIFOGC8 ) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 45.000 000 .000 LREF 142.0000 IN.
(BIF02S ) MSFC HRWT 024 (SA13F) SRB WITHOUT PROTUBERANCES 55.000 000 .000 BREF 142 .0000 IN.
(BIFO31) MSFC HRWT 034 (SA13F) SRB WwITHOUT PROTUBERANCES 80.000 000 .000 XMRP 986 .7050 IN.
(BIF038) MSFC HRWY 034 (SAI13F) SRB WITHOUT PROTUBERANCES 90.000 000 .000 YMRP .0C00 IN.
(BIF081 ) D MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 100.000 000 .000 ZMRP .0000 IN.
SCALE .0088
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AXIS YAWING MOMENT COEFFICIENT., CYNM

-
-
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MISSIL

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA EIA PHI REFERENCE INFORMATION
(B1F001 ) g MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 35.000 .000 .000 SREF 110.0000 SOQ.FT
(B1F008 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000 | LREF 142.0000 IN.
(B81F025 ) MSFC HRWT 034 (SA13F) SRE WITHOUT PROTUBERANCES 55.000 .000 .000 BREF 142.0000 IN.
(BIFD31) MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 80.000 .000 .000 XMRP 986 . 7oso IN.
(B1F038 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 90.000 .000 .000 YMRP IN.
(BI1F081) [\ DATA NOT AVAILABLE 100.000 .000 .000 ZMRP .oooo IN.
. SCALE .0088
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MISSILE AXIS NORMAL FORCE -COEFFICIENT. CNM

DATA SET SYMBOL

CONF IGURATION DESCRIPTION

REFERENCE INFORMATION

(BIF087 ) g MSFC HRWT 034 (SAI3F) SRB wITHOUT PROTUBERANCES 125.000 005 000 SREF 110.0000 SC.FT
(BIF0%4) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES  135.000 .000 000 LREF 142.0000 IN.
(BIF111) MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 145.020 .000 000 BREF 142 .,0000 IN.
XMRP 986.705C IN.
YMRP .0000 IN,
ZMRP .0000 IN.
SCALE .0088
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MISSILE AXIS NORMAL FORCE COEFFICIENT. CNM

DATA SET SYMBOL - CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(B1F087 ) @ DATA NOT AVAILABLE 125.000 .000 .000 SREF 110.0000 SO.FT.
(B1F094 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES  135.000 000 .000 LREF 142.0000 IN.
(BIF111) DATA NOT AVAILABLE 145.000 000 .000 BREF 142 .0000 IN
XMRP 986.7050 IN
YMRP .0000 IN
ZMRP .0000 IN
SCALE .0088
25.0T
29 s ey rrc A e il Tt i i 1) 1 ISR | SRR (A (T N 4 0 T R
20.0+————1— —
i fillhs
15.0+———
12D
10.0
WS T g R R R r—
g
2.5
o
-2 .5
-s.0b ol i il LT afts sles | R E S g
.01 .10 1.00 10.00 100.00

REYNOLDS NUMBER X 10-6

EFFECT OF REYNOLDS NUMBER ON AERODYNAMIC CHARACTERISTICS
(BIJMACH = .50 PAGE 46



MISSILE AXIS NORMAL FORCE COEFFICIENT, CNM

DATA SET SYMBOL CONF IGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(BIF087) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 125.000 .000 .000 SREF 110.0000 SQ.FT.
(BIFD94 ) @ MSFC HRWT 034 (SAI13F) SRB W!THOU' PROTUBERANCES 135.000 .000 .000 LREF 142.0000 IN.
(BIF111) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 145.000 .000 .000 BREF 142.0000 IN.
XMRP 986.7050 IN.
YMRP .0000 IN.
ZMRP .0000 IN.
SCALE .0cs8s8
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MISSILE AXIS NORMAL FORCE COEFFICIENT. CNM

TA SET SYMBOL CONF IGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
1F087 ) DATA NOT AVAILABLE 125.000 .000 .000 SREF 110.0000 SO.FT
1F094) @ MSFC HRwWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 135.000 000 .000 LREF 142.0000 IN
1F111) DATA NOT AVAILABLE 145.000 000 .000 BREF 142.0000 IN
E XMRP 986 .7050 IN
YMRP .0000 IN
IMRP 0000 IN
SCALE 0088
25.0 .
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MISSILE AXIS NORMAL FORCE COEFFICIENT. CNM

DATA SeT SYMBOL  CONFIGURATION DESCRIPTION PHI REFERENCE INFORMATION

ALPHA
(BI1F087 ) DATA NOT AVAILABLE 125.000
(BIF094) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 135.000
(BIF111) DATA NOT AVAILABLE 145.000
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MISSILE AXIS NORMAL FORCE COEFFICIENT. CNM

A SET SYMBCL CONF IGURATION DESCRIPTION ALPHA BETA REFERENCE [NFORMATION
FO87 ) @ MSFC HRWT D34 (SA PROTUBERANCES 25.000 .000 .000 SREF 110.0000 SO.FT
F094 ) MSFC HRWT 034 (SA T PROTUBERANCES 35.000 .000 .000 LREF 142.0000 IN.
F111) MSFC HRWT 034 (SA PROTUBERANCES 45.000 .000 000 BREF 142 .0000 IN.
XMRP .7050 IN
YMRP .0000 IN
ZMRP .0000 IN
SCALE .0088
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MISSILE AXIS NORMAL FORCE COEFFICIENT. CNM

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA  BETA PHI REFERENCE INFORMATION
(BIFD87 ) DATA NOT AVAILABUE - 125.000 .000 .000 SIEF 110.0000 SOQ.FT,
(BIFD94 ) MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES  135.000 000 000 LREF 142.0000 IN.
(BIF111) DATA NOT AVAILABLE 145.000 000 000 BREF 142.0000 IN.
XMRP 986.7050  IN.
YMRP .0000 IN.
ZMRP .0000 IN.
SCALE .0088
25.0
22100
20.0
(7 s
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| 7
10.0
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i |
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MISSILE AXIS NORMAL FORCE COEFFICIENT. CNM

DATA SET SYMBOL CONF IGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION

(BIF087 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES  125.000 .000 .000 SREF 110.0000 SO.FT,
(BIF094 ) §§ MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES  135.000 .000 .000 LREF 142.0000  IN.
(BIFI11) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES  145.000 .000 .000 BREF 142.0000 IN.
XMRP 98¢ .7050 IN.
YMRP .0000 IN.
ZMRP .0000 IN.
SCALE .00ss
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MISSILE AXIS NORMAL FORCE COEFFICIENT. CNM

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION

(BIF0B7 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 125.000 .000 .000 SREF 110.0000 SQ.FT
(BIFD%4) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 135.000 .000 .000 LREF . 142 .0000 IN.
(BIFI11) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 145.000 .000 .000 m ;ggooo {:
YMRP 10000 IN.
ZMRP .0C00 IN.
SCALE .0088
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MISSILE AXIS NORMAL FORCE COEFFICIENT. CNM

DATA SET SYMBOL CONF IGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(BIF087 ) MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 125.000 .000 000 SREF 110.0000 SO.FT,.
(S1F0%4 ) MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 135.000 .000 000 LREF 142.0000 IN.
(BIFI11) @ MSFC HRWT 034 (SA13F) SRB wWITHOUT PROTUBERANCES 145.000 .000 000 BREF 142.0000 IN.
XMRP 986 ,7050 IN.
YMRP .0C00 IN.
ZMRP .C000 iIN
SCALE .0o8s
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CNM

MISSILE AXIS NORMAL FORCE COEFr ICIENT,

DATA SET SYMBOL CONF IGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(BIF087) @ MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 125.000 .000 .000 SREF 110.0000 SO.FT,
(BIF09%4 ) MSFC HRWT 034 (SA!3F) SRB WITHOUT PROTUBERANCES 135.000 000 .000 LREF 142.0000 N.
(BIF111) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 145.000 «+~A0 .000 BREF 142 .0000 IN
XMRP 986 .7050 IN
YMRP .0000 IN
ZMRP .0o0C IN
SCALE .0088
25.0T
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MISSILE AXIS PITCHING MOMENT COEFFICIENT, CLMM

s 4R TSP

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA  BETA PHI REFERENCE INFORMATION
( BIFOB7 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES  125.000 .000 000 SREF 110.0000 SO.FT.
(B15094 ) @ MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES  135.000 .000 000 LREF 142.0000 IN.
(BIF111) . MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES  145.000 .000 000 BREF 142.0000 IN.
XMRP 986 .7050 IN,
YMRP .0000 IN,
ZMRP .0000 IN.
SCALE .0088
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CONF IGURATION DESCRIPTION

DATA SET SYMBOL ALPHA BETA PH] REFERENCE (NFORMATION
(BIF087 ) DATA NOT AVAILABLE 125.000 .000 .000 SREF 110.0000 SO.FY
(BIF0%4) MSFC HRWT D34 (SA13F) SRB WITHOUT PROTUBERANCES 135.000 .000 000 LREF 142.0000 IN.
(B1IF111) DATA NOT AVAILABLE 145.000 .0on 000 BREF 142.0000 IN.
XMRP 986 .7050 IN.
i “ ¥MRP .C000 IN.
ZMRP .0000 IN,
SCALE 0088
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MISSILE AXIS PITCHING MOMENT COEFFICIENT. CLMM

T SYMBOL  CONFIGURATION DESCRIPTION AL

) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 125
) MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 135.
) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 145

REFERENCE INFORMATION
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MISSILE AXIS PITCHING MOMENT COEFFICIENT, CLMM

DATA SET SYMBOL  CONFIGURATION DESCRIPTION PHI REFERENCE INFORMATION

ALPHA TA
(BIFO87 ) DATA NOT AVAILABLE 125.000 000 .000 SREF 110.0000 SO.FT
(BIF0S4) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 135.000 000 .G00 LREF 142.0000 IN
(BIF111) DATA NOT AVAILABLE 145.000 0090 .000 BREF 142.0000 IN

- YMRP .0000 IN

IMRP .0000 IN
SCALE 0088
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(BIF087 ) DATA “OT AVAILABLE 125.000 .000 .000 SREF 110.0000 SQ.FTY
(BIF094) @ MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES  135.000 .000 .000 LREF 142.0000 IN.
(BIF111) DATA NOT AVAILABLE 145.000 .000 .000 BREF 142.0000 IN.
XMRP 986.7050 IN
YMRP .0000 IN
MRP .0000 IN
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MISSILE AXIS PITCHING MOMENT COEFFICIENT, CLMM

DAYA' SET SYMBOL CONF IGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(BIF087 ) @ MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 125.000 .000 .000 SREF 110.0000 SQ.FT.
- (BIF0%4 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 135.000 .000 .000 LREF 142.0000 IN.
(BIF111) MSFC HRWT 034 (SA!3F) SRB WITHOUT PROTUBERANCES 145.000 .000 .000 BREF 142.0000 IN.
XMRP 966 .7050 IN.
YMRP .0000 IN.
IMRP .0C00 IN.
SCALE .0088
40 SIEREAR (AR LT RN 2 [ B ) R
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MISSILE AXIS PITCHING MOMENT COEFFICIENT., CLMM

DATA SET SYMBOL CONF IGURATION DESCRIPTION ALPHA BETA PH1 REFERENCE INFORMAT[ON
(BIF08B7 ) @ DATA NOT AVAILABLE 125.000 .000 .000 SREF 110.0000 SO.FT.
(B1F094 ) MSFC HRWT 034 (SAI13F) SRB wlTHOUT PROTUBERANCES 135.000 000 .000 LREF 142 .0000 IN.
(BIFI11) DATA NOT AVAILABLE 145.000 000 .000 BREF 142 .0000 IN
XMRP €86 .7050 IN
YMRP .0000 IN
IMRP .00C0 IN
SCALE 0088
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MISSILE AXIS PITCHING MOMENT COEFFICIENT. CLMM

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(BIF087 ) @ MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 125.000 .000 000 SREF 110.00Cs SO.FT,
(BIF094 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 135.000 .000 000 LREF 142.000C IN.
(BIF111) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES  145.000 .000 000 BREF 142.0000 IN
XMRP 986.7050 IN
YMRP .00C0 IN
ZMRP .0000 IN
SCALE ooes
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MISSILE AXIS PITCHING MOMENT COEFFICIENT. CLMM

DATA 'SET SYMBOL CONF IGURATION DESCRIPTION ALPHA u_YA PHI REFERENCE INFORMATION
(BIF087 ) MSFC HRWT 034 (Sﬂl’) SRB WITHOUT PROTUBERANCES 125.000 .000 .000 SREF 110.0000 SO.FT
(BIF0%4 ) @ MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 135.000 .000 000 LREF 142 .0000 IN.
(BIF111? MSFC HRWT 034 (SAI13F) SRB wWITHOUT PROTUBERANCES 145.000 .000 000 BREF 142.0000 IN.
XMRP 986 ,7050 IN.
YMRP .00C0 IN.
ZMRP .0000 IN.
SCALE 0oss
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MISSILE AXIS PITCHING MOMENT COEFFICIENT., CLMM

DATA SET SYMBOL  CONF IGURATION LrouRIPTICN ALPHA BETA PHI

(B1FO087 ) MSFC HRWT 034 (SA13F) SRB WiTHOUT PROTUBERANCES 125.000 .000 .000
(BIF094) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 135.000 .000 000
(BIFIL11? MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES  145.000 .000 000

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE
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MISSILE AXIS PITCHING MOMENT COEFFICIENT,

DATA SET SYMBOL  CONFIGURATION OESCRIPTION

PHA
(BIF087 ) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 125.000 .000 .000
(BIF0%4) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES }35.% .% .%

(BIF111)

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES

REFERENCE INFORMATION
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MISSILE AXIS SIDE FORCE COEFFICIENT, CYM

PHI REFERENCE INFORMATION

DATA SET SYMBOL CONF IGURATION DESCRIPTION ALPHA BETA
(BIF087 ) MSFC HRWT 034 (SAI13F) SRB wlTHOUT PROTUBERANCES 125.000 .000 000 SREF 110.0000 SO.FT,
(B1F094 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 135.000 .0C0 000 LREF 142.0000 IN.
(BIF111) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 145.000 .000 000 BREF 142.0000 IN.
XMRP 986.7050 IN.
YMRP .0000 IN.
ZMRP .0000 IN.
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MISSILE AX1S SIDE FORCE COEFFICIENT., CYM-

REFERENCE INFORMATION

R
z

- DATA SET SYMBOL CONFIGURATION DESCRIPTION

(BI1F087 ) @ DATA NOT AVAILABLE :2%':;0 .000 000 SREF 110.0000 SO.FT
(BIF0%S4) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 135.000 .000 000 LREF 142.0000 IN.
(BIF111) DATA NOT AVAILABLE 145.000 .000 000 BREF 142.0000 IN.
XMRP 986.7050 IN.
YMRP .000C IN,
ZMRP .0000 IN.
g SCALE .0088
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MISSILE AXIS SIDE FORCE COEFFICIENT,

(CIMACH

DATA SET SYMBOL CONF IGURATION DESCRIPTION ALPHA BETA PH] REFERENCE INFCRMATION
(BIF087) MSFC HRWT C34 (SAI3F) SRB WITHOUT PROTUBERANCES 125.000 .000 .000 SREF 110.0000 SQ.FT
(BIF0S4 ) MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 135.000 .000 .000 LREF 142.,0000 IN
(BIF11!1) MSFC HRWT 034 (SA!13F) SRB WITHOUT PROTUBERANCES 145.000 .000 .000 - BREF 142.0000 IN
XMRP 986 .7050 IN
YMRP .0000 IN
ZMRP .0000 IN
SCALE .0088
) (i 0 1 1 ARSI DRI S
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MISSILE AXIS SIDE FORCE COEFFICIENT. CYM

DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(BIF087 ) @ DATA NOT AVAILABLE 125.000 000 .000 SREF 110.0000 SQ.FT
(BI1F094) MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 135.000 000 .000 LREF 142 .0000 IN
(BIFI111) DATA NOT AVAILABLE 145.000 000 .000 BREF 142 .0000C IN.
XMRP 986 .7050 IN,
YMRP . IN.
ZMRP .0000 IN.
SCALE .0088
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DATA SET SYMBOL  CONFIGURATICN DESCRIPTION ALPHA  BETA  PHI REFERENCE INFORMATION
(BIFOB7 ) DATA NOT AVAILABLE 125.000  .000  .000 SREF  110.063°  SO.FT.
(BIFO94 ) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES  135.000 000  .000 LREF  142.%00 1IN,
(BIF1I1) DATA NOT AVAILABLE 145.000 000  .000 BREF  142.3900 IN.
XMRP . 986.7050  IN.
YHRP .0000 IN.
ZMRP .0000 IN.
SCALE -0088
15.0F 50
TR Tatar Bk R
10O
7.5
5.0
2.5
0 -5
b
«5.0
! 408
gt 1 o
s 1
.01 .10 1.00 10.00 100.00

