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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 rocke t_ boostAr without protuberances con-

ducted in the MSFC High Reynolds Numter 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) ranged from
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NOMENCLATURE

GENERAL

PLOT

SYI330L SYMBOL DEFINITION

AF abbreviation for axial force

FN normal force, lbs

FY side force, lbs

iB LBODY length of SRD model, in.

iref
LREF reference length; diameter of the

cylindrical section of the model, in.

MRP MRP moment reference point

pitching moment, in.-lbsMy

M yawing moment, in. -lbs
z

NF abbreviation for normal force

P wind tunnel charge pressure, psi
c

Po PO total pressure, psi

P s static pressure, psi

PM abbreviation for pitching moment

q Q dynamic pressure, psi

R21 RN Reynolds Number (based on the model diameter)

RM abbreviation for rolling moment

SF abbreviation for side force

SR3 Solid Rocket Booster

S
ref

SREF reference area (cross-sectional area of
2the cylindrical section of the model), in.

To total temperature, 0F

T tunnel charge temperature, of

Xm ,Ym ,zm missile ax^_s system

Xcp/RB XCP/L longitudinal position of the center of
pressure, expressed as a fraction of the
SRB length (RB = 15.326)measured from nose

C
XCP	 XMRP -	 mm	 zref
il	 0

C B	 B	 B
m
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NOMENCLATURE (Continued)

PLOT
SYMBOL SYMBOL DEFINITION

XMRP XMRP abbreviations for location of the
YMRP moment reference point in the missile

YMRP
ZMRP axis system, measured from centerline

ZMRP of model at nose (X,% RP measured in
negative direction of X ), in.

M
YM abbreviation for yawing moment

COEFFICIENTS

SY14BOL PLAT SY14BOL DEFINITION

Cmm
CLMM pitching moment coefficient in the missile

M
axes system;	 y

Srefq ref

F
CN C14M normal force coefficient; CN	= SN

m m	 q	 ref

M

C 
CYNM

z Q
yawing moment coefficient; C 	

'm
q S

m	 ref	 ref

FY
C CYM side force coefficient; C 	

=	 —
Y
m

Y	 q S
m	 ref

GREEK SYMBOLS

SYMBOL PLOT SYMBOL DEFINITION

a angle of attack of model, since
there is no yaw angle	 (3), then a
is the same as the total angle of
attack (a	 degT )	 .

a 
ALPHA total angle of attack, deg.

B BETA angle of sideslip, deg

M MACH Mach number
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NOMENCLATURE (Concluded)

i

SYMBOL

m

Y

PLOT SY14BOL	 DEFINITION

PHI	 roll angle, i.e., angle between the
missile Ym-axis and the plane defined
by the missile Xm-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 Y = 1.4)

PLOT
SYMBOL	 DEFINITION

RF^	 reference conditions

total conditions

charge conditions

model body

missile axis system

static conditions

SYI4BOL

ref

0

c

B

m

s
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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 Sclid Rocket Booster (SRB) during

reentry. This test was a high Reynolds number force test conducted 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 date. 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 subcritical

(RN < 3.5x10 5 ) through the supercritical (3.5x10 5 < RN < 2x10 6 ) 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).

o 7



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 Rprdware

The ^.upport hardware included two different stings and an extension.

The zt;o 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 an 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

8



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 support

hardware had a +11 and -18 degrees movement from the horizontal.

A four-component balance, designated as MSFC X1243, 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.

Aft



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

.15 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 00-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).

10	 0



T

0
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 to 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, axisymmettic, 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 characteristicF of the HRWT are presented in Reference

6.

11
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DATA REDUCTION

Parameters measured and recorded during this test were as follows:

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

• Four-component force and moment data

•	 Sting attitude

Tunnel conditions were used to calculate the Mach number. the

dynamic pressure, 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, , C , C , and C ) in the missile axes system. The
Nm Ym mm	 nm

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
i

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 ( see Figure 2). Changes in the balance moment

center (BMC) due to the model nose and tail sections interchange for

the 135-degree sting offFet was reflected in the data reduction program

by input of the appropriate transfer distance between the BMC and MRP.

The reference length 
('ref) 

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.

s

3
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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 runs

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.

To + 459.7	 Po	 Y

T + 459.7	 P
C	 c

Ambient temperature was obtained from the MSFC weather station for the

time the run was made. P o is the total pressure (measured in the

stilling chamber), and P c is the supply tube initial charge pressure.

Gamma (Y) 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 T.

0 TEST:	 HRWT 034 1 1 DATE :	 6/17/75

TEST	 CONDITIONS

MACH * REYNOLDS DYNAMIC STAGNATION STAGNATION
NUMBER NUMBER PRESSURE TEMPERATURE PRESSURE

(pounds/ sq. inch) (degrees Fohrenhelt! l Pounds/sq.inch)

0.4 C$.  -7 a x t0 16 1-(0
-
0 3 c 37• b1

. t4 5.63

1.37 7. it

► . ^2 10.00 '1 9. It

t.96 10.20 97AS
Z. Gt 10.7-6 41 1 61 26

3. I'S 114.59 53 15	 82
4.19 z%. 6S 47 210. 100

5.19 26.1 0 37 104 93

S.33 26.90 37 264

6.44 33.07 31 Btk, 70
7.53 30.,30 4% 3b7.0
7.% r, 42. S9 70

3.t0 44.40 57

1 43.43 2 42 , 34

24 4 3.80 5 3 4 29 09

BALANCE UTILIZED:	 MSFC No.	 243

CAPACITY: ACCURACY:
COEFFICIENT
TOLERANCE: @ q =11

3000 lbs. +	 15	 lbs.	 + 0.105
NF

3000	 ibs. + 115 is.	 ±
SF

—N:A. N.A.
AF

3000	 in.-lb. +	 15	 in.-lb.	 +	 0.08
PM

N.A. N.A. N.A.
RM

3000 in.-lb. 1	 15	 in.-lb. + 0.084
YM

COMMENTS:	 *Reynolds Number based on m^ael diametez,

.26

MSFC . Form 363-1 (Rev. Apr11 1971) 	
15



Table I. (Continued)

TEST- IARWT 034 i	 I 
DATE

TEST	 CONDITIONS

MACH
NUMBER

REYNOLDS
NUMBER

DYNAMIC
P R E S S U R E

(pounds/sq.Inch)

STAGNATION
TEMPERATURE

(degrees Fohrenhelt)

STAGNATION
PRESSURE
( rounds/tq inch)

o.^ .33 X 10 16 4S.'g n 47 4L?. It
8.44

_
43.40 4% 426. %%

a-%% 43.'►v 80 4Z1O.31

10. 20 s Z.7o 3$ b	 1 . %i2

to.t^ s%.00 36 508.98

8 q % .6294 60.7® 42

o.s o.ge 5.54 3v.0
1.22 T. t3 41. Q.

T^ SS.Tt3.4% 23.416

4.S7 33.2♦ T1

1M.9816.94 4-4 47

9. 50 `1.S0 54 4%2.02.
9.;04 6 1. 70

%.11

50
NO

4 14.%3

4%16.7510.04

11662 1	 '?3.30 I	 42 446.93

BALANCE UTILIZED:

CAPACITY:

NF

SF

AF

PM

RM

YM

COMMENTS:

ACCURACY:
COEFFICIENT
TOLERANCE:

J..1

WFC- Form 263-1 (Rev. April 1073) 	
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able I. (Continued)

a TEST: HR%AT 034 DATE

TEST	 CONDITIONS

MACH REYNOLDS DYNAMIC STAGNATION STAGNATION
NUMBER NUMBER P R E S S U R E TEMPERATURE PRESSURE

(pounds/ sq. Inch) (degrees Fohrenhelt) i oounds/sq.inch)

0.5 1 1. Ttk	 X10 7 3.40 4 1

3-

X40A,	 4

ALI S.311_1?0 7o.^c
13.30 %1. 60 39 SSS . 12.