_ REYNOLDS NUMBER X 10-6
EFFECT OF REYNOLDS NUMBER ON AERODYNAMIC CHARACTERISTICS

(EJMACH = .81 ] PAGFE 71
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA BETA PH] REFERENCE INFORMATION
(BIFO87 ) @ MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 125.000 .000 .000 SREF 110.0000 SQ.FT.
(BIF094 ) MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 135.000 000 .000 LREF 142.0000 IN.
(BIF111) MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 145.000 000 .000 BREF 142 .0000 IN
XMRP 986 .7050 IN
YMRP .0000 IN
ZMRP .0000 IN
SCALE .0088
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DATA SET SYMBOL CONF IGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(BIF0O87 ) @ DATA NOT AVAILABLE 125.000 .000 D00 SREF 110.0000 SO.FT
(BIF094 ) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 135.000 .000 000 LREF 142 .0000 IN,
(BIFI11) DATA NOT AVAILABLE 145.000 .000 000 BREF 142 .0000 IN.
XMRP 986 .7050 IN.
YMRP .00C0 IN.
ZMRP 0000 IN.
SCALE .0088
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MISSILE AXIS SIDE FORCE COEFFICIENT., CYM

PHA BETA PHI REFERENCE INFORMATION
.000 .000 .000 SREF 110.0000 SO.FT,

.000 .000 .000 LREF 142.0000
000 .000 .000 BREF 142.0000 IN.
XMRP 986 .7050 IN,

DATA SET SYMBOL  CONFIGURATION DESCRIPTI
(B1F087 ) MSFC HRWT 034
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MISSILE AXIS SIDE FORCE COEFFICIENT, CYM

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA  BETA  PHI REFERENCE [NFORMAT ION
(B1F087 ) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 125.000  .000 000 SREF 110.0000  SQ.FT
(B1F094 ) MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 135.000  .000 000 LREF 142.0000 IN.
(BIFI11) MSFC HRWT 034 (SAI3F) SRB WiTHOUT PROTUBERANCES  145.000 .000 000 BREF 142.0000  IN.
XMRP  986.7050  IN.
YMRP .0000 IN.
ZMRP .0000 I\,
SCALE .0088
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10.0
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MISSILE AXIS SIDE FORCE COEFFICIENT. CYM

DATA SET SYMBOL CONF IGURATION DESCRIPTION ALPHA BETA PH1 REFERENCE INFORMATION
(BIF087 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 125.000 .000 000 SREF 110.0000 SQ.FT
(BIF0%4 ) @ MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 135.000 .000 000 LREF 142.0000 IN.
(BIF111) MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 145.000 .000 ,000 BREF 142.0000 IN.
! XMRP  986.7050 IN.
YMRP .0000 IN.
ZMRP .00C0 IN.
SCALE .0088
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION . ALPHA  BETA PHI REFERENCE INFORMATION
(BIF087 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES  125.000 000 .000 SREF 110.0000 SQ.FT
(BIF094 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES  135.000 000 .000 LREF 142.0000  IN.
(BIFII1) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES  145.000 000 .000 BREF 142.0000 IN.
XMRP .7050 IN.
YMRP .0000 IN.
ZMRP .0000 IN.
SCALE .008s8
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MISSILE AXIS YAWING MOMENT COEFFICIENT. CYNM

DATA SET SYMBOL CONF IGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(BIF087 ) @ MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 125.000 .000 .000 SREF 110.0000 SO.FT
(BIF0%4) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 135.000 .000 .000 LREF 142 .0000 IN.
(BIF111) MSFC HRWT 034 (SA13F) SRB wlITHOUT PROTUBERANCES 145,000 .000 000 BREF 142 .0000 IN.
XMRP 986 .705C IN.
YMRP .0000 IN.
IMRP .0000 IN.
SCALE .0088
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" DATA SET SYMBOL CONF IGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(BIF08B7 ) DATA NOT AVAILABLE 125.000 .000 .000 SREF 110.0000 SO.FT,
(BIF0S4) MSFC HRWT 034 (SA13F) SRB wITHOUT PROTUBERANCES 135.000 .000 .000 LREF 142.0000 IN.
(BIFI11) DATA NOT AVAILABLE 145.000 .000 .000 BREF 142.0000 IN.

XMRP 986 .7050 iN.
YMRP .0000 IN.
ZMRP .0000 IN.
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MISSILE AXIS YAWING MOMENT COEFFICIENT, CYNM

DATA SET SYMBOL CONF IGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(BIFD87 ) MSFC HRWT 034 (SA13F) SRB WlTHOUT PROTUBERANCES 125.000 000 - .000 SREF 110.0000 SO.FT,
(BI1F0%4) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 135.000 000 .000 LREF 142.0000 IN.
(BIFLI1) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 145.000 000 .000 BREF 142 .0000 IN,
XMRP 986 .7050 IN.
YMRP .0000 IN,
IMRP .0000 IN.
SCALE 0088
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DATA SET SYMBOL CONF IGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(BIFOB7 ) DATA NOT AVAILABLE 125.000 .000 .000 SREF 110.0000 SQ.FTY
(BIFD%4) @ MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 135.000 .000 000 LREF 142 .0000 IN.
(BIFI11) DATA NOT AVAILABLE 145.000 .000 000 BREF 142 .0000 IN.

XMRP 986 .7050 IN.
YMRP .0C00 IN.
ZMRP 0000 IN.
SCALE .0088
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DATA SET SYMBOL  CONFIGURATION ISCRIPYIO‘ PHA BETA PHI REFERENCE INFORMATION

(BiF087 ) @ DATA NOT AVAILABL 1;;.000 .000 .000 SREF 110.0000 SQ.FT,
(BIFD9%4 ) MSFC HRWT 034 (SM3FJ SRB wWITHOUT mvwzamcss 135.000 .000 .000 LREF 142 IN.
(BIF111) DATA NOT AVAILABLE 145.000 .000 .000 BREF 142.0000 IN,
986 .7050 IN.
YMRP .00C0 IN,
IMRP .0000 IN.
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o

DATA SET SYMBOL CONF IGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(BIF087 ) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 125.000 .000 .000 SREF 110.0000 SO.FT,
(BIF094 ) MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 135.000 .000 000 LREF 142 .0000 IN.
(BIFI11) MSFC HRWT 034 (SAI3F) SRB wilTHOUT PROTUBERANCES 145.000 .000 00C BREF 142.0000 IN
XMRP 986 ,.7050 IN
YMRP .0000 IN
ZMRP .0000 IN
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DATA SET SYMBOL  CONF IGURATION DESCRIPTION ALPHA BETA REFERENCE INFORMATION
(BIF087 ) @ DATA NOT AVAILABLE 125.000 .000 .000 110.0000 SO.FT.
(BIF0%4 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES  135.000 .000 .000 LREF 142.0000 IN.
(BIF111) DATA NOT AVAILABLE 145.000 .000 .000 BREF ;;g.gggg }:.
.0000 IN.
ZMRP .0000 IN.
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE mfmuou
(B1F087 ) MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 125.000 .000 .000 SREF 110.0000 SO.FT
(BIF0%4 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 135.000 .000 000 LREF 142.0000 IN.
(BIFI11) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 145.000 .000 000 BREF 142.0000 IN.
XMRP 986 .70S0 IN.
YMRP .0C00 IN.
ZMRP .0000 IN.
SCALE .0088
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DATA SET SYMBOL CONF IGURATION DESCRIPTION ALPHA BETA PH] REFERENCE INFORMATION
(BIF087 ) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 125.000 .000 .000 SREF 110.0000 S0.FY.
(BIF09%4 ) @ MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 135.000 .000 .000 LREF 142.0000 IN.
(BIF111) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 145.000 .000 .000 BREF 142 .0000 IN.
XMRP 986.7050 IN.
YMRP .0000 IN.
IMRP .0000 IN.
SCALE .008s8
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(BIF087 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 125.000 .000 .000 SREF 110.0000 SO.FT,
(BIF094 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 135.000 .000 .000 LREF 142 .0000 IN.
(BIF111) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 145.000 .000 .000 BREF 142 .0000 IN.
XMRP 986 .7050 IN.
YMRP .0000 IN.
.0000 IN.
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MISSILE AXIS YAWING MOMENT COEFFICIENT. CYNM

PHI

DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA BETA REFERENCE INFORMATION
(BIF087 ) @ MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 125.000 .000 .000 SREF 110.0000 SQ.FT
(BIFD94 ) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 135.000 .000 .000 LREF 142.0000 IN.
(BIFI11) MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES 145,000 .000 .000 BREF 142.0000 IN.
XMRP 986 .7050 IN.
YMRP .00C0 IN.
ZMRP .0000 IN.
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MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (A1F201)

SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION
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MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (A1F201)
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MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (A1F201)
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MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (A1F201)
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LREF 142.0000
BREF 142.,0000
XMRP 986.7050

.0000

YMRP
ZMRP .0000
SCALE .0088

25.01.-".

20.0+—

15.0+—

2
AL

-2.5+—+

5.0

|

30

40

30

60 70 80

ANGLE OF ATTACK.

a0

ALPHA.

100

110
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EFFECT OF ANGLE OF ATTACK ON AERODYNAMIC CHARACTERISTICS

120 130
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CLMM

MISSILE AXIS PITCHING MOMENT COEFFICIENT,

MSFC HRWT

SYMBOL  MACH.
.400
0O .500
o .600

BETA

034 (SA13F) SRB WITHAUT PROTUBERANCES ( 1F201)
PARAMETRIC VALUES

.000

PHI .000

REFERENCE INFORMATION

-
e
NNO

' EEKE EEEE) EETEI EREE

" o R G R

sb b

N

R

(51}

":,;Qb

ot
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i
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60 70 80 S0 100 110
ANGLE OF ATTACK. ALPHA. DEGREES

EFFECT OF ANGLE OF ATTACK ON AERODYNAMIC CHARACTERISTICS
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MSFC HRWT 034 (SA13F) SRB WI!HIUI PRUOIUBERANCES (A1R20U1)

PARAMETRIC VALUES
BETA .000 PHI .000

SYMBOL MACH REFERENCE INFORMATION

(@) .700
O .810
O .910

O

MISSILE AXIS PITCHING MOMENT -COEFFICIENT, CLMM

) A

asliil

30+—1—

Hh

DL EEEEEEEE

T
: /1/ s Ppes Boled Mets ke Baent Medyt speds
77 G 0 O o

(8]

-10

30 40 50 60 70 80 90 100 110
ANGLE OF ATTACK. ALPHA. DEGREES

EFFECT OF ANGLc OF ATTACK ON AERODYNAMIC CHARACTERISTICS

120 130 140
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CLMM

MISSILE AXIS PITCHING MOMENT COEFFICIENT,

MSFC HRWT 034 (SAI3F) SRB W!l!HUOUI PRUOIUBERANCES (AlFZ201)

SYMBOL  MACH PARAMETRIC VALUES REFERENCE INFORMATION

(@) .990  BETA .000  PHI .000 SREF 110.0000 SO.FT.
0 1.170 LREF 142.0000 N,
i BREF

.0000 g
o 1.210 XMRP 986.7050 IN.
YMRP .0000 IN.
ZMRP 0000 IN.
SCALE .o088

IFEEEEEEEEEIEEER
T EEEEET T R

-10+——1— o S FE R B i ¢ § Ee SEeE v Ko o nrors v R

30 40 S0 60 70 80 90 100 110 120 130 140
ANGLE OF ATTACK. ALPHA. DEGREES

EFFECT OF ANGLE OF ATTACK ON AERODYNAMIC CHARACTERISTICS
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MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (A1F201)

SYMBOL  MACH PARAMETRIC VALUES REFERENCE INFORMATION
@) 1.420 BF.(A .000 PHI .000 SREF 110.0000 SO.FT.
0 2. i

3.

000
o 500 “MRP 986.

3G e L

301

wan
SN

11

MISSILE AXIS PITCHING MOMENT COEFFICIENT, CLMM

30 40 S0 60 v (i AR 90 T e e o T - M T
ANGLE OF ATTACK. ALPHA. DEGREES
EFFECT OF ANGLE OF ATTACK ON AERODYNAMIC CHARACTERISTICS
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XCP/L

CENTER OF PRESSURE BASED ON BODY LENGTH,

MSFC HRWT

SYMBOL MACH
O .400 BETA
O .500
O .800

034 (SAI13F) SRB WITHOUT PROTUBERANCES (A1F201)

PARAMETRIC VALUES

.000

PHI .000

SREF

REFERENCE INFORMATION

110.0000

(o2}

(8}

30 40

30

ANGLE OF ATTACK. ALPHA.

60 70 80 90 100 .10

DEGREES

EFFECT OF ANGLE OF ATTACK ON AERODYNAMIC CHARACTERISTICS

120

PAGE

130 140
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CENTER OF PRESSURE BASED ON BODY LENGTH. XCP/L

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (A1F201)
SYMBOL  MACH PARAMETRIC VALUES REFERENCE [NFORMATION
0 700  BETA .000  PHI .000 SREF - 110.0000 SO.FT.

O :810 s BREF
142.0000 IN.
O .910 XMRP 986 .7050 IN.

N
I

(6)]

w

N

R

W % W e W W W e w1 -
ANGLE OF ATTACK. ALPHA. DEGREES

EFFECT OF ANGLE OF ATTACK ON AERODYNAMIC CHARACTERISTICS
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XCP/L

CENTER OF PRESSURE BASED ON BODY LENGTH,

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (A1F201)

SYMBOL  MACH PARAMETRIC VALUES REFERENCE INFORMATION

®) 990  BETA .000  PHI .000 SREF  110.0000 SO.FT.

O 1.170 h:gg }:g.oooo ;:.

o 1.210 XMRP :uuuu IN.
YMRP

c it
238

g ; : ler heGhns SRt
6 1 il i i [ B
i il thiiry Bt Bl
7 e paa s fomn s D
il i e S BRSRE
it o

} > ey et~

30 40 30 60 70 80 90 "100 110 120 130 140
ANGLE OF ATTACK. ALPHA. DEGREES

EFFECT OF ANGLE OF ATTACK ON AERODYNAMIC CHARACTERISTICS
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CENTER OF PRESSURE BASED ON BODY LENGTH. XCP/L

MSFC HRWT 034 (SA13F) SRB WITHOUT PROT *3ERANCES (A1F201)

SYMBOL  MACH PARAMETRIC VALUES
(@) 1.420 BETA .000 PHI .000
0 2.000
(o] 3.500

REFERENCE !NFORMATION

(o))

w

RS

30 40 S0 60 70 80 90 100 110
ANGLE OF ATTACK. ALPHA. DEGREES

EFFECT OF ANGLE OF ATTACK ON AERODYNAMIC CHARACTERISTICS

130 120 "0
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CYM

MISSILE AXIS SIDE FORCE COEFFICIENT,

cAias B o2 loe aan uhi 22 ] diunt Boggacs 1 R inlal

O

MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES (A1F201)

SYMBOL  MACH PARAMETRIC VALUES REFERENCE INFORMATION
(@) .400 BETA .000 PHI .000 SREF 110.0000 SO.FT.
0 s00 LREF 142.0000 IN.

i BREF 142.0000 IN.
o .600 XMRP 986.7050 IN.
YMRP .0000 IN.
ZMRP .0000 IN.
SCALE .0088

LA s

i s s RS s e i S sy B R i ok

L et et R

A

_10.0.5::j .”A.H,

-12.5+——

-15'036. “4(.) .sc‘) | SOI- 1570 ».80 90 rl'od' ”110” 1.'2‘6. AV136 “1‘4-0‘
ANGLE OF ATTACK., ALFHA. DEGREES '
EFFECT OF ANGLE OF ATTACK ON AERODYNAMIC CHARACTERISTICS
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MISSILE AXIS SIDE FORCE COEFFICIENT., CYM

MSFC HRWT 034 (SA13F) SRB WITHOUT PRJITUBERANCES (A1F20!)

SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION
O .700 BETA .000 PHI .000 ! SREF 110.0000 SO.FT,
0 810 LREF 142.0000 . IN.