O . b 11 1 7 It t T t0
1 • ,2 7 7 _2^ 40.19

1 .qgI 1.47 0. sib Z8

62
4 3 t. 3 7 -- - -	 '77

2.46 ('4.70 St X5,99

2.59 M,70 3b C1 3	 9

3.06 4 04 408 %%	 Q

1St. stZA7 2,0 AM T

4.46 34, 69 t7 3. \7

ZA

7, INS 35 5	 .2

7.70 5e. 20 25

BALA14CE UTILIZED:

CAPACITY: ACCURACY:
COEFFICIENT
TOLERANCE:

NF

SF

AF

PM

RM

YM

COWENTS:

MSFC • Form 163 . 1 (Rev. April 1973)
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t



Table 1. (Continued)

TEST: HRWr 034
I DATE

TEST	 CONDITIONS

MACH
NUMBER

REYNOLDS
NUMBER

DYNAMIC
PRESSURE

(pounds/ sq. Inch)

STAGNATION
TEMPERATURE

(degrees Fon(enhelt)

STAGNATION
PRESSURE
( Pounds/sq.inch)

O.tv 8.84. X 1 0 1, (03. 90 44 326.7%

10.17 v4 • 00 7 ,2 4 02 AD

10.31 %(S 63 40t .140

92. 79.70 46 403.02

% 	 S4 79.40 47 442..19
%	 9 la 7 ^. 4 S 40 4 00 .1.0

1 1. 00 71.60 43 404.S4

13.16 145.00 40 4%0.34
13. 50 37 4 % 3 . 1%

c.7 I.3o 1o.1ta %s, 39.45

1.61 1	 7► S5. 54,-rt

2.31 .59 53 76 OS

2.58 21.90 S9 t2

3.b7 32.72. 70 1 29.47

46.43 %S . 40 tot 222.2

7.20 0, `r4 5t 242. 13

BALANCE UTILIZED:

CAPACITY:

NF

SF

AF

PM

RM

YM

COMMENTS:

ACCURACY:
COEFFICIENT
TOLERANCE:

MSFC - Form 243-1 (Rev.Apr111973)
18



Table I . (Continued)

TEST'	 4RWT 034 DATE:

TEST	 CONDITIONS

MACH
NUMBER

REYNOLDS
NUMBER

DYNAMIC
P R E S S U R E

(pounds /sq.Inch)

STAGNATION
TEMPERATURE

(degrees Fahrenheit)

STAGNATION
PRESSURE
t p ounds/sq inch)

0.7 4,,69 x la b 73.10 54 t1q.S4-

q .5t ^ 2. 4 4 64 339.46.
t1 . t7 9 $ zo `6 393. 4A6.

1t.45 97.90 41 34S.175

+	 07 1 01.%S 46 397. 31

0.3 I,to o.0 4t. ^4 37

1.33 1 1 2V 34. L(.

► ,t,o 116.04 b0 64.07

{ 2.10 tq.\7 49 V5,70

t z.vs 1 ► 5 ,40 59 3g0.Art,

12.64 \ 15.17 A. 4 196.(07

I[.4 IL,Zv 39 343. Qfo

0.9 3.04 Z 47. gb, eST

-!.7E 84 .Q0 6'b 2	 S 1

8, 05 ^t.1^ 5 239.40

%. it 82,t1. S2 241. %4-

1	 BALANCE UTILIZED:

CAPACITY:

NF

SF

AF

PM

RM---	 --
YM

COMMENTS:

ACCURACY:
COEFFICIENT
TOLERANCE:

—	 —

MSFC . Form 2i1-1 (Rev. AprU 117 3)
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Table T . (Continued)

T E S T fARWT	 034 1 DATE:

TEST	 CONDITIONS

MACH
NUMBER

REYNOLDS
NUMBER

DYNAMIC
P R E S S U R E

(pounds/ sq. Inch)

STAGNATION
TEMPERATURE

(degrees Fohrtnhelf)