" BREF 142.0000 IN.
O .910 XMRP 986.7050 IN.
YMRP .0000 IN.
MRP .0000 IN
SCALE .0088
15.0T T
1l ) e omenun e b
10.0+—
7.5
5.0+
2.5
0
-2.5
-5.0
-7 -5
-10.0+——
-12.5+
IRy i pot

ANGLE OF ATTACK, ALPHA, DEGREES
EFFECT OF ANGLE OF ATTACK ON AERODYNAMIC CHARACTERISTICS
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MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES (A1F201)
SYMBOL  MACH PARAME TRIC VALUES REFERENCE INFORMATION

@) .990  BETA .000  PHI .000 SREF 110.0000 SQ.FT.
| 1.170 LREF 142.0000 IN.
o 1 210 BREF 142.0000 !N.
. XMRP 986.7050 IN.
YMRP .0000 IN,
ZMRP .0000 IN
SCALE .0088
e 1
12 . St
= Ll
5 ke
10.0
i i
[
&
e 1.0
Q il
~ Pl
W i
;; 9.0
Q
w b il
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o diited i
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EFFECT OF ANGLE OF ATTACK ON AERODYNAMIC CHARACTERISTICS
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MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (A1F201)-

MISSILE AXIS SIDE FORCE COEFFICIENT, CYM

O

SYMBOL  MACH PARAMETRIC VALUES © REFERENCE INFORMAT ION
0O i.420 BETA .00C PHI .000 SREF 110.0000 SO.FT
g aom It
o 3.500 XMRP  986.7050 IN

YMRP .0000 IN
ZMRP 0000 IN
SCALE 0088
195.0 Fin
12.5;;i'_..,._”A<“
10.0+——
(e
5.0
L Eﬁ—ww
-2.5
-3 .0
7.9
-10.0
'12..)
-15.0 i j il ; I S D s e
30 40 S50 60 70 80 90 100 110 120 130 140
ANGLE OF ATTACK. ALPHA. DEGREES
EFFECT OF ANGLE OF ATTACK ON AERODYNAMIC CHARACTERISTICS:
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MISSILE AXIS YAWING MOMENT COEFFICIENT. CYNM

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (A1F201)

SYMBOL  MACH PARAMETRIC VALUES REFERENCE INFORMATION
(@) .400 BETA .000 PHI .000 SREF 110.0000 SC.FT
0 500 LREF 142.0000 IN.

il BREF 142.0000 IN.
<o .600 XARP 986 .7050 IN.
‘MRP .0000 IN.
.0000 IN.
SCALE 0088

| fho T 1 1 AR AR
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MISSILE AXIS YAWING MOMENT COEFFICIENT. CYNM

i AL

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (A1F201)

SYMBOL  MACH PARAMETRIC VALUES REFERENCE INFORMATION
0 .700 BETA .000 PHI .000 SREF 110.0000 SO.FT.
=B = BRI
o .10 XMRP  986.7050 IN.

YMRP .0000 IN.
ZMRP .0000 IN.
SCALE .0088
12:%9
10.0
75
w4
2.5 i _ .
R i 4O
0 B,
=2.9
_5.G
il At
! 1 .l
-10.0+—— :
-12.5
-15.0

30 40 50 60 70 80 30 100 110 120 130 140
ANGLE OF ATTACK. ALPHA. DEGREES

EFFECT OF ANGLE OF ATTACK ON AERODYNAMIC CHARACTERISTICS
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MISSILE AXIS YAWING MOGMENT COEFFICIENT. CYNM

MSFC HRWT 034 (SA13F) SRB WIHOUT PROTUBERANCES (A1F201)

-

SYMBOL  MACH PARAMETRIC VALUES REFERENCE INFORMATIC'
(@) .990  BETA .000  PHI .000 SREF 110.0000 SO.FT
0 1.170 LREF 142.0000 IN.
o 1.210 e 366 9090 .

YMRP .0000 IN.
ZMRP IN.
SCALE 0088
15.01 T
12,5ttt
lo.c:j :i::i ::.iij....“.,”,.“..“..A..”,.”
y i,
o)
2.5
B
=205
~5.0
-7.5
-10.0+——
-12.5+—
30 40 50 60 70 80 90 100 110 120 130 140
ANGLE OF ATTACK. ALPHA. DEGREES
EFFECT OF ANGLE OF ATTACK ON AERODYNAMIC CHARACTERISTICS
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MISSILE AXIS YAWING MOMENT COEFFICIENT. CYNM

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (A1F201)

SYMBOL MACH PARAMETRIC VALUES .

O 1.420  BETA .000  PHI .000 sRer 119.0000 $0.FT
0 2000 BREF 142.0000 IN.
o 3.500 XMRP  986.7050 IN.
YMRP .0000 IN.
2MRP .0000 IN.
SCALE .0088
il 6 SR
12. 5111
10 O
7.5+
5.0
2 _

1
~
N

-10.0

-12.5+1+

-15.0),

5 8 9w W W Wi
ANGLE OF ATTACK. ALPHA, DEGREES
EFFECT OF ANGLE OF ATTACK ON AERODYNAMIC CHARACTERISTICS
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APPENDIX

TABULATED SOURCE DAta

Tabulations of plotted data are available on request from Data
Management Services.
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DATE 19 FEB 76 . TABULATED SOURCE DATA, MSFC HRWT 034 (SA13F) PAGE i
MSFC HYWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (RIFOOD) {230CT 75
REFERENCE DATA PARAMETRIC DATA
SREF = 110.0000 SQ.FT. XMRP = 986.7050 IN. BETA = .000 ALPHA = 35.000
LREF = 142.0000 IN. YMRP = .0000 IN. PHI = .000 RN - 5.300
BREF = 142.3000 IN. ZMRP = .0000 IN.
SCALE = .0oss
RUN NO. 62/ 0 RN/L = 5.29 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM cYM CYNM XCP/L RN
2.000 35.460 8.69000 6.51300 -.12700 -. 13500 .50600 5.29000
GRADIENT .goooe .00000 .00000 .00000 .00000 .00000
MSFC HRWT 034 (SAI3F) SRE/ WITHOUT PROTUBERANCES (R1F002) (29 0CT 75 )
REFERENCE DATA PARAMETRIC DATA
SREF = 110.03C00 SQ.FT. XMRP =  986.7050 IN. BETA = .000 ALPHA = 35.000
LREF = 142.0000 IN. YMRP = .C000 IN. PHI = .000 RN b 5.900
BREF = 142.0000 IN. ZMRP = .0000 IN.
SCALE = .coss
RUN NO. 147/ 0 N/L = 5.89 GRADIENT INTERVAL = -5.00/ <.00
MACH ALPHA CNM cLMM CYM CYNM XCP/L RN
1.420 25.730 8.17400 10.52900 -.13600 .06100 .45200 5.83000
GRADIENT .00C00 .cogeo .0ooco .00000 .00000 .00000
MSFC HRWT 034 (SAIZF) SRB WITHOUT PROTUBERANCES (RIFOC3) (29 0CT 75
REFERENCE DATA PARAMETRIC DATA
SREF = 11C.0000 S3.FT. XMRP =  986.7050 IN. BETA = .000 ALPHA = 35.000
LREF = 142.00C0 iN. YMRP = .0000 IN. PH1 = .000 RN = 6.300
BREF = 142.0000 IN. IVRP = .00C0 !N,
SCALE = .0Cs8

RUN NO. 467 0 RN/L = 6.28 GRADIENT INTERVAL = -5.00/ 5.00

MACH ALPHA CNM CLMM CcYM CYNM XCP/L RN
i.2!0 35.680 7.65500 10.31600 -.13200 .06600 .45700 6.28000
GRADIENT .00000 .00000 .0o000 .0o000 .00000 .00000

Oo—— MR 5L I Fd B2 1 L SR




DATE 19 FEB 76

SFEF = 110.
L PeEn i i4e.
SREF = 142,
SCALE =

SREF = 110.
LPEr = 1492,
BREF = 142.
SCALE =

REFERENCE DATA

TABULATED SOURCE DATA,

MSFC HEAT 034 (SA13F)

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES

0000 SQ.FT. XMRP =  986.7050 IN. BETA
0000 IN. YMRP = .0000 IN. PHI
0000 IN. ZMRP = .0000 IN.
.0088
RUN NO. $9/7 1 RN/L = 7.85 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM CYM CYNM XCP/L
2.000 35.690 8.91800 6.73200 -.26400 -.ec100 .50500
GRADIENT .00000 .0o000 .00000 .00000 .00000
RUN NO. 66/ 0 RN/L = 7.85 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM CYM CYNM XCP/L
3.500 35.320 7.93400 3.95200 . 34200 -. 14900 .52600
GRADIENT .00000 .oocco .00000 .00000 .00000
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCE'S
REFERENCE DATA
0C0C SQ.FT. XMRP = 986.7050 IN. BETA
0000 IN. YMRP = .C0CC IN. PHI
0C00 IN. ZVRP = .0000 IN.
.0o88
RUN NO. 143/ 1 RN/L = B.4% GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM CcYM cYyr st XCP/L
.400 35.240 3.99300 5.88800 -. 19300 -.66000 .44%200
GRADIENT .0o000 .0co0o .00co0 .00000 .00000

PAGE e

(RIFO04) (29 0CT 73 )
PARAMETRIC DATA
.000 ALPHA = 35.000
.000 RN = 7.900
RN
7.85000
.00000
RN
7.85000
.00000
(RIFO05) t 29 0CT 75 )
PARAMETRIC DATA
.000 ALPHA = 35.000
.000 RN = 8.400
RN
8.44000
.00000

P
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DATE 19 FEB 76

SREF
LPEF
BREF
SCALE

SREF
LREF
BREF
SCALE

SPREF

LR I ]

REFERENCT “ATA

TABULATED SOURCE DATA,

-

MSFC HRWT 034 (SA13F)
MSFC HRWT 034 (SAT3F) SRB WITHOUT PROTUBERANCES

PAGE 3
(RIFODB) (29 0CT 75 )

PARAMETRIC DATA

110.0000 SQ. XME® = 986.7050 IN. BETA = .000 ALPHA = 35.000
142.0000 IN. YMRP = .0000 IN. PHI = .000 RN = 8.650
142.0000 IN. ZMRP = .0000 IN.
.0o88
RUN NO. 145/ 0 RN/L = 8.61 GRADIENT INTEFVAL = -5.00/ S.00
MACH ALPHA CNM cLMM cYM CYNM XCP/L RN
.910 35.790 5.50900 10.55100 -.20000 .09600 .41000 8.61000
GRADIENT .0oc00 .0oo00 .0o000 .00000 .00000 .0ooo0
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (R 007 (29 0CT 75 )
REFERENCE DATA PARAMETRIC DATA
110.0000 SQ.FT. XMRP =  986.7050 IN. BETA = .000 ALPHA = 35.000
142.0000 IN. YMRP = .0000 IN. PH1 = .000 ®RN = 10.200
142.0000 IN. ZMRP = .0000 IN.
.ooes
RUN NO. 144/ O RN/L = 10.17 GRADIENT INTERVAL = -5.00/ S5.00
MACH ALPHA cNM cLMM CcyM CYNM XCP/L RN
.600 35.560 4%.29100 6.69900 .03500 .01500 .50000 10.17000
GRADIENT .00000 .009%00 .00000 .000G0 .00000 .00000
MSFC HRWT O34 (SA13F) SPB WITHOUT PROTUBERANCES (R1F008) (29 OCT 75 )
REFERENCE DATA PARAMETRIC DATA
110.00CC SQ.FT. XMRP = 986.7050 IN. BETA = .000 ALPHA = 45.000
142.0000 IN. YMRP = .C000 IN. PH1 = .000 RN = 2.000
142.0000 IN. ZMRP = .0000 IN.
.0cs8
RUN NO. 737 0 RN/L = 1.95 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM CLMM crM CYNM XCP/L RN
.400 45.090 6.07300 9.28100 .25400 -.85800 .44300 1.95000
GRADIENT .G0o0s .0oo00 .0oo00 .00000 .00000 .00000




DATE 19 FEB 76

REFERENCE DATA

TABULATED SOURCE DATA,
MSFC HRWT 034 (SA13F)

MSFC HRWT 034 (SA13F)
SRB WITHOUT PROTUBERANCES

SPEF = 110.0000 SQ.FT. XMRP = 986.7050 IN. BETA
LREF = 142.0000 IN. YMRP = .00C0 IN. PH1
BREF = 14,0000 IN. ZMRP = .00C0 IN.
CALE = .0oB8
RUN NO. T4/ 0 RN/L = 2.958 GRADIENT INTERVAL = -5.00/ S5.00
MACH ALPHA CNM cLMM CYM CYNM XCP/L
.600 45.180 7.14300 9.88100 -2.19400 -5.19900 .45400
GRADIENT .00000 .goooo .00000 .00000 .00000
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES
REFERENCE DATA
SREF = 11C.0000 SQ.FT. XMRP =  986.7050 IN. BETA
LREF = 142.0000 IN. YMRP = .0000 IN. PHI
BREF = 142.0000 IN. ZMRP = .0000 IN.
SCALE = .oces
RUN NO. 757 0 RN/L = 3.03 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM cYM CYNM XCP/L
.900 45.450 8.78800 16.68600 .10100 .68700 -41200
GRADIENT .00000 .00000 .00000 .00000 .00000
MSFC HRWT 034 (SA13F) SRS WITHOUT PROTUBERANCES
REFERENCE DATA
SREF =  110.0000 SQ.FT. XMRP =  086.7050 IN. BETA
LREF = i4%2.0000 IN. YMRP = .C000 IN. PHI
BPEF = 142.0000 IN. IMRP = .CCCO0 IN.
SCALE = .0cs8
RUN NO. 84/ 0 fN/L = 3.97 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM CYM CYNM XCP/L
3.500 45.210 11.48200 4.83800 . 15400 -.52400 -53200
GRADIENT .00000 .00000 .00000 .00000 .0coo00

PAGE Y4
(RIFOOD) (29 OCT 75 )
PARAMETRIC DATA
.000 ALPHA = 45.000
.000 RN = 2.600
RN
2.58000
.00000
(RIFOI1D) (29 0CT 75 )

PARAMETRIC DATA

.000 ALPHA = 45.000
.000 RN = 3.000
RN
3.03000
.0oo00
(RIFOID) ¢« 290CYT 75 12

PARAMETRIC DATA

.000 ALPHA = 45.000
.000 RN = 4.000
RN
3.97000
.00000
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DATE 19 FEB 76 TABULATED SOURCE DATA, MSFC HRWT 034 (SA13F) PAGE 5
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (RIFD12) (29 0CT 75 )
REFERENCE DATA PARAMETRIC DATA
SREF = 110.0000 SQ.FT. XMRP = 986.705C IN. BETA = .000 ALPHA = 45,000
LREF =  142.0000 IN. YMRP = .0000 IN. PHI = .000 RN = 5.200
BREF =  142.0000 IN. IMRP = .0000 IN.
SCALE = .0088
RUN NO. 78/ 0 RN/L = 5.18  GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM CLMM cYM CYNM XCP/L RN
.390 45.230 6.17300  9.24100 -2.05500 -3.85300 .44500  5.18000
GRADIENT .00000 .00000 .00000 .00000 .00000 .00000
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (RIFO13) ( 29 OCT 75 )
REFERENCE DATA PARAMETRIC DATA
SREF = 110.0000 SQ.FT. XMRP =  986.7050 IN. BETA = .000 ALPHA = 45,000
LREF =  142.0000 IN. YMRP = .0000 IN. PHI - .000 RN = 5.300
BREF =  |42.0000 IN. ZMRP = .0000 IN.
SCALE = .0088
RUN NO. 61/ 0 RN/L = 5.27 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM cYM CYNM XCP/L RN
2.000 u5.570 12.44100  7.60600 -.11600 -.08700 .51700  5.27000
> GRADIENT .0C0C0 .00000 .00000 .00000 .00000 .00000
=
S .
g? MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (RIFOI4) ( 23 OCT 75 )
» 0 REFERENCE DATA PARAMETRIC DATA
Gl
SREF =  110.0000 SO.FT. XMRP =  986.7050 IN. BETA = .000 ALPHA =  45.000
o LREF =  142.0000 IN. YMRP = .0000 IN. PHI = .000 RN = 6.400
> B 8%EF_ = 142.0000 IN. IMRP = .0000 IN.
gg SCALE = .0088
55 RUN NO. 76/ 0 RN/L = 6.37  GRADIENT INTERVAL = -5.00/ 5.00
"o % MACH ALPHA CNM cLMM cM CYNM XCP/L AN
8 1.200 45.9580 12.06400  14.29700 -.18800  -.13400 .47000  6.37000
S :‘E GRADIENT .00000 .00000 .00000 .00000 .00000 .00000



DATE 19 FEB 76

SREF
LPzF
BREF
SCALE

SREF
LREF
BREF
SCALE

TABULATED SOURCE DATA,

MSFC HRWT 034 (SA13F)

MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTURERANCES

REFERENCE DATA

110.0000 SQ.FT. XMRP =  986.7050 IN. BETA
142.0000 IN. YMRP = .0000 IN. PHI
142.0000 IN. ZMRP = .0C00 IN.
.0088
RUN NO. 79/ 0 RN/L = 6.90 GRADIENT INTERVAL = -5.00/ S.00
MACH ALPHA CNM cLMM CcYM CYNM XCP/L
.590 45.520 7.51100 11.22500 -1.92300 -4.43800 44500
GRADIENT .00c00 .00000 .00000 .00000 .00000
MSFC HRIWT 034 (SA13F) SRB WITHOUT PROTUBERANCES
REFERENCE DATA
115.0000 SQ.FT. XMRP =  G86.7050 IN. BETA
142.0000 IN. YMRP = .0000 IN. PHI
142.0000 IN. IMRP = .0000 IN.
.ooes
RUN NO. 58/ 0 RN/L = 7.62 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM cYM CYNM XCP/L
.00 45.850 12.74700 7.80600 -.11100 -.12100 .51700
GRADIENT .0ooo0 .00000 .00co0 .00000 .00000
/
/ MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES
i REFERENCE DATA
fl!C.UOCO SQ.FT. XMRP =  986.7050 IN. BETA
142.0000 IN. YMRP = .0000 IN. PHI
*+ 142.0000 IN. ZMRP = .0000 IN.
.ooss
; RUN NO. 657 0 RN/L = 7.76 GRADIENT INTERVAL = -5.00/ S5.00
MACH ALPHA CNM cLMM CYyM CYNM XCP/L
3.500 45.410 11.40400 4.90400 . 18600 -.27000 -53200
GRADIENT .Coo00 .00000 .0o000 .00c00 .00000

PAGE 6
(RIFO15) 1t 290CT 75 )
PARAMETRIC DATA
.000 ALPHA = 45.000
.000 RN = 6.900
RN
6. ~“Zuul
.00000
(RIFO16) (29 OCT 75 )
PARAMETRIC DATA
.000 ALPHA = 45.000
.000 RN = 7.600
RN
7.62000
.00000
(RIFOIT (29 OCT 75 )

PARAMETRIC DATA

.000 ALPHA = 45.000
.000 RN = 7.750
RN
7.76000
.0o000

D



DATE 19 FEB 76

REFERENCE DATA

TABULATED SOURCE DATA,

MSFC HRWT 034 (SA13F)

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES

SREF = 110.0000 SQ.FT. XMRP = 986.7050 IN. BETA
LREF = 142.0000 IN. YMRP = .0000 IN. PHI
BREF = 142.C000 IN. IMRP = .0000 IN.
SCALE = .0088
RUN NO. 807 O RN/L = 8.04 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM CLMM cYm CYNM XCP/L
.920 45.410 9.88200 18.86400 . 13900 52500 41100
GRADIENT .00000 .00000 .00000 .00000 .00000
MSFC HRWT 034% (SAI3F) SRB WITHOUT PROTUBERANCES
REFERENCE DATA
SREF = 110.0000 SQ.FT. XMRP = 986.7050 IN. BETA
LREF = 142.0000 IN. YMRP = .0000 IN. PHI1
BREF = 142.0000 IN. IMRP = .0000 IN.
SCALE =. .0088
RUN NO. 1387 0 RN/L = 8.20 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM CcLMM cYM CYNM XCP/L
.400 4%5.370 5.86800 8.95600 -1.11800 -1.71300 44200
GRADIENT .00000 .00C00 .00000 .00000 .00000
MSFC HRIWT 034 (SA13F) SRB WITHOUT PROTUBERANCES
REFERENCE DATA
SREF = 110.0000 SQ.FT, XMRP = 986.7050 IN. BETA
LREF = 142.0000 IN. YMRP = .0000 IN. PHI
BREF = 142.C0000 IN. ZMRP = .0000 IN.
SCALE = .Ccos8
RUN NO. 8i7 0 RN/L = 8.42 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM CYM CYNM XCP/L
.990 46.550 10.40200 19. 36400 -.36500 -. 17400 41500
GRADIENT .00000 .00000 .00000 .00000 .00000
4 A
Cp N Op

PAGE 7
(RIF018) (29 OCT 75 )
PARAMETRIC DATA
.000 ALPHA = 45.000
.000 RN = 8.000
RN
8.04000
.00000
(RIFO19) €129 0CT 75 )
PARAMETRIC DATA
.000 ALPHA = 45.000
.000 RN = 8.200
RN
8.20000
.00000
(RIF020) (29 0CT 75 )

PARAMETRIC DATA

.000 ALPHA = 45.000
.000 RN = 8.400
RN
8.42000
.00000
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DATE 13 FEB 78

REF

REF
TALE

SREF

REF

3

SCALE

REF
REF
REF
CALE

TABULATED SOURCE DATA,

MSFC HRWT D34 (SA13F)

MSFC HRWT (34 (SA13F) SR8 WITHOUT PROTUBERANCES

REFERENCE DATA

1!1C0.0000 SQ.FT, XMRP = 986.705C 'N BETA
142.0000 IN. YMRP = .C0C0 IN. PHI
142.C000 iN. IVRP = .0000 IN.
.0tes
RUN NO. 1397 0 RN/L = 9.49 GRADIENT INTEFVAL = -5.00/ 5.00
MACH ALPHA CNM CLMM CcyM CYNM XCP/L
.S00 45.570 6.30800 9.84700 -1.05100 -1.68400 .43900
GRADIENT .00000 .00000 .00000 .00000 .ooooo0
MSFC HRWT 034 (SA13F) SR8 WITHOUT PROTUBERANCES
REFERENCE DATA
)’
110.0000 SQ.FT. XMRP =  986.7050 IN. BETA
142.0000 IN. YMRP = .0000 IN. PHI
142.0008"IN. ZMRP = .0000 IN.
.0ces
RUN NO. 140/ O RN/L = 10.97 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM CYyM CYNM XCP/L
.600 45.6840 7.45100 11.29600 -1.29900 -3.90400 .44300
GRADIENT .C0000 .0cooo .00000 .00C00 .00000
MSFC HRWT 034 (SAI3F) SPB WITHOUT PROTUBERANCES
REFERENCE DATA
110.0000 SQ.FT. XMRP = 985.7050 IN. BETA
142.0000 IN. YMRP = .CC20 IN. PHI
i%2.0000 IN. ZMRP = .00C0 IN.
.pooss
RUN NO. 1w17 1 RN/L = 11.16 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM cYM CYNM XCP/L
.7C0 46,320 7.75290 14.65300 .08500 . 18400 .41200
GRADIENT .00000 .00000 .ogcoo .00000 .oooo00

PAGE 8
(RIFO21) ({290CT 75 )
PARAMETRIC DATA
.000 ALPHA = 45.000
.000 RN = 9.500
RN
9.49000
.0oo000
(RIF022) (29 OCT 75 )
PARAMETRIC DATA
.000 ALPHA = 45.000
.000 RN = 11.000
RN
10.97000
.00000
(R1F023) (29 0CT 75 )

PARAMETRIC DATA

.000 ALPHA = 45.000
.000 RN = 11.200
RN
11.16C00
.00000
P
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DATE 19 FEB 786

TABULATED SOURCE DATA,

MSFC HRWT 034 (SA13F) PAGE 9

MSFC HRWT 034 (SAI3F) SRP WITHOUT PROTUBERANCES (RIFO2%) (29 0CT 75 )
REFERENCE DATA PARAMETRIC DATA
SREF = 110.0000 SQ.FT. XMRP =  986.7050 IN. BETA = .000 ALPHA = 45.000
LREF = 142.0060 IN. YMRP = .0000 IN. PHI = .000 RN = 12.200
BREF = 142.0000 IN. ZMRP = .0000 IN.
SCALE = .0088
RUN NO. 1427 1 RN/L = 12.22 CRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM MM CYM CYNM XCP/L RN
.81C 46.830 9.03600 17.23800 .04800 .19200 .41100 12.22000
GRADIENT .00000 .00000 .00000 .00000 .00000 .00000
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (RIF025) (29 0CT 7S
REFERENCE DATA PARAMETRIC DATA
SREF = 110.0000 SQ.FT. XMRP =  986.7050 IN. BETA = .000 ALPHA = 55.000
LREF = 142.0000 IN. YMRP = .0000 IN. PH1 = .000 RN = 5.300
BPEF = 142.0C00 IN. ZMRP = .0000 IN.
SCALE = .ooes
RUN NO. 637 0 RPI/L = 5.8 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM CLMM crM CYNM XCP/L AN
2.0%0 55.710 15.76400 9.45100 -.4%0100 -.22300 .51800 5.28000
GRADIENT .0coco .00000 .00000 .00c00 .00000 .00000
MSFC HRRT 034 (SAI3F) SR8 WITHOUT PROTUBERANCES (RIF026) (29 0CT 75 )
REFERENCE DATA PARAMETRIC DATA
SREF = 110.0000 SQ.FT. XMRP =  986.7050 IN. BETA = .000 ALPHA = 55.000
LREF = 142.0000 IN. YMRP = .0C00 IN. PHI = .000 RN = 6.200
BREF = i%2.000C IN. ZVRP = .0000 IN.
STALE = .0CE8
RUN NO. 717 0 RAN/L = 6.23 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM crM CYNM XCP/L RN
1.230 56.220 15.26900 17.91600 -.12600 .11800 .47100 6.23000
GRACIENT .0Co00 .00000 .00000 .00000 .0oc000 .00000




DATE 19 FEB 76

SREF
LRcF

SCALE

SREF
LREF
8]EF
SCALE

TABULATED SOURCE DATA,

MSFC HRWT 034 (SAI13F)

MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES

REFERENCE DATA

110.0000 SQ.FT. XMRP =  986.7050 IN. BETA =
142.0000 IN. YMRP = .0000 IN. PH1 -
142.0000 IN. IMRP = .0000 IN.
.ooss
RUN NO. 60/ 0 RN/L = 7.70 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM CLMM crM CYNM XCP/L
2.0c0 56.050 15.92200 2.69700 -. 19600 -.17400 .51700
GRADIENT .00000 .00000 .00000 .00000 .00000
RUN NO. 67/ 0 RN/L = 7.67 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM cYM CYNM XCP/L
3.500 55.570 14.36200 7.02100 .29700 -.04S00 .52700
GRADIENT .00000 .00000 .00000 .00000 .ocooco
MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES
REFERENCE DATA
110.0000 SQ.FT. XMRP =  986.7050 IN. BETA =
i42.0000 IN. YMRP = .0000 IN. PHI =
142.0000 IN. IMRP = .0000 IN.
.ooes8
RUN NOC. 88/ 0 AN/L =  7.85 GRADIENT INTERVAL = -5.00/ S5.00
MACH ALPHA CNM CLMM cYM CYNM XCPsL
.400 55.510 £.28500 12.02200 -1.41100 -6.01500 .44%900
GRADIENT .oooce .ceooo .0o0o000 .00000

.00000

PAGE 10
(RIFO2T) 29 OCT 75 )

PARAMETRIC DATA

.000 ALPHA = 55.000
.000 RN = 7.700
RN
7.70000
.00000
RN
7.67000
.00000
(RIFO28) ( 29 OCT 75 )
PARAMETRIC DATA
.000 ALPHA =

55.000
.000 RN = 7.850

RN
7.85000
.00000
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DATE 19 FEB 76 TABULATED SOURCE DATA, MSFC HRWT 034 (SA13F) PAGE 1
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (RIF029 (23 0CT 75 )
REFERENCE DATA PARAMETRIC DATA
SREF = 110.0000 SQ.FT. XMRP =  9£6.7050 IN. BETA = .000 ALPHA = 55.000
LReF = 142.0000 IN. YMRP = .0C00 iIN. PHI = .000 RN - 8.650
BREF = 142.0000 IN. ZMRP = .0000 IN.
SCALE = .0088
RUN NO. 70/ 1 RN/L = B.65 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM MM cyM CYNM XCP/L RN
-910 56.660 13.28800 21.75500 -. 16800 -.74600 .43300 8.65000
GRADIENT .00000 .00000 .00000 .00000 .00000 .00000
MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES (R1IFO30) (29 OCT 75 )
REFERENCE DATA PARAMETRIC DATA
SREF = 110.C000 SQ.FT. XMRP =  986.7050 IN. BETA = .000 ALPHA = 55.000
LREF = 142.0000 IN. YMRP = .0000 IN. PHI = .000 RN = 10.400
BREF = 142.0000 IN. ZMRP = .0000 IN.
SCALE = .oces
RUN NO. 69/ 2 RN/L = 10.38 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLmMM cYM CYNM XCP/L RN
.E00 56. 140 9.03109 15.42800 -.40900 .67300 .42700 10.38000
GRADIENT .00000 .00000 .00000 .00000 .00000 .00000
MSFC HRIWT 034 (SA13F) SRE WITHOUT PROTUBERANCES (RIFO31) (29 0CT 75
REFERENCE DATA PARAMETRIC DATA
SPEF = 110.0C00 SQ.FT. XMRP =  986.7050 IN. BETA = .000 ALPHA = 80.000
LREF = 142.0000 iN. YMRP = .0000 IN. PHI = .000 RN = 5.450
BREF = 1%2.0000 IN. ZMRP = .0000 IN.
SCALE = .0cs8

RUN NO. 377 0 RN/L = sS4y GRADIENT INTERVAL = -5.00/ S.00

d00d 81 39Vd "TYNIOINO
JHL J0 ALI'TIEHONA0YdIY

MACH ALPHA CNM Ci.MM cYyM CyNM xCP/L RN
2.000 80.740 20.19800 8 993900 . 15800 -.03800 .53000 5.44000
GRADIENT .00000 .gooco .00cc0 .goeco .00000 .coo00

TSRS it (S a S 0
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DATE 19 FEB 76 TABULATED SOURCE DATA, MSFC HRWT 034% (SA13F) PAGE 12
MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES (RIFO32) (29 OCT 75
REFERENCE DATA PARAMETRIC DATA
SREF = 110.0000 SQ.FT. XMRP = 996.7050 IN. BETA = .000 ALPHA = 80.000
LREF = 142.0000 IN. YMRP = .0000 IN. PHI = .000 RN - 5.900
BREF = 142.0000 IN. ZMRP = .0000 IN.
SCALE = .ooes
RUN NO. e6/ 0 RN/L = 5.9% GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM cyM CYNM XCP/L RN
1.200 80.9i0 21.29700 11.30900 -.85500 -.02200 .52300 5.94000
GRAD!ENT .00000 .00000 .00000 .0o000 .00000 .00000
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (R1FD33) t290CT 7S )
REFEPENCE DATA PARAMETRIC DATA
SREF = 110.0000 SQ.FT. XMRP =  986.7050 IN. BETA = .000 ALPHA = 80.000
LREF = 142.0000 IN. YMRP = .0000 IN. PH1 = .000 RN - 7.%00
BREF = 142.0000 IN. ZMRP = .0000 IN.
SCALE = .gces
RUN NO. 47/ 0 RN/L =  T.M2 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM crM CYNM XCP/sL RN
3.500 80.730 18.91000 8.92700 .32900 .02100 .52800 7.42000
GRADIENT .00000 .00000 .00000 .00000 .00000 .00000
MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES (RIFO3W) t 29 OCT 75 )
REFERENCE DATA PARAMETRIC DATA
SPEF = 115.0000 S2.FT. XMRP =  ©985.7050 IN. BETA = .000 ALPHA = 80.000
LREF = 142.0000 iN. YMRP = .00CC IN. PHI = .000 RN o 8.100
8PEF = i%2.000C IN. ZVRP = .0000 IN.
SCALE = .0CE8
RUN NO. es5/ o RN/L =  B.11 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM MM crM CYNM XCP/L RN
.910 8!.020 15.37200 11.51000 -.23200 -. 18500 .50600 8.11000
GRADIENT .0C000 .00000 .0oo00 .00000 .00000 .0coo0

e ————




DATE 19 FEB 76

SREF
LREF
BREF
SCALE

SREF
LREF
8REF
SCALE

REFERENCE DATA

TABULATED SOURCE DATA,
MSFC HRWT 034 (SA13F)

MSFC HRWT 034 (SAI3F)
SRB WITHOUT PROTUBERANCES

110.0000 SQ.FT. XMRP =  986.7050 .N. BETA
142.0000 IN. YMRP = .0000 IN. PHI
142.0000 IN. IMRP = .0000 IN.
.ouss
RUN NO. 22/ 0 RN/L = 10.20 GRADIENT INTERVAL = -5.00/ $5.00
MACH ALPHA CNM CLMM cyM CYNM XCP/L
.400 80.490 8.82900 9.19300 .393900 1.72000 .48100
GRADIENT .00000 .00000 .00000 .00000 .00000
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES
REFERENCE DATA
110.0000 SQ.FT. XMRP = 986.7050 IN. BETA
142.0000 IN. YMRP = .0000 IN. PHI
142.0000 IN. ZMRP = .0000 IN.
.0cse8
RUN NO. 237 0 RN/L = 11.82 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM cyM CYNM XCP/L
.490 80.730 9.45900 9.91700 .84S00 .58200 .48100
GRADIENT .0ccoo .00000 .00000 .00000 .00000
MSFC HRWT 034 (SAI3F° SRB WITHOUT PROTUBERANCES
REFERENCE DATA
110.0000 SQ.FT. XMRP =  986.7050 IN. BETA
142.0000 IN. YMRP = .0000 IN. PHI
142.0000 IN. ZMRP = .0000 IN.
.00EB
RUN NO. 24/ 1 RN/L = 13.50 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CnNM cLMM CYM CYNM XCP/1.
.610 81.040 11.90800 10. 34800 -.20700 -.28500 .49600
GRADIENT .000090 .0o0C0 .00000 .000C0o .00000

PAGE 13
(RIF035) (29 0CT 75 )
PARAMETRIC DATA
.000 ALPHA = 80.000
.000 RN - 10.200
RN
10.20000
.00000
(RIF036) t290CT 75 )
PARAMETRIC DATA
.000 ALPHA = 80.000
.000 RN = 11.600
RN
11.62000
.00000
lR.lFOS'h (29 OCT 75

PARAMETRIC DATA

.000 ALPHA = 80.000
.000 RN = 13.500
RN
13.50000
.00000




DATE 19 FEB 76

SREF
LREF
BREF
SCALE

SREF
LREF
BREF
SCALE

SREF
LREF
BREF
SCALE

a0onn

REFERENCE DATA

TABULATED SOURCE DATA,

MSFC HRWT 034 (SA13F)

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES

110.0000 SQ.FT. XMRP = 986.7050 IN. BETA
142.0000 IN. YMRP = .0000 IN. PHI
142.0000 IN. IMRP = .0000 IN.
.0088
RUN NO. 837 2 RN/L = .73 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM CLMM cYM CYNM XCP/L
.3390 90.020 8.04800 3.67000 -5.42000 -.52800 .52900
GRADIENT .00000 .00000 .00000 .00000 .00000
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES
REFERENCE DATA
110.0000 SQ.FT. XMRP =  986.7050 IN. BETA
142.0000 IN. YMRP = .0000 IN. PHI
142.0000 IN. ZMRP = .0000 IN.
0088
RUN NO. 84/ | RN/L = .86 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM cYM CYNM XCP/L
.510 90.030 1:.03200 4.39300 -2.77300 64800 .53400
GRADIENT .ocooc .00000 .00000 .00000 .00000
MSFC HRWT 034 (SA13F) SRB WITHCUT PROTUBERANCES
REFERENCE DATA
110.0C00 SQ.FT. XMRP = ©86.7050 IN. BETA
142.0002 iN. YMRP = .00C0 IN. PHI
142.0000 !N, ZMRP = .0000 IN.
.0088
RUN NO. B85/ 1 RN/L = 1.10 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA c\M cLMM cYM CYNM xcP/L
.620 ©0.290 17.2:1200 9.44800 -2.2!800 .05900 .52200
GRADIENT .00300 .00000 .00000 .00000 .00000
RUNNO. 87/ 0 RN. . = 1.09 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM cYM CYNM XCP/L
.79¢ 30.080 15.86100 6.06500 -. 75400 .81200 .53500
GRADIENT .09GC0 .0300C .00000 .00000 .00000

PAGE 1%

(RIFD38) «t 28 OCT 75 )
PARAMETRIC DATA
.000 ALPHA = 90.000
.000 RN = .750
RN
.73000
.00000
(RIFO39 (29 0OCT 75 )
PARAMETRIC DATA
.000 ALPHA = 90.000
.000 RN = .850
RN
.86000
.00000
(RIFO40) (29 0CT 75 )
PARAMETRIC DATA
.000 ALPHA = S0.000
.000 RN b 1.100
AN i
1.10000
.00000
RN
1.09000
.ooooe
o



DATE 19 FEB 76

REFERENCE DATA

SREF 116.0000 SQ.FT.