STAGNATION
PRESSURE
( p ounds/sq inch)

2.3 Y. 0 X0.55 46 IL4z	 1%1

S.4-0 %o • 5.4 36 42. 0
3. 5T 16 1- %9 32 Z42 .
S. L1 3 %. ST 2k 240 6

^•0 3.Sb 319.99 7 DoT	 3

7.40 45

^b 9.56 39 24 1. 40
1.2. %.47 7.47 516 4%.(03

2. S 55 .31 510 79 .9T
S.o^ 62.07 72 149,93

b !68.32 53
5.94 (08. LI 416 163.40

16.00 c.S.44 419 (o.55

(o. 17 69.30 3 166.42

6 t 9 12,B. (03 3Z %(0 4.1S
16 .23 69.45 32 c.	 .s6

BALANCE UTILIZED:

CAPACITY:

NF

SF

AF

PM

RM

YM

COMMENTS:

ACCURACY:
COEFFICIENT
TOLERANCE:

MSFC- form 247 .1 (Rev. AprU 1973)

0
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Table I ,	 (Continued)

0 TEST: "RUT	 034 DATE:

TEST	 CONDITIONS

MACH

NUMBER

REYNOLDS

NUMBER

DYNAMIC

PRESSURE
(pounds/ sq. Inch)

S'TAGNAT10N

TEMPERATURE
(degrees Fahrenheit)

STAGNATION

PRESSURE
( p ounds/sq inch)

I.2 (0.29	 x 1C.) (09.05 29 1(eS.S6

6. 2 9 _^^ ^V C- 3 C 1	 3 4

16.37 ^	 ^g^30 24 165.49

1 .4 2 5194	 ^ -T1. 33 417 165.46

6. 05 71. +o7 39 I to	 3

(o. 24 7 L . U. 31 1 to 177

(o • 27 7 1	 -TT 2T 1 (Q _ 4

S 6. % 320. 33 (o ti

1. (09 20, 21 45 Sb.49

2.92 35.31 49 98 us
4% 60. (.7 49 1 4%. 60

S-ts b5. S 3 (a0 1S3.91

5. z S.97 (.1 ir 31-

S.29 6.32 (02 I%'..33

5.3% (0(0 37 NO 14 5.22

5, S9 I	 (c6. ISb S5 144.95

BALANCE UTILIZED:

CAPACITY:

NF

SF

AF

PM

RM

YM	 + _

COMMENTS:

ACCURACY:
COEFFICIENT
TOLERANCE:

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

TEST:  HR WT	 0 3  DATE

TEST	 CONDITIONS

MACH

NUM8LR

REYNOLOS

NUMBER

DYNAMIC

PRESSURE
(pounds/ sq.Inch)

STAGNATION

TEMPERATURE
(degrees Fahrenheit)

STAGNATION

PRESSURE
( p ounds/sq inch)

Z..O S. 39 X ^ O6 bb . ^ 1 56 ^ b

49 ► 003.-77

.4 k5,2 1

7. 63 9	 .57 b 2(67. 61

7.70 95.71 Z(,,'T. 4-1 

7. 00116 95.76 32 ?-67. t6%

3.5 2.94 23. ts 4% 204-1i lle

3 . q 7 133.45 75 3 o2.o'rs

3. 4 7 33.95 7 7 303.14

4.1% 33 .94 43 30 1.009
'7.42 (e 16 90 5009.59

7.107 (6{c. 17 7% 5450. 004

.4S X6.17 IT 51It. IS4

7.77 (0(0.1$ 74 58%.70
7. ^ 0 46.07 72 517. 7f.

7.536 70 5800. 703

BALANCE UTILIZED:

CAPACITY:

NF

SF

AF

PM

RM

YM

COMMENTS:

ACCURACY: COEFFICIENT
TOLERANCE:

MSFC - Form 263-1 (Rev. AprU 1973)
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Table I. (Concluded)

0 TEST: NRWT	 034 1	 1 DATE

TEST	 CONDITIONS

MACH
NUMBER

REYNOLDS
NUMBER

DYNAMIC
PRESSURE

(pounds/ sq. inch)

STAGNATION
TEMPERATURE

(degrees Fahrenheit)

STAGNATION
PRESSURE
( p ounds/sq inch)

3.5 %.C??. 	 X 106 6 6.4(0 by

I

BALANCE UTILIZED:

CAPACITY:

NF

SF

AF

PM

RM

YM

COMMENTS:

ACCURACY:
COEFFICIENT
TOLERANCE:

MSFC- Fot 267-1 (Rev. ApW 1973)
23



1

79,

d o^c

49	 SS	 61	 67	 75 76

, 1 f , , .	 , 1 , , 1 , 1 l n n . , .	 ' . 1 n l 1	 -^6

	IDVAR t11	 10VAR 121 NCv

z
z
c
<D

rn
zN

TABLE 11.

TEST: H R WT 034	 DATA SET/RUN NUMBER COLLATION SUMMARY 	 DATE	 rI j 79r
	DATA SET	 SCHO. 

I
PARAMETERS/VALUES NO'	 MACH NUMBERS 1 OR ALTERNATE INDEPENDtNT VARI A BLE I

IDENTIFIER	
CONFIGUPAT16N	 OF

R x to6	 RUNS .4 .5	 .6	 .T	 .8	 o 1 .2 1.42 2.0 S.5

R 1 F 001 t v	 35 0 0 S. 0	 G2

	

Oo2	 5 o	 I	 147A

N
r

003 _ c. 30
004 1.9 0
0051 1 1.4 0 1 14311

Oob ,(.S

007 10.20

0 45 2.00 1 7.3%0

00 . 6o

.±010 3, 00 I

01 1 4.00

012 5.20 ^^lo
013 5.30.

0/4 4.10
o1S 4.90 i
a16 7740 1

0171 1 7 75 I
0181 1 8. 00 1

1	 7	 13	 19	 25	 31	 37	 43

CNM	 CLMM	 C-YMl	 CYI"iM	 XCP/^.
11„^.,.,, ► .	 ...^.....^..,..A...1

COEFFICENTS
4 OR

SCHEDULES

WFC• Fort, 163-3 (Row. L 7 1911)

1'



I
1	 7	 13	 19	 25	 31	 37	 43	 49	 55	 61	 67	 75 76

. I 1 I^ . I I I.. I I I I.	 ---T-

	

1,	11 ...	 1
	IOVAR ill	 IDVAR 121	 r+C_^

I t `I I I l

COEFFICENTS
Q OR p

SCHEDULES

WIC-!Form to $-I (Rev. May 1013)

.i .

m
N

r
z

b7
m
T

z

1

TABLE II.	 (Continued)	 ,

TEST: H R W -r	 a 3 4	 DATE..^_._...__)	 DATA SET/RUN NUMBER COLLATION SUMMARY

DATA SET
IDENTIFIER

R1 0^'
OZO

CONFIGUPAT16N

^F4 _iNl_	 _t i?sL^T.r

SCHD. PARAMETERS/VALUE NO.
OF

RUNS

MACH NUMBERS 1 OR ALTERNATE INDEPENDENT % , ARI A BLE 1

d d 1^ Rrx lob .4 .5 .G .T .8 0 .2 1.42.

5 O O 8.20 +38 0
8.40 I S! o

021 9. f0 ( 3 /
022 11.60 0/0

OZ4

r. 20 I 14111
t21 .2o I 14	 1

025, 5 5.30
OZG 4.20 I 71/6

021 -1 70 Z-
02- 1
02?