TABULATED SOURCE DATA, MSFC HRWT 034 (SAI3F)

MSFC HRWT 034 (SA13F) SR8 WITHOUT PROTUBERANCES

= XMRP =  986.7050 IN. BETA
LReF = 142.0000 (N. YMRP = .0000 IN. PHI
BREF = 1+2.0000 IN. ZMRP = .0000 IN.
SCALE = .0088
RUN NO. 129/ ©C RN/L = 1.1% GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLmmM cYM CYNM XCP/L
.410 S0.020 7.93500 1.96800 -5.55000 -.49800 .54600
GRADIENT .0ocoo .00000 .00000 .00000 .00000
RUN NO. 128/ 0 RN/L = [ 4 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM MM cyM CYNM XCP/L
.590 90.030 16.821C0 9.90300 1.54200 1.02000 .51900
GRADIENT .0ooco .00000 .00000 .oooco .00000
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES
REFERENCE DATA
SREF = 119.0000 SQ.FT. XMRP =  986.7050 IN. BETA =
LREF = 142.0000 IN. YMRP = .0000 IN. PHI =
ERE = 142.0000 IN. ZMRP = .0000 IN.
SCALE = .ooes
RUN NC. 132/ 0 RN/L = 1.22 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM cYM CYNM XCP/L
.500 20.030 8.93300 2.71500 5. 14400 5.65500 .54200
GRADIENT .00000 .00000 .00000 .00000 .0oo00

NFOIIO
@HL d0 ALTIEONA0Y A

aod 81 4ovd TV

(RIFO41)
PARAMETRIC CATA

ALPHA
RN

1.14000
.0000%

RN
1.12000
.00000

(RIFO42)
PARAMETRIC DATA

.000 ALPHA
.000 RN
RN
1.22000
.00000

PAGE

(29 OCT 75

(29 0CT 75

0




DATE !9 FEB 78 TABULATED SOURCE DATA, MSFC HRWT 034 (SA13F) PAGE 16

i MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES (RIFO43? (29 CCT 78 2
PEFERENCE DATA PARAMETRIC DATA
SREF = 110.0000 SQ.FT. XMRP = 986.7050 IN. BETA = .000 ALPHA = 90.000
LReF = 142.0000 IN. YMRP = .0000 IN. PHI - .000 RN = 1.350
BREF = 142.0000 IN. ZMRP = .0000 IN.
SCALE = .00s8
RUN NO. g1/ 0 RN/L = 1.37 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLmM CYM CYNM XCP/L RN
.400 S0.020 7.96700 1.46400 1.88600 .61500 .55200 1.37000
GRADIENT .0ocoo .00000 .00000 .00000 .00000 .00000
RUN NO. 207/ 0 RN/L = 1.e9 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM CLMM CYM CYNM XCP/L RN
.710 90.120 17.95700 9.84400 -1.90000 -.39800 .52200 1.29000
GRADIENT .00000 .00000 .06000 .00000 .00000 .00000
RUN NO. 2047 1 RN/L = 1.3¢ GRADIENT INTERVAL = -5.00/ 5.00
MACH LPHA CNM CLMM CcYM CYNM XCP/L RN
.810 90.120 16.54700 9.04500 -1.23000 -1.65000 .52200 1.32000
GRADIENT .0coo00 .00000 .00000 .00000 .coooo .00000
MSFC HRWT G34 (SA!3F) SRB WITHOUT PROTUBERANCES (RIFO4Y) (29 0CT 75 )
PEFERENCE DATA PARAMETRIC DATA
SHEF = 113.00CC SQ.FT. XMRP =  986.7050 IN. BETA = .000 ALPHA = 90.000
LREF = 1%2.0000 IN. YMRP = .00C0 IN. PHI = .000 RN = 1.450
B3gF = 142.0CC0 iIN. MRP = .0000 IN.
SCALE = .ccses

RUN NO. 1217 O RN/L = 187 GRADIENT INTERVAL = -5.00/ 5.0Nn

MACH ALPHA CNM CcLMM cYM CYNM XCP/L RN
.800C 90.080 13.12900 7.61800 2.56200 1.60400 .51900 1.47000
GRADIENT .00000 .00C00 .0oco0 .0oooC .coooo .00000

RUN NO. S0/ 1 RN/L = 1.5%6 GRADIENT INTERVAL = -5.00/ 5.00

MACH ALPHA CN MM cYyMm CYNM XCP/L RN
1.230 S0.190 2!.8860C 7.83400 .92000 1.01100 .53700 1.46000
GRADIENT .090C0 .00000 .00000 .C0000 .00000 .0o0000

O



DATE 19 FEB 76

SREF
LRcF
BREF
SCALE

d o

REFERENCE DATA

TABULATED SOURCE DATA,

MSFC HRWT 034 (SAI3F)

MSFC HRWT 03+ (SA13F) SRB WITHOUT PROTUBERANCES

110.0000 SQ.FT. XMRP = 986.7050 IN. BETA
142.0000 IN. YMRP = .0000 IN. PHI
142.0000 IN. ZMRP = .0000 IN.
.0038
RUN NO. g2/ 0 RN/L = 1.58 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM CYM CYNM XCP/L
.500 90.030 8.00700 1.41200 2.87800 2.55600 .55200
GRA "ENT .G0000 .00000 .00000 .00000 .00000
MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES
REFERENCE DATA
110.0000 SQ.FT. XMRP = 986.7050 IN. BETA
142.0000 IN. YMRP = .0000 IN. PHI
142.C000 IN. VPP = .0000 IN.
.0088
RUN NO. 94/ O RN/L = 1.6l GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM CLMM cYM CYNM XCP/L
.710 90.170 18.33700 10.58400 -1.01800 LMESU0 .52000
GRADIENT .00000 .00000 .00000 .00000 .0000u0
PUN NO. 327 0 RN/L = 1.59 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM cYM CYNM XCP/L
2.006 90.210 20.58000 7.480090 .02700 .22800 .53700
GRADIENT .G0000 .00000 .00000 .00000 .00000

PAGE 17
(RIFO4S) (29 OCT 75
PARAMETRIC DATA
.000 ALPHA = S90.000
.000 RN = 1.550
RN
1.58000
.00000
(RIFO46) (29 0CT 75 )
PARAMETRIC DATA
.000 ALPHA = 90.000
.000 RN = 1.600
RN
1.61000
.00000
RN
1.59000
.00000
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DATE 19 FEB 76 TABULATED SOURCE DATA, MSFC HRWT 034 (SA13F) PAGE 18

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (RIFO4T) (29 OCT 75 )
REFERENCE DATA PARAMETRIC DATA
SREF = 110.0000 SQ.FT. XMRP =  086.7050 N. BETA = .000 ALPHA = 90.000
LREF = 142.0000 IN. YMRP = .0000 IN. PHI = .000 RN - 1.700
SREF = 142.0000 IN. ZMRP = .0C00 IN.
SCALE = .0088
RUN NO. 95/ 0 RN/L = 1.68 GRADIENT INTERVAL = -5.00/ 5.00
i MACH ALPHA CNM cLMM CYM CYNM XCP/L RN
i .810 90. 40 15.06200 6.98600 -1.41500 .37600 .53100 1.68000
GRDIENT .gcooo .009%00 .00000 .00000 .00000 .ooo00
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (RIF048) (29 0CT 75 )
REFERENCE DATA PARAMETRIC DATA
SREF = 110.00C0 SQ.FT. XMRP =  986.7050 IN. BETA = .000 ALPHA = 90.000
LREF = 142.0000 IN. YMRP = .0000 IN. PHI = .000 RN = 1.860
BREF = 142.0800 IN. IMRP = .0C00 iN.
SCALE = .Gozs
RUN NO. 937 0 RN/L = 1.85 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLmM CYyM CYNM XCP/L RN
.600 SC.110 12.54600 6.504C0 -2.04600 -.62900 .52400 1.85000
GRADIENT .0ocoo .ooooo .0coco .00000 .00000 .00000
MSFC HRWT 034 (SAI3F' SRE WITHOUT PROTUBERANCES (R.!F'O'Ogl (29 0CT 75 )
REFERENCE DATA PARAMETRIC DATA
SREF = 1i0.00C0 SQ.FT. XMRP = 986.7050 IN. BETA = .000 ALPHA = 90.000
LREF = 142.C000 IN. YMRP = .0003 IN. PHI = .000 RN = 2.000
BREF = 142.00C0 IN. Z¥RP = .00C0 IN.
SCELE = .CCE8

RUN NO. 1307/ 0 RAN/L = 2.00 GRADIENT INTERVAL = -5.00/ 5.00

MACH ALPHA CNM cLMM crM CYNM XCP/L RM
.400 90.040 7.68800 2.59300 -4.36000 -1.54400 .53900 2.00000
GRADIENT .00000 .0cooo .00000 .oooo00 .00000 .00000

A



DATE !9 FEB 76

TABULATED SOURCE DATA, MSFC HRWT 034 (SAI3F)

PAGE 19
MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES

(RIFOS0) ( 29 OCT 75 )
] REFERENCE DATA

PARAMETRIC DATA
SREF = 110.0000 SQ.FT. XMRP =  986.7050 IN. BETA = .000 ALPHA =  90.000
LREF =  142.0000 IN. YMRP = .0000 IN. PH1 = .000 RN = 2.100
BREF =  142.0000 IN. ZMRP = .5u00 IN.
SCALE = .0088
RUN NO. 127/ 0 RN/L = 2.09  GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMs cYM CYNM XCP/L RN
.800 90.150 15.51000 5.83000 -1.27100 . 16400 .53600  2.09000
GRADIENT .00000 .00000 .00000 .00000 .00000 .00000
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (RIFOS1) ( 29 OCT 75 )
REFERENCE DATA PARAMETRIC DATA
SREF = 110.0000 SO.FT. XMRP = 986.7050 IN. BETA = .000 ALPHA =  90.000
f LREF =  142.0000 IN. YMRP = .0000 IN. PHI - .000 RN = 2.300
x BREF =  142.0000 IN. ZMRP = .0000 IN.
SCALE = .0088 :
: RUN NO. 122/ 0 RN/L = 2.30  GRADIENT INTERVAL = -5.00/ 5.00
i MACH ALPHA CNM CLMM cYM cYNM XCP/L RN
_ .700 90.230 17.25500 10.03800  3.S4700 2.81300 .51800  2.30000
; 3 GRADIENT .00C00 .00000 .00000 .00000 .00000 .00000
D MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUSERANCES (RIFOS2) ( 29 OCT 75 )
D
g REFERENCE DATA PARAMETRIC DATA
a SREF =  110.0000 SO.FT. XMRP = ©86.7050 IN. BETA = .000 ALPHA =  90.000
P LREF =  142.0000 iN. YMRP = .0000 IN. PHI = .000 RN = 2.450
H  BREF = 142.0000 IN. 2RP = .0000 IN.
i E SCALE = .0068
'- -O RUN NO. 371 RN/L = 2.42  ORADIENT INTERVAL = -5.00/ 5.00
= MACH ALPHA CNM cLMM cYM CYNM XCP/L RN
.610 90.110 11.65800  4.34800  -.40900 1.02800 .53600  2.42000
> E GRADIENT .00000 .00000 .005u0 .00000 .00000 .00000




A PREISITY

DATE 19 FEB 76 f TABULATED SOURCE CATA, MSFC HRWT 034 (SAL13F) PAGE 20
MSFC HRWT 034 (SA137) SRB WITHOUT PROTUBERANCES (RIF0S53) (29 0CT 75 )
REFERENCE DATA v PARAMETRIC DATA
SREF = 110.0000 SQ.FT. XMRP =  985.7050 IN. BETA = .000 ALPHA = 90.000
LREF = 142.0000 IN. YMRP = .0000 IN. PHI = .000 RN = 2.600
BREF = 142.0000 IN. IMRP = .0000 IN.
CALE = .0088
RUN NO. 4’ 2 RN/L = 2.58 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM cYM CYNM XCP/L RN
.690 90.270 16.90300 10.92200 -.27500 1.08600 .51400 2.58000
GRADIENT .00000 .0o000 .00000 .00000 .00000 .00000
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (RIFOSY) (29 OCT 75 )
REFERENCE DATA PARAMETRIC DATA
SREF = 110.0000 SQ.FT. XMRP =  986.7050 IN. 3ETA = .000 ALPHA = 90.000
LREF = 142.0000 IN. YMRP = .0000 IN. PHI = .000 RN = 2.800
BREF = 142.0000 IN. ZMRP = .0000 IN.
SCALE = .ooss
RUN NO. 124/ 0O RR/IL = 2.82 GRADIENT INTERVAL = -5.0C/ 5.00
MACH ALPHA CNM cLMM crM CYNM XCP/L RN
1.210 S0.360 21.86900 8.13000 2.72100 1.68700 .53600 2.82000
GRADIENT .0coo00 .00000 .00000 .00000 .00000 .00000
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (RIFO55) (29 0CT 75 )
REFERENCE DATA PARAMETRIC DATA
SPEF = 110.0000 SQ.FT. XMRP =  986.7050 IN. BETA = .000 ALPHA = 90.000
LREF = 142.00900 IN. YMRP = .0000 IN. PHI = .000 RN = 2.900
EREF = 142.0000 IN. ZMRP = .0000 IN.
SCALE = .00s8

RUN NO. 33/ 0 RN/L = 2.92 GRADIENT INTERVAL = -5.00/ 5.00

MACH ALPHA CNM cLMM crmM CYNM XCP/L RN
2.030 9C.350 20.58800 7.64400 -.13300 -.0980uL .53600 2.92000
GRADIENT .00000 .00000 .00000 .00000 .00000 .00000

RUN NO. 34/ O RN/L = 2.94 GRADIENT INTERVAL = -5.00/ 5.00

MACH ALPHA CNM CLMM cYM CYNM XCP/L RN
3.500 90.959 20.01500 9.84400 .4c600 .21400 .5e700 2.94000
GRADIENT .cccoo .0ccoc .20030 -00000 .0uC0 .ogooe




DATE 19 FEB 76

REFERENCE DATA

SREF = 110.0000 SQ.FT. XMRP =  986.7050 IN. BETA
LPERL - 142.0000 iN. YMRP = .0000 IN. PHI
BRPEF = 142.0000 IN. ZVRP = .000C IN,
SCALE = .0088
RUN NO. 99/ 1 RN/L = 3.13 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM cYyM CYNM XCP/L
410 90.060 8.15500 2.21500 2.74500 2.42300 .54500
GRADIENT .00000 .00000 .C0000 .00000 .00000
RUN NO. 12C7 0 RN/L = 3.06 GRADIENT INTERVAL = -5.00/ S.00
MACH ALPHA CNM cLMM cym CYNM XCP/L
.610 90.110 11.09600 2.83700 2.45500 -.60800 .S4600
GRADIENT .00000 .00000 .ocooo .00000 .00000
MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES
REFERENCE DATA
SREF = 110.0000 SQ.FT. XMRP =  986.7050 IN. BETA =
LREr - 142.0000 IN. YMRP = .0000 IN. PHI =
- 142.0000 IN. IMRP = .0000 IN.
STALE = .ooss8
RUN NO. 100/ O BN/L = 3.48 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLmMM crM CYNM XCP/L
.510 90.070 8.68000 1.39260 -.66000 1.02700 .55400
GRADIENT .09000 .00000 .0oo000 .00000 .00000

d00d ST 9vd TVNIOIHO
dHL 40 ALI'TTHONA0YIIY

TABULATED SOURCE DATA, MSFC HRWT 034 (SALZF)

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES

PAGE 21
(RIFOS6) (29 0CT 75 )
PARAMETRIC DATA
.000 ALPHA = 90.000
.000 RN - 3.100
RN
3.13000
.00000
RN
3.06000
.00000
(RIFOST) (23 0CT 75 )
PARAMETRIC DATA
.000 ALPHA = 90.000
.000 RN = 3.500
RN
3.48000
-00000

P TSR TPRT SPaTs IeSam s v~



DATE 19 FEB 76

TABULATED SOURCE DATA,
MSFC HRWT 034 (SAI13F)

REFERENCE DATA

MSFC HRWT 034 (SAI3F)
SRB WITHOUT PROTUBERANCES

SREF = 110.0000 SQ.FT. XMRP =  9B86.7050 IN. BETA
LReF = 142.0000 IN. YMRP = .0000 IN. PH1
BREF =  142.0000 IN. IMRP = .0000 IN.
SCALE = .ooes
RUN NO. 102/ O RAN/L = 3.65 GRADIENT INTERVAL = -5.007 5.00
MACH ALPHA CNM MM CYM CYNM XCP/L
.710 9C.410 16.77600 12.09600 1.38400 1.03800 .50800
GRADIENT .0oo000 .0co00 .00000 .occoo .00000
RUN NO. 105/ 0O RN/L = 3.957 GRADIENT INTERVAL = -5.00¢ 5.00
MACH ALPHA CNM MM CYM CYNM ‘XCPIL
1.010 90.330 16.76400 5.93700 -.40400 . 19400 .53800
GRADIENT .00000 .00000 .goooo .00000 .00000
MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES
REFERENCE DATA
SREE = 113.0CC00C SQ.FT. XMRP =  986.7050 IN. BETA
EREF - 142.00C0 IN. YMRP = .0000 IN. PHI
BREF - 142.0CC0 IN. ZMRP = .0000 IN.
SCALE = .0o8s8
RUN NC. 101/ 2 RN/L = 3.86 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM CcYyM CYNM XCP/L
610 90. 140 11.26900 2.97900 -1.38600 -2.63000 .54500
ORADIENT .CCo00 .ggoeo .00000 .00000 .00000

PAGE 22

tR1F0S8) t 29 0CT 75 )
PARAMETRIC DATA
.000 ALPHA = 90.000
.000 RN = 3.600
RN
3.66000
.00000
RN
3.57000
.00000
(RIF059) 1t 29 OCT 75
PARAMETRIC DATA
.000 ALPHA = 90.000
.000 RN = 3.900
RN
3.86000
.00000



CATE 19 FEB 76 TABULATED SOURCE DATA, MSFC HRWT 034 (SA13F) PAGE 23

MSFC HRWT 034 (SA13F) SRB 'THOUT PROTUBERANCES (RIF060) (29 0CT 75 )
REFERENCE DATA . PARAMETRIC DATA
SREF = 110.0000 SQ.FT. XMRP =  9B6.7050 IN. BETA = .000 ALPHA = 90.000
LRckF = 142.0000 IN. YMRP = .0000 IN. PHI s .000 RN = 4.200
BREH .. 142.0000 IN. ZMRP = .0000 IN.
SCALE = .0088
RUN NO. 131/ 0 RN/L = 4.19 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM MM CYM CYNM XCP/L RN
410 90.090 8.59200 3.19400 1.53300 . 18800 .53600 %.19000
GRADIENT .0C000 .00000 .00000 .00000 .00000 .00000
RUN NO. 35/ 0 RN/L = 4.19 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM CvYM CYNM XCP/L RN
2.300 90.510 20.58400 7.43600 -.05400 -.10000 .53700 4.19000
GRADIENT .00000 .00000 .00000 .00000 .00000 .0o000
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (RIFOS1) ({29 0CT 7S )
REFERENCE DATA i PARAM: TRIC DATA
DEEF . 110.0C0C SQ.FT. XMRP = 986.7050 IN. BETA = .000 ALPHA = 90.000
TSR e 142.0000 IN. YMRP = .0000 IN. PHI = .000 RN = 4.400
BRge . 142.0000 IN. ZMRP = .0000 IN.
SCALE = .0o8s8

RUN NOC. 38/ 0 RN/L = 4.37 GRADIENT INTERVAL = -5.00/ S.00

MACH ALPHA CNM cLMM crM CYNM XCP/L RN
3.5C90 90.080 19.79300 9.53800 . 19500 .05600 .52700 4.37000
GRADIENT .gooce .cooos .00000 .00000 .00000 .00000



DATE 19 FEB 76

SREF
LRcF
BREF
SCALE

SREF
LREF
8REF
SCALE

SREF
LBEF
BREF
SCALE

wowonon

L )

REFERENCE DATA

TABULATED SOURCE DATA.

MSFC HRWT 034 (SA13F)

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES

110.0000 SQ.FT. XMRP =  986.7050 IN. BETA
142.0C00 IN. YMRP = .00G0 IN. PHI
142.0000 IN. ZMRP = .0000 IN.
.0o8s8
RUN NO. 125/ 0 RN/L =  %.9% GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM CYM CYNM XCP/L
.610 90.280 12.08100 6.90100 3.79400 2.02400 .52000
GRADIENT .00000 .00000 .00000 .00000 .00000
MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES
RIFERENTE DATA
110.C0CO 'SQ.FT, XMRP =  986.7050 IN. BETA
1=2.0C0C 1IN. YMRP = .0000 IN. PHI
i42.C2000 IN. ZMRP = .0000 IN.
.gose
RUN NO. 119/ 0 RN/L = 4,86 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMmM cYM CYNM XCP/L
.510 90.090 8.66100 1.04100 -1.08300 .07700 .55700
GRADIENT .0goce .0dcoe .00Co0 .00000 .oococ
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES
REFERENCE DATA
13840230 STIFT. XMRP = 986.7050 IN. BETA
TRBLIC00 Gl YWRP = .0CCO IN. PHI
1+2.3000 1%, 2MRP = -0209 IN.
-ous8
RUN NO. 1127 0 RN/L = 5.07 GRADIENT INTERVAL = -5.00s 5.00
MACH ALPHA CNM cLMM CYM CYNM XCP/L
i.190 93.650 21.42300 7.92600 2.€3300 1.67300 .53600
GRADIENT .00000 .ccooo .C3000 .00020 .00000

PAGE 2%
(RIF062) (29 OCT 75 )
PARAMETRIC DATA
.000 ALPHA = 90.000
.J00 RN = 4.450
RN
4.45000
.00000
(RIFOB63) (29 0CT 75 )

PARAMZTRIC DATA

.000 ALPHA = S0.000
.000 RN = 4.900
RN
4.86000
.00000
(RIFOB4) (29 OCT 75 )

PARAMETRIC DATA

.000 ALPHA = 90.000
.C00 RN = 5.100
PN .
5.07000
.00000



DATE 19 FEB 78 TABULATED SOURCE DATA, MSFC HRWT 034 (SA13F)

PAGE 25
MSFC HRWT 034 (SAI13F) SRS WITHOUT PROTUBERANCES (RIFOBS) ( 29 OCT 75 )
REFERENCE DATA PARAMETRIC DATA
SREF =  110.0000 SQ.FT. XMRP = ©86.7050 IN. BETA = .000 ALPHA =  90.000
LREF =  142.0000 IN. YNRP = .0000 IN. PHI = .000 RN . 5.450
BREF = 142.0000 IN. 2VRP = .0000 IN.
SCALE = .0UB8
RUN NO. 36/ 0 RN/L = 5.45  GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM oMM cYM cYNM XCP/L RN
2.000 90.660 20.57100  7.41800  -.03700  -.13800 49800  5.45000
GRADIENT .00000 .00000 .00000 .00000 .00000 .00000
) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (RIFOB6) ( 29 OCT 75 )
gs REFERENCE DATA PARAMETRIC DATA
| 7O  SPEF =  110.CO00 SO.FT. XMAP = 986.70S0 IN. BETA = .000 ALPHA =  90.000
15> ©  LesF = 14209000 IN. Y™RP = .0000 IN. PRI = .000 RN - 6.200
'~ C}  BREF = i%2.000C IN. vRP = .0C00 IN.
4 s a SCALE = .0css
2 B RUN NO. 112/ 2 RW/L = 6.19  GRADIENT INTERVAL = -5.00/ 5.00
=
e 3 MACH ALPHA caM cLMM cym CYNM XCP/L N
5 i.210 90.750 21.31100  ©.30100  -.19300 .03000 .53500  6.19000
% o GRADITENT .00000 .00000 .00000 .00000 .00000 .00000
g~ 2=
§ g MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (RIFOS7) ¢ 29 OCT 75 )
} = REFERENCE DATA PARAMETRIC DATA
SREF =  110.0000 SQ.FT. X¥RP =  986.7050 IN. BETA = .000 ALPHA =  90.000
LREF =  142.0000 IN. YMRP = .0000 IN. PHI = .000 RN = 6.400
BREF =  142.0000 IN. ZMRP  a .0000 IN.
SCALE = .0068

RUN NO. 126/ 0 RN/L = 6.4 GRADIENT INTERVAL = -5.00/ 5.00

MACH ALPHA CNM cLMM cYM CYNM XCP/L RN
.710 90.61¢ 17.75100 9.09700 3.74600 2.08600 .52500 6.42000
GRADIENT .0co00 .coeae

.oooco .ggeeo .0oco0 .00000




DATE 19 FEB 786

SREF
LReF
BREF
SCALE

SREF
LREF

SCALE

SREF
LREF
BREF
SCALE

“unn

TABULATED SOURCE DATA,

MSFC HRWT 03% (SAI3F)

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES

REFERENCE DATA

110.0000 SQ.FT. XMRP =  986.7050 :N. BETA
142.0000 IN. YMRP = .0000 IN. PHI
142.0000 IN. ZMRP = .0000 IN.
.0o8s
RUN NO. 1137 1 RN/L = 6.64 GRADIENT INTERVAL = -5.00/7 5.00
MACH ALPHA CNM cLMM CYM CYNM XCP/L
.400 90.130 8.03500 1.60400 3.68100 2.17600 .55000
GRADIENT .00000 .00000 .00000 .00000 .0o000
MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES
REFERENCE DATA
110.0000 SQ.FT. XMRP =  986.7050 IN. BETA
142.0000 IN. YMRP = .0000 IN. PHI
142.0000 IN. ZMRP = .0000 IN.
.oos8
RUN NO. 114/ O RN/L = 6.94% GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM ciMM cyM CYNM XCP/L
.500 90.090 8.55400 .57400 -.13900 .05300 .56100
GRADIENT .000c0 .00000 .oocoo .coo00 .00000
MSFC HRWT 034 (SA13F® SRB WiTHOUT PROTUSERANCES
REFERENCE DATA
1iC.0000 SQ.FT. XMRP =  986.7050 IN. BETA
142.0000 IN. YMRP = .0C00 IN. PHI
142.0000 iN. ZMRP = .0000 IN.
.coss
RUN NO. 117 0 RN/L = 7.20 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLvmM cYyM CYNM XCP/L
.710 27.810 18.43500 11.96000 2.42800 1.46800 .51400
.gcaoe .00000 .0co00 .0ooco .00000

CRADIENT

PAGE 26

(RIF068) ({29 0CT 75 )

PARAMETRIC DATA

.000 ALPHA = 90.000
.000 RN = 6.600

RN
6.64000
.00000
(RIF069) (29 0CT 75
PARAMETRIC DATA
.000 ALPHA = 90.000
.000 RN = 6.900
RN
6.94000
.00000
(RI.FOTO) (1 EWoCT IS I

PARAMETRIC DATA

.000 ALPHA = 90.000
.000 RN = 7.200
RN
7.20000
.00000
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REFERENCE DATA

SRTE . 110.0000 SQ.FT. XMRP =  986.7050 IN. BETA =
LREF = 142.0000 IN. YMRP = .0C00 IN. PHI -
BREF = 142.0000 IN. ZMRP = .0000 IN.
SCALE = .ooes
RUN NO. 200/ O RN/L = 7.52 GRADIENT INTERVA. = -5.00/ 5.00.
MACH ALPHA CNM cLMN CYM CYNM XCP/L
.400 90.130 8.24400 2.17100 -2.14700 -1.45300 .54500
GRADIENT .00000 .00000 .00000 .00000 .00000
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES
REFERENCE DATA
SREF = 110.0000 SQ.FT. XMRP =  986.7050 IN. BETA =
LREF = i42.000C IN. YMRP = .0000 IN. PHI =
BREF = 142.0000 IN. ZMRP = .0000 IN.
SCALE = .0038
RUN NO. 205/ O RN/L = 7.69 GRADIENT INTERVAL = -5.00/ S5.00
MACH ALPHA CNM cLmMM CYM CYNM XCP/L
.600 90. 350 11.78300 4.86400 2.13800 1.04600 .53300
GRADIENT .00000 .00000 .00000 .00000 .00000
MSFC HRWT 034 (SAI3F) SRB JAITHOUT PROTUBERANCES
RPEFERENCE DATA
SREF = 110.0000 SQ.FT. XMRP =  9B86.7050 IN. BETA =
LREF = 142.0000 iN. YMRP = .0080 1IN, PHI -
oREF = 142.00C0 iIN. ZVRP = .C000 IN.
SCALE = .0Cs8
RUN NO. 2027 O RN/L = 8.68 GRADIENT INTERVAL = -5.00/ S.00
MACH ALPHA CNM cLMM cyM CYNM XCP/L
.690 25.850 18.23500 9.88600 -.7€600 -.19200 .52200
GRADIENT .00C00 .00000 .0cooo .00000 .00009

TABULATED SOURCE DATA,
MSFC HRWT 034 (SA13F)

MSFC HRWT 034 (SAL3F)
SRB WITHOUT PROTUBERANCES

PAGE 27

(RIFO71) t290CT 7S )
PARAMETRIC DATA
.000 ALPHA = 90.000
.000 RN = 7.500
RN
7.52000
.00000
(RIFO72) (290CT 75

PARAMETRIC DATA

.000 ALPHA = 90.000
.000 RN = 7.700
RN
7.69000
.00000
(RIFO73) (29 0CT 7S )
PARAMETRIC DATA
.000 ALPHA = 90.000
.000 RN = 8.650
RN
8.68000
.00000
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SREF
LREF
BREF
SCALE

SREF
LREF
8REF
SCALE

LU ]

TABULATED SOURCE DATA,

MSFC HRWT 034 (SA13F) PAGE @8

MSFC HRWT 034 (SA13F) SRE2 WITHOUT PROTUBERANCES (RIFOTW) t290CT 75 )
REFERENCE DATA PARAMETRIC DATA
110.0000 SQ.FT. XMRP =  986.7050 IN. BETA = .000 ALPHA = 90.000
142.0000 IN. YMRP = .0000 IN. PHI = .000 RN - 8.6850
142.0000 IN. ZMRP = .0000 IN.
.coes
RUN NO. 147 0 RN/L = 8.87 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM cYMm CYNM XCP/L RN
410 90.170 8.9340C 2.60000 -.02600 .21600 .54300 8.87000
GRADIENT .00000 .00000 .oocoo .00000 .00000 .00000
RUN NO. 1167 0 RN/L = 8.86 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM CyM CYNM XCP/L RN
.600 20.620 13.84500 8.6CS00 2.81700 .53100 .51600 8.86000
GRAD [ENT .00000 .00000 .00000 .00000 .0oo000 .00050
MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES (RIFOTS) (29 0CT 75 )
REFERENCE DATA PARAMETRIC DATA
110.0000 SQ.FT. XMRP =  986.7050 IN. BETA = .000 ALPHA = 90.000
142.0000 IN. YMRP = .0000 IN. PHI = .000 RN = 9.500
142.0000 IN. ZMRP = .0000 IN.
.0o88
RUN NO. 117/ 0 RN/L = 9.51 GRADIENT INTERVAL = -5.00/ S5.00
MACH ALPHA CcNM cummM cYm CYNM XCP/L RN
.7CC 21.080 17.26600 11.4%0400 -.80400 -.53100 .51500 9.51000
GRADIENT .goeas .0C000 .0ocoo .00000 .00000 .00000



DATE 19 FEB 76

TABULATED SOURCE DATA,

REFERENCE DAT..

MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES

MSFC HRWT 034 (SA13F) PAGE 29

(RIFO786) (29 0CT 75 )

PARAMETRIC DATA
g = 112.0000 SQ.FT. XMRP = GB86.7053 IN. BETA = .000 ALPHA = 90.000
L3 = 1%2.0000 iN. YMRP = .0C30 IN. PHI = .000 RN - 10.000
EE = 142.03530 IN. Z4%RP = .0000 IN.
S = .0088
RUN NO. 15/ 0 RN/L = 10.03 GRADIENT INTERVAL = -5 20/ 5.00
MACH ALPHA CNM cLMM cYM CYNM XCP/L RN
.5300 90.180 8.97800 1.46500 -.05200 .64500 .55300 10.03000
GRADIENT .00000 .00000 .00000 .00000 .00000 .00000
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (RIFO77) (29 OCT 75 )
REFERENCE DATA PARAME TRIC DATA
SREF =  110.0000C SG.FT. XMRP = 985.7050 IN. BETA = .000 ALPHA = 90.000
LREF =  142.0000 IN. YMRP = .C00C IN. PHI = .000 RN = 11.900
SRIF = 142.C070 IN. ZVRP = .00C0 IN.
SCALE = .0088
RUN NO. 197 4 AN/L = 11.93 GRADIENT INTERVAL = -5.00/ 35.00
MACH ALPHA CNM cLmMM cYM CYNM XCP/L RN
.410 90.200 8.14700 2.06000 -.749400 -.17100 .54600 11.93000
GRADIENT .00000 .C0090 .00000 .0000G .00000 .00000
RUN NO. 2017 0 RN/L = 11.89 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLM™M cYM CYNM XCE /L RN
o .5e¢ 23.240 9.13200 1.86500 -.52200 -.68300 .54800 11.89000
E E ADIENT .0C020 .ooceo .C0Cc0o0 .00000 .00000 .00000
28
=)
=
o 8
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DATE 19 FEB 76

SREF
LREF
BREF
SCALE

SREF
LREF

SCALE

SREF
LREF
8REF
SCALE

LU I )

TABULATED SOURCE DATA,

MSFC HRWT 034 (SAI13F)

MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES

REFERENCE DATA

i10.0000 SQ.FT. XMRP =  986.7050 IN. BETA
1%2.0000 IN. YMRP = .0000 IN. PHI1
142.0000 IN. ZMRP = .0000 IN.
.0oes
RUN NO. 134/ 0 RN/L = 12.06 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM CcYM CYNM XCP/L
.720 9:.290 17.22900 11.36800 .40100 .58200 .51300
GRADIENT .0o000 .00000 .0oo00 .0oo00 .00000
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES
REFERENCE DATA
110.C200 SQ.FT. XMRP = 986.7050 IN. BETA
142.0000 IN. YMRP = .0000 IN. PHI1
142.0000 IN. ZMRP = L0850 IN.
.a088
RUN NO. 134/ i RN/L = 12.64 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM CcYyM CYNM XCP/L
.800 9i.140 14 .53500 8.62500 -.46800 .0e400 .51800
GRANIENT .00000 .0oo0co .00000 .00000 .00co0
MSFC HRWT 034 (SAI3F) SR8 WITHOUT PROTUBERANCES
REFERENCE DATA
1i1C.0000 SQ.FT. XMPP =  986.7050 IN. GETA
142.0300 iN. YMRP | = .0000 IN. PHI
142.C2C0 IN. IMRP = .CCO0 IN.
.0Cs8
RUN NO. et/ o RN/L = 13.29 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM CcrM CYNM XCP/L
.5G0 80.220 8.75800 1.20200 -.02500 -.37300 -55500
GRADIENT -2e0ceo .0Co0¢e .0coco .gecoo .¢3000

PAGE 30
(RAFO78) (29 0CT 75 )
PARAMETRIC DATA
.000 ALPHA = 90.000
.000 RN = 12.100
RN
12.06000
.00000
(R1F079) t29 0CT 75 )

PARAMETRIC DATA

.000 ALPHA = 90.000
.000 RN = 12.600
RN
12.64000
.00000
({RIF080) (290CT 785 )

PARAMETRIC DATA

.000 ALPHA = 90.000
.000 RN = 13.300
RN
13.29000
.00000



DATC 19 FEB 76 TABULATED SOURCE DATA, MSFC HRWT 034 (SA13F) PAGE 31

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (RIFO8B1) €23 0CT 75 )
REFERENCE DATA PARAMETRIC DATA
SREF = 110.0000 SQ.FT. XMRP =  986.705C iN. BETA = .000 ALPHA = 100.000
LREF = 142.0000 IN. YMRP = .0000 IN. PHI = .000 RN - 5.450
BRPEF = 142.0000 IN. ZMRP = .0000 IN.
SCALE = .oges
RUN NO. 397 0 RN/L = 5.49 GRADIENT INTERVAL = -%5.00/ 5.00
MACH ALPHA CNM cLMM cyM CYNM XCP/L RN
2.000 10C.540 19.69200 5.34400 -.22500 -.15700 .S4500 5.45000
GRADIENT .C0000 .oocoo .00000 .00000 .0oo0c0 .0o000
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (RIF082) (29 0CT 75 )
REFERENCE DATA PARAMETRIC DATA
SREF = 110.0000 SQ.FT. XMRP =  886.7050 IN. BETA = .000 ALPHA = 100.000
LREF = 142.0000 IN. YMRP = .0000 IN. PHI = .000 RN = 5.800
BREF = 142.0000 IN. ZMRP = .0000 IN.
SCALE = .0038
RUN NO. 20/ Q0 RN/L = 5.82 GRADIENT INTERVAL = -5.00/ 5.C0
MACH ALPHA CNM CLMM crM CYNM XCP/L RN
1.210C 100.610 20.203C0 6.06422 . 14700 .29800 .54200 5.82000
GRADIENT .00c00 .00000 .00000 .C0000 .ooco0 .00000
MSFC HRWT 034 (SAI13F; SRB WITHOUT PROTUSERANCES (RIF083) (1 290CT 7S )
REFERENCE DATA PARAMETRIC DATA
SREF = 110.0000 SQ.FT. XMRP = S86.7050 IN. BETA = .000 ALPHA = 100.000
LREF = 142.0000 IN. YMEP | = .0000 IN. PHI = .000 RN = 7.800
BREF = 142.0000 IN. ZMRP = .0000 IN.
SCALE = .cge8

RUN NO. 317 0 RN/L = 7.78 GRADIENT INTERVAL = -5.00/ 5.00

MACH ALPHA CNM cLmM cYM CYNM XCP/L RN
.910 10C.280 14.42200 .48700 -.06100 - 17000 .56400 7.78000
GRADIENT .occoo .00c00 -0c000 .00009 .00000 .00000




DATE 19 FEB 76

secF
LRZF
8REF
SCALE

SREF
LREF
BREF
SCAaLE

wowonowm

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (RIFO84) t290CT 75 )
REFERENCE ’_DATA PARAMETRIC DATA
110.0000 SQ.FT. XMRP =  986.7050 IN. BETA = .000 ALPHA = 100.000
142.0000 IN. YMRP = .0000 IN. PHI = .000 RN = 10.200
142.0000 'N. IMRP = .0000 IN.
.0ess8
RUN NO. g VS RN/L = 10.21 GRADIENT INTERVAL = -5.00/ S5.00
MACH ALPHA CNM CLMM cYM CYNM XCP/L RN
.400 29.970 8.35500 -2.75200 . 16600 -1.51700 .59300 10.21000
GRADIENT .00000 .00000 .0oo00 .00000 .00000 .00000
MSFC HRWT 034 (SA:3F) SRB WITHOUT PROTUBERANCES (R1F085) t e oYY
REFERENCE DATA PARAMETRIC DATA
110.0000 SQ.FT. XMRP = 986.7050 IN. BETA = .000 ALPHA = 100.000
142.0000 IN. YMRP = .C000 IN. PHI = .000 RN = 11.800
142.0000 IN. ZMRP = .G00O IN. .
.ocss8
RUN NO. e8/ 0 RN’L = 11.78 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM ciMM CcYM CYNM XCP/L RN
.S00 99.990 9. 18400 -2.39300 .40000 -.91200 .58800 11.78000
GRADIENT .00C00 .00000 .ocooo .000C0 .0oo00 .00000
MSFC HRWT 03% (SA13F) SRB A1 THCUT PROTUBERANCES (RIFCE6) (290CT 75 )
REFELCNCE DATA PARAMETRIC DATA
110.00C00 SQ.FT. XMRP = 986.7050 IN. BETA = .000 ALPHA = 100.000
142.0000 iN. YMRP = .0000 IN. PHI = .000 RN = 13.150
i%2.000C IN. ZVRP = .CCCO IN.
.0088
RUN NO. 23/ 0 RN/L = 13.16 GRADIENT INTERVAL = -5.00/ 5.0C
MACH ALPHA CRM cLMM CYM CYNM XCP/L RN
.600 1CC.910 14.27900 8.30700 -.27800 -.91100 .51900 13.16000
GRADIENT .0CC00 .co000 -00000 .00900 .0092¢C0 .00000

TABULATED SOURC™ DATA,

MSFC HRWT 034 (SA13F) PAGE 32



§

o

DATE

SREF
LRcF
8REF
SCALE

SREF
LREF
BREF
SCALE

SREF
LREF
EREF
SCALE

!9 FEB 76 i TABULATED SOURCE DATA, MSFC HRWT 034 (SA13F) PAGE 33

110.
142,
e

110.
182,
ne.

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (RIFO8T) (. 200CT 75 )
REFERENCE DATA PARAMETRIC DATA
0000 SQ.FT. XMRP =  986.7050 IN. BETA = .000 ALPHA = 125.000
0000 IN. YMRP = .0002 IN. PH! = .000 RN = 5.400
0000 IN. ZMRP = .07u0 IN.
.opes
RUN NO. 171/ 0 RN/L = 5.38 GRADJIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM (08 4] CYNM XCP/L RN
2.co00 125.810 14.82900 4.68800 -.08300 -.21700 .54100 5.38000
GRADIENT .0ooo0 .0oo00 .co000 .00000 .00000 .00000
MSFC HRWT 034 (SA13F) SRB WITHCUT PROTUBERANCES (R1F088) (29 OCT 75 )
REFERENCE DATA PARAMETRIC DATA
C000 SQ.FT. XMRP =  986.7050 IN. BETA = .000 ALPHA = 125.000
000G IN. YMRP = .0000 IN. PHI = .000 RN = 6.000
0000 IN. ZMRP = .0000 IN.
.geces
RUN NO. IS1/7 0 RN/L = 5.99 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA cNM cLMM cyM™ CYNM XCP/L RN
i.170 125.350 12.91%00 -7.03500 .C5e00 -.026C0 .61100 5.99000
GRADIENT .gooco .00000 .Ccooo .00000 .cocoo .00000
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (RIF089) (290CT 75 )
REFERENCE DATA PARAMETRIC DATA
.2000 SQ.FT. XMRP = 985.7050 IN. BETA = .00 ALPHA = 125.000
.20C0 IN. TMRP = .CCCO IN. PHI = .000 RN = 6.300
.00CC IN. ZMRP = .0000 IN.
.0ce8
RUN NO. 1527 O RN/L = 6.26 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM CLMM cM CYNM XCP/L RN
1.%20 126.25C 14.66700 -1.82600 -.107C0 -.00600 .57700 6.26000 hi

GRADIENT .0ccol .00000 .00200 .00000 .00000 .00000



DATE 19 FEB 76

SREF
LREF
BREF
SCALE

SREF
LREF
8REF
SCALE

SREF
LREF
BREF
SCALE

(LTI )

U ]

L}

REFERENCE DATA

TABULATED SOURCE DATA,

MSFC HRWT 03% (SA13F)

’
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES

110.0000 SQ.FT. XMRP =  986.7050 I... BETA
142.0000 IN. YMRP = .0000 IN. PHI
142.0000 IN. IMRP = .0000 IN.
.0o088
RUN NO. 174/ 1 RN/L = 7.79 GRADRIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM CYM CYNM XCP/L
3.500 125.660 12.76500 4.85600 -.17300 -.66500 .53600
GRADIENT .goooe .00000 .00000 .00000 .00000
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES
REFERENCE DATA
110.0000 SQ.FT. XMRP =  986.7050 IN. BETA
142.0000 IN. YMRP = .0C00 IN. PHI
142.C0000 IN. ZMRP = .0000 IN.
.coses8
RUN NO. 1487 1 RN/L = 8.10 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM CLMM cYM CYNM XCP/L
.400 125.700 6.24200 -10.08400 2.43200C -6.52100 .68500
GRADIENT .gogee .00000 .00000 .00000 .0o000
MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBIRANCES
PEFERIENCE DATA
1i0.00C0 SQ.FT. XMRP = S86.7050 IN. BETA
142.0330 IN. YMRP = .0000 IN. PHI
142.00CC IN. MNP = .0000 IN.
.0g88
RUN NO. 15C/ O RN/L = 8.22 GRADIENT INTERVAL = -5.00/ S5.00
MACH ALPHA CNM cLMmM cyM CYNM XCP/L
.8919 126.670 10.88700 -10.93900 .22800 .23200 .64900
GRADIENT .CCo00 .00000 .0oco0 .00000 .00000

PAGE 34
(RIFO90) (29 OCT 75 )
PARAMETRIC DATA
.000 ALPHA = 125.000
.000 RN - 7.800
RN
7.79000
.00000
(RIFOSI) (29 0CT 75 )

PARAMETRIC DATA

000 ALPHA =  125.000
000 RN . 8.100
RN
8. 10000
~00000
(RIFOS2) ( 29 OCT 75 )

PARAMETRIC DATA

.000 ALPHA = 125.000
.000 RN = 8.200
RN
8.22000
.00000



SREF
LRIy
BREF
SCALE

SREF
LREF
BREF
SCALE

SREF
LREF
8REF
SCALE

19 FEB 75 TABULATED SOURCE DATA, MSFC HRWT 034 (SA13F)
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES
REFERENCE DATA
= 110.0000 SQ.FT. XMRP =  ©36.7050 IN. BETA
= 142.0000 IN. YMRP = .0000 IN. PHI
= 142.0000 IN. IMRP = .00C0 IN.
= .0088
RUN NO. 149/ O RN/L = 10.81 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM CLMM cyM CYNM XCP/L
.600 126.390 9.03700 -9.33100 1.17000- -3.48900 .65000
GRADIENT .00000 .00000 .00000 .00000 .00000
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES
REFERENCE DATA
s 110.00C0 SQ.FT. XMRP =  936.7050 IN. BETA
= 142.0000 IN. YMRP = .0000 IN. PHI
= 142.0000 IN. ZMRP = .0000 IN.
= .ooes8
RUN NO. 2087/ 0 RN/L = 1.69 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM CYM CYNM XCP/L
2.c00 135.200 11.37800 2.86400 .25300 .39300 .54600
GRADIENT .oococ .oooco .00000 .0coo0 -00000
MSFC HRWT 034 (SA13F) SR8 WiTHOUT PROTUBERANCES
REFERENCE DATA
= 110.0000 SQ.FT. XMRP =  986.7050 IN. BETA
b 142.0000 IN. YMRP = .0000 IN. PHI
= 142.0000 IN. Z¥RP = .000C IN.
= .ccss
RUN NO. 164/ 0 RN/L = 1.82 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM cyM CYNM XCP/L
.400 135.120 5.12700 -7.31800 -1.22700 1.28500 .68300
GRADIENT .00a%0 .0Co00 .00000 .00000 .00000

PAGE 35
(RIF093) t 29 OCT 75 )

PARAMETRIC DATA

= .000 ALPHA = 125.000
= .000 RN = 10.800
RN
10.81000
.00000
(RIFO9%) (29 0CT 75 )

PARAMETRIC DATA

= .000 ALPHA = 135.000
= .000 RN = 1.700
RN
1.69000
.0o000
(RIF095) (29 0CT 7S )

PARAMETRIC DATA

= .000 ALPHA = 135.000
= .000 RN = 1.800
RN .
1.82000
.0cooo



DATE 19 FEB 76

SREF
LReF
BREF
SCALE

SREF
LREF
BREF
SCALE

SREF
LREF
BREF
SCALE

Hououon

o um

oW

REFERENCE DATA

TABULATED SOURCE DATA,
MSFC HRWT 034 (SA13F)

MSFC HRWT 034 (SAL3F)
SRB WITHOUT PROTUBERANCES

110.0000 SQ.FT. XMRP =  986.7050 IN. BETA
142.0000 IN. YMRP = .0000 IN. PHI
142.0000 IN. IMRP = .00C0 IN.
.0088
RUN NO. 165/ 0  RN/L = 2.46  CRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM CLMM cYyMm CYNM XCP/L
.600  135.260  5.82700 -7.31200  -.38900 .12900 .66900
GRADIENT .00000 .00000 .00000 .00000 .00000
MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES
REFERENCE DATA
110.0000 SQ.FT. XMRP =  986.7050 IN. BETA
142.0000 IN. YMRP = .0000 IN. PHI
142.0000 IN. IVRP = .0000 IN.
.0088
RUN NO. 175/ O RN/L = 3.97 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM cyM CYNM XCP/L
3.500 135.270 10.20800  3.97300 -.18600  -.83100 .53500
GRADIENT .00600 -00000 .00C00 .00000 .00000

REFERENCE DATA

MSFC HRWT 034 (SAI3F: SRB WITHCOUT PROTUBERANCES

110.0000 S9.FT. XMRP = 286 . 7250 IN. BETA
i42.C000 iN. YMPP = .0390 IN, PHI
142.0000 IN. IMRP = -C000 IN.
ocss
RUN NO. 1937 O RN/L = S5.32 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM crM CYNM XCP/L
“4Co 125.320 5.87500 -6.91500 -1.14100 2.41800 .66200
GRADIENT .0co00 .00000 .00000 .ocaoce .0coo0

PAGE

(RIF096) (29 OCT 75 )
PARAMETRIC DATA
.ooc ALPHA = 135.000
.000 RN = 2.450
RN
2.46000
.00000
(RIFO9T) (29 0CT 75 )
PARAME TRIC DATA
.000 ALPHA = 135.000
.000 RN = %.000
RN
3.97000
.00000
(R1F098) ({29 OCT 75 )

PARAMETRIC DATA

.000 ALPHA = 135.000
.000 RN = S5.300
RN
5.32000
.00000




CATE 19 FE8® 76 TABULATED SOURCE DATA, MSFC HRWT 034 (SALI3F) PAGE 37

MSFT HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (RIFO99) 1 29 OCT 75 )
REFERENCE DATA PARAMETRIC DATA
SREF =  110.0000 SQ.FT. XMRP = 986.7050 IN. BETA = .000 ALPHA = 135.000
LRZF = 1#2.0000 IN. YMRP = .0000 IN. PHI = .000 RN = 5.400
SREF = 142.0000 IN. ZMRP = .C000 IN.
SCALE = .0088
RUN NO. 172/ 0 RN/L = 5.37 GRAD!ENT INTERVAL = -5.00/ S.00
MACH ALPHA CNM cLMM e CYNM XCP/L RN
2.000 135.680 11.50900 2.73700 -.04500 -.21700 .54700 5.37000
GRADIENT .00000 .00000 .00000 .00000 .00000 .00000
MSFC HRWT 034 (SA!3F) SRB WITHCUT PROTUBERANCES (RIF100) ¢ 29 OCT 75 )
REFERENCE DATA PARAMETRIC DATA
SREF =  110.0000 SQ.FT. XMRP = 986.7050 IN. BETA = .000 ALPHA = 135.000
LREF =  1%2.0000 IN. YMRP = .0000 IN. PHI = .000 RN = 6.200
BREF =  142.0000 IN. ZMRP = .0000 IN.
SCALE = .0088
RUN NO. 1587 0 RN/L = 6.23 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM cYM CYNM XCP/L RN
1.430 136.120 11.69300 -3.38600 .07300 -.03900 .53000 6.23000
GRADIENT .00g0e .00300 .00000 .00000 .00000 .00000
MSFC HRWT O34 (SA13F) SRB WITHOUT PROTUBERANCES (RIFI01) ¢ 29 OCT 75 )
HEFERENCE DATA PARAMETRIC DATA
SPZF = 110.0000 SC.FT. XMRP =  986.7050 IN. BETA = .000 ALPHA = 135.000
LREF = 1420000 iN. YMRPR = .G0CO IN. PHI = .000 RN = 6.300
B = 12.0CC0 IN. IMRP = .0000 IN. )
SCALE = .ocse
RUN NO. 157/ 0 AN/L = 6.29 GRADIENT INTERVAL = -5.00/ S5.00
.- MACH ALPHA CNM cLMM cYM CYNM XCP/L RN

1.180 136.220 11.31600 -6.72500 .03800 -.01100 .61500 6.29000
GRADIENT .0ca9%0 .00000 .ococo .00000 .occeo .0o000




DATE 19 FEB 76 . ' TABULATED SOURCE DATA, MSFC HRWT 034 (SA13F) PAGE 38

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (RIF102) €29 OCT 75 )
REFERENCE DATA PARAMETRIC DATA
SREF = 110.0000 SQ.FT. XMRP = 986.7050 IN. BETA = .000 ALPHA = 135.
LREr = 142.0000 IN. YMRP = .0000 IN. PH1 = .000 RN = 7.4900
BREF = 142.1000 IN. ZMRP = .Jo00 IN.
SCALE = .0oes
RUN NO. 1S54/ 1 RN/L = 7.00 GRADIENT INTERVAL = -5.00/ S.00
MACH ALPHA CNM cLMM cYM CYNM XCP/L RN
.800 135.640 6.45800 -7.25800 -.69300 .50700 .65800 7.00000
GRADIENT .0ocoo .00000 -00000 .00000 .00G00 .00000
MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES (RIF103) t 29 OCT 75 )
REFERENCE DATA PARAMETRIC DATA
SREF = 1:0.0060 SC.FT. XMRP = 965.7050 IN. BETA = .000 ALPHA = 135.000
LREF = 142.0000 IN. YMRP = .0C00 IN. PH1 = .000 RN = 7.700
BREF = 142.0000 IN. ZMRP = .0000 IN.
SCALE = .0088
RUN NO. 176/ 0 RN/L = 7.68 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM CLMM CcYM CYNM XCP/L RN
3.500 135.510 9.85800 3.68000 -.30300 -.67600 .53600 7.68000
GRAJDIENT .00300 .00000 .035000 .goooe .00%00 .00000
MSFC HRWT 024 (SAI3F) SRB WITHOUT PROTUBERANCES (RIFI10%? (29 0CT 75 )
REFERENCE DATA PARAMETRIC DATA
SREF = 110.0000 SQ.FT. XMRP =  986.7050 IN. BETA = .000 ALPHA = 135.000
LREF: . i1%2.00C0 IN. YMRP = coo0 IN. Pl = .000 RN = 8.300
EREF = 142.CCC0 IN. ZVRP = GCo0 IN.
SCALE = .cos8

UN NC. 159/ © AN/L = 8.32 GRADIENT INTERVAL = -5.00/ S.00

MACH ALPHA CNM CLMM Cym CYNM XCP/L PN
.%30 125.52¢0 S5.76400 -6.93700 . 10500 1.27000 .66400 8.32000
GRADIENT .occoo .00C00 .0000C .00900 .00009 .00000




CATE 19 FEB 76

SREF
LRei
8RrEF
SCALE

SREF
LREF
BRLF
SCALE

SREF
LREF
BREF
SCALE

nouwtn

TABULATED SOURCE DATA,

MSFC HRWT 034 (SA13F)

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUEBERANCES

REFERENCE DATA

110.0000 SQ.FT. XMRP =  986.7050 IN. BETA
1%2.0000 IN. YMRP = .0800 IN. PHI
142.0000 IN. IMRP = .0000 IN.
.0088
RUN NO. 155/ 0  RN/L = 8.40  GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM cYM CYNM XCP/L
.890 135.460  9.60200 -9.44100 .22300 1.32900 .64700
GRADIENT .00000 .00000 .00000 .00000 .00000
MSFC HRWT 034 (SA13F) SRB W1THOUT PROTUBERANCES
REFERENCE DATA
110.0000 SQ.FT. XMRP = 9B86.7050 IN. BETA
142.2000 IN. YMRP = .G000 IN. PHI
142.2600 IN. ZMRP = .00C0 IN.
.2c88
RUN NO. 156/ 1 RN/L = B8.65  GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA oM cLMm cYM CYNM XCP/L
1.030 126.680  9.94200 -9.77600 . 16300 41900 64700
GRADIENT .20000 .00000 .00000 .00000 .00000
MSFC HRWT 034 (SA13F) SR8 WITHOUT PROTUBERANCES
REFERENCE DATA
110.000C SC.FT. XMRP =  986.7050 IN. BETA
142.0000 IN. YMRP = .CC00 IN. PHI
142.0000 IN. IMRP = .0000 IN.
.00S8
RUN NO. 160/ 0 RN/L = 9.64  GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA oNM cLMM cvM CYNM XCP/L
.550 135.710 5.07100 -7.41500  -.69700 1.08500 .68500
GRACIENT .00000 .00000 .00000 .00020 .00000

PAGE 39
(RIF105) ( 29 OCT 75 )
PARAMETRIC DATA
.000 ALPHA = 135.000
.000 RN - 8.400
RN
8.40000
.00000
(RIFI06) ( 29 OCT 75 )
PARAMETRIC DATA
.000 ALPHA = 135.000
.000 RN = 8.650
RN
8.65000
.00000
(RIFIO7) (29 OCT 75 )

PARAMETRIC DATA

.000 ALPHA = 135.000
.000 RN = 9.600
RN
9.64000
.00000



CATE 19 FEB 76

SREF

LREF

BREF
CALE

SREF
LREF
BREF
SCALE

SaEF
LREF
BREF
SCALE

LU )

L T )

TABULATED SOURCE DATA, MSFC HRWT 034 (SA13F)

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES

REFERENCE DATA
110.0000 SQ.FT. XMRP = 986.7050 IN. BETA =
142.0000 IN. YMRP = .0000 IN. PH1 -
142.0000 IN. ZMRP = .0000 IN.
.0088
RUN NO. 161/ 0 RN/L = 10.83 GRACIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM CcYM CYNM XCP/L
.600 136.000 6.37900 -6.94000 -.37300 .26800 .65300
GRADIENT .00000 .00000 .0o000 .00000 .00000
MSFC HRWT 034 (SA17%f) SR8 WITHOUT PROTUBERANCES
REFERENCE DATA
110.0000 SQ.FT. XMRP = 986.7050 IN. BETA =
142.0000 IN. YMRP = .0000 IN. PHI =
142.0000 IN. IMRP = .0000 IN.
.oces
RUN NO. 1627 O RN/L = 11.9% GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM CLMM CYM CYNM XCP/L
.700 136.410 6.23000 -8.50700 . 18700 -48400 .66800
GRADIENT .0ccoo .00000 .0ooeo .00000 .0ocoo
MSFC HRWT 034 (SAIZF) SR8 WITHOUT PROTUBLRANCES
REFERENCE DATA
11C.0000 SQ.FT. XMRP = 986.7050 IN. BETA =
142.0090 IN. YMRP = -BGUN IN. PHI =
142.0000 IN. ZMRP = L0000 IN,
.c0s8
RUN NC. !837 O RN/L = 12.83 GRADIENT INTERVAL = -5.00/ S.00
MACH ALPHA CNM cLMM M CYNM XCP/L
.810 135.930 8.77600 -8.67200 .02300 .18100 .64700
GRADIENT .oocce .00000 .oooco .0coeo .00000
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(R1F108) 129 0CT 75 )
PARAMETRIC DATA
.000 ALPHA = 135.000
.000 RN = 10.840
RN
10.83000
.00000
(RIF109) (@0CT 718 )

PARAMITRIC DATA

.000 ALPHA = 135.000
.000 RN = 11.900
RN
11.94000
.00000
(RIF1ION (29 0CT 75
PARAMETRIC DATA
.000 ALPHA = 135.000
.000 RN = 12.800
RN
12.83000
.00000
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SREF
LRcF
BREF
SCAL

SREF
LREF
8REF
SCAL

E
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DATE 19 FEB 76

REFERENCE DATA

110.000C SQ.FT. XMRP =  986.7050 IN.
142.0000 IN. YMRP = .0000 IN.
142.0000 IN. ZVRP = .0C00 IN.
.cose
RUN NO. 1737 0 RN/L =
MACH ALPHA CNM
2.000 145.490 7.93800
GRADIENT .00000

REFERENCE DATA

TABULATED SOURCE DATA,
MSFC HRWT 034 (SAI13F) SRB WITHOUT PROTUBERANCES

MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES

115.30C0 SQ.FT. XMRP =  986.7050 IN.
42,0300 IN. YMRP = .CCO00 IN.
142.C0C0 IN. ZMRP = .0000 IN.
.C08e
RUN NO. 1707 O RN/L =
MACH ALPHA CNM
1.420 i45.820 7.90300
GRADIENT .0000C

REFERENCE DATA

MSFC HRWT 034 (SA13F) SRB W!THOUT PROTUBERANCES

110.000C SQ.FT. XMRP = 986.7050 IN.
t42.00C0 IN. YMRP = .0000 IN.
i%2.0000 IN. IMRP = .0000 IN.
.2ts8
RUN NO. 169/ 0 RN/L =
MACH ALPHA CNM
1.200 14S.850 7.76600
GRADIENT .gcooe

5.38 GRADIENT INTERVAL =
cLMM CcYM CYNM
1.52600 -.04100 -.23100
.00000 .00000 .0ooc0

6.05

CLMM
-3.47700
.00000

6.16

cLMM
-4.569100
.00000

GRADIENT INTERVAL =

cymM
-.03000
.occoo

MSFC HRWT 034 (SA13F)

CYNM
-.38700
.00000

-5.00/

-5.00/

BETA
PHI

5.00

XCP/L
.55100
.00000

BETA
PHI

5.00

XCP/L
.60300
.0oco0

BETA
PH1

GRADIENT INTERVAL = -5.00/ 5.00

Crm
-.15300
.0ooCo

CYNM
-.103¢C0
.gooco

XCP/L
.61600
.Co0000
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(RIF11) t290CT 75 )
PARAMETRIC DATA
= .000 ALPHA = 145.000
= .000 RN = 5.400
RN
5.38000
.00000
(RIF112) (29 OCT 7S
PARAMETRIC DATA
- .000 ALPHA = 145.000
= .000 RN = 6.000
RN
6.05000
.0oo00
(RIF1I3®) (29 OCT 75 )

PARAMETRIC DATA

= .000 ALPHA =
= .000 RN -

RN
6.160 10
-0o000



DATE 19 FEB 76 TABULATED SOURCE DATA, MSFC HRWT 034 (SAI3F) PAGE 42
MSFC HRWT 034 (SA13F) SR8 WITHOUT PROTUBERANCES (RIFII%) ( 28 OCT 75 )
REFERENCE DATA PARAMETRIC DATA
SREF = 110.00C0 SQ.FT., XMRP =  986.7050 IN. BETA .000 ALPHA = i45.000
LRcF = 142.0000 IN. YMRP = .0000 IN. PHI .000 RN = 8.200
BREF = 142.0000 IN. IMRP = .0000 IN.
SCALE = .0088
RUN NO. 186/ 0 RN/L = 8.23 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA 1M cLMM CcYM CYNM XCP/L RN
400 145.35%0 3.65200 -5.02400 -.26020 -.28700 .68003 8.23000
GRADIENT .00000 .00000 .0cooo .00000 .00000 .00000
MSFC HRWT 034 (SAI3F) SRB WITHCUT PROTUBERANCES (RIF115) {29 0CT 75
REFERENCE DATA PARAMETRIC DATA
SREF = 110.00C0 SQ.FT. XMRP = 986.7050 IN. BETA .000 ALPHA = 145,000
LREF =  142.0J0C IN. YMRP = .0000 IN. PHI .000 RN = 8.600
8REF =  142.0000 IN. ZMRP = .0000 IN.
SCALE = .0088
BUN NO. 168/ 1 RN/L = 8.57 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CAM cLMM cYM CYNM XCP/L RN
.e1¢0 145.950 5.44300 -7.0C0700 .20800 .23600 .67200 8.57000
GRADIENT .00000 .00000 .00000 .C0000 .00000 .ogooe
MSFC HRWT 034 (SAI1ZF) S38 WITHOUT PROTUBERANCES (RIF116) (29 OCT 75 )
REFERENCE DATA PARAMETRIC DATA
SREF = 110.0000 SQ.FT. XMRP =  986.705C IN. BETA = .000 ALPHA = 145.000
LREF =  14%2.0030 IN. YMRP = .30N0 IN. PHI = .000 RN = 8.900
BREF =  142.0000 IN. ZMRP = .G00O IN.
SCALE = .gees
RUN NO. 177/ © RN/L 8.91 GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA CNM cLMM cYM cYNM XCP/L "N
2.500 145.380 6.24900 i.237¢0 ~-.15700 -.31500 .55000 8.91000
GRADIENT .00000 .0Co00 .0C200 .0eeoo .00000 .00000




T

CATE 19 FEB 7B

SREF
LPeF
BREF
STALE

LU R B

REFERENCE DATA
110.C000 SQ.FT.

XMRP =  ©86.7050 IN.
142.0000 IN. YMRP = .0000 IN.
142.0000 IN. IMRP = .0G00 IN.
.goes
RUN NO. 187/ 2 RN/L = 10.99.
MACH ALPHA ChiM cLMM
.600 145.670 3.81400 -5.27500
GRADIENT .gocen .00000

TABULATED SOURCE DATA,

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES

MSFC HRWT 034 (SAl3F)

GRADIENT INTERVAL =

cYM CYNM
.02400 .52700
.00000 .00000

-5.00/

BETA

PH1

XCP/L
.67900
.00000

5.00

PAGE 43

(RIFLIT €29 0CT 75 )

PARAMETRIC DATA

.000 ALPHA =  145.000
= .000 RN = 11.000
RN
10.95000
.00000