7 8S o

8.6 5 0/

030 10,40 1 6
031 eo 5'- 15 
032 5.90, 2418

03 _ 7.40 L - -- -

034 8.10
-

03S 10.
03G //.60 ` 2212,31,6 1

ML



Ir
	

TABLE II (Continued)	 r

TEST : h RWT 034	 DATA SET/RUN NUMBER COLLATION SUMMARY 	 DATE

	DATA SET	 SCHO. PA RAM ETERS/V A LUES N O ' MACH NUMBERS 1 OR ALTERNATE INDEPENDENT ^.ARJASLE 1

	IDEN TIFIER	
CONFIGURAT16N	 S	

p1 X lob 	g F	 `•	 .4 .5 .6	 .T .8	 0	 2 x.42 2,0 3^S

	

RIF 037	 0 0 0 13.50	 1	 24

	

638	 !0	 0.75	 94/z

	

0.3 1 	 0. 15 	 84/

	

040	 /.10 	 2,	 Rf/1	 87 0

	

041	 1.12	 2- 129/	 Iz;v o

	

042	 1, 20L	 132-15

	

043	 /. 5f/ 0	 2070 0 z

	

044	 41f	 Z	 121 0 	 1	 __

	

045	 1.s5	 11	 1,210 	s
tJ

	

046	 /.40 	 2-	 I	 ^^	 z i
rn

	

047. 70 	910/o	 ^-

	

4 I	 /• p6	 I	 99 o	 i

	

049	 2-06	 1130 0

	

050	 z./o	 I	 112710

1051	 30	 1	 o	 i

	

052	 2.45	 I	 9/	 +

r3

	

2.410	 IA.	 J;

	

Oa4	 .80	 1	 124 a	 _	 . _

t	 7	 13	 19	 2S	 31	 37	 43	 49	 55	 61	 67	 "c

COEFFICENTS	 tOVAR 111	 IOVAR (21 ^•.
a OR B	 Ij

SCHEDULES	
A 	

__

msrc- lorm 112 .7 (Rev. Ma y Ills)

,%W
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TABLE II. (Continued)

TEST: H 1^ VV T	 034-	 DATA SET/RUN NUMBER COLLATION SUMMARY 	 DATE
.

OATH SET
IDENTIFIER

CON FI CUP AT16N SCHO. PAR AM ETERS /VALUES NO'
OF

RUNS

MACH NUMBERS 1 OR A LTERNATE INDEPENDENT \ARIABLE I
—.4	 .5	 .6	 .T	 .8	 O 1 1.2.	 1.42	 2.0	 .3 5R	 x 100

F 055 sR	 w o P p er. 90 0 0 2.90 2— 33 /o 1 34y0

056 3. ^0 Z

_ _

9 120

057 3 .,fo 100/6
058 J.6o Z 102/o 105/0 I_.

059 ^3. qo _l M.1
0(1p 0 _ 20 13110 ;_

041 ¢. 40 35 1"	 ^,
042 125 0 + z

063 Q 1 119 e

044 ./0 I  uz o M

I

o45

T_066 4.20 1	 2 -

OG7 G.40 IZ6 a ^
440 G.	 0 113h
OG9 _ G, 90 I 114 t __ r
0 70 - ---- r 2-0 11	 ^_
071 7.5 200,

_

a rz
_. __

x ^0 201,0 !

1	 7	 13	 19	 25	 31	 37	 43	 49	 SS	 61	 67

1 ► 1„	 t	 1...	 1.,	 j	 111.,,	 1	 1,,,.1	 ^	 .,,II	 „Ll,,.^.1,,..	 1,,., __,

COEFFICENTS	 IOVAR (11	 IDVAR 12)

d OR	 ,R

SCHEDULES

W/C• Corm 161 .1 ( Rev. ma y 1111)
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TABLE II.	 (Continued)

DATA SET/RUN NUMBER COLLATION SUMMARY 	 JDATE	 ~

SCHO. PAR Am ETERS/ VALUES No ,
OF

RUNS

MACH NUMBERS ( OR ALTERNATE INDEPENDENT ^.ARI A BLE I

a a x 106 .4 .5 .6 .7 .8 0 2 1.42 2. cI	 3.5

O 1 0 8. G5 Z0210 i

1410

-_ 9 50 N y o
10.00 I 1510

11.90 L 1114 241/0
/2.10 I 1s4 0

12.40 I 134

/3.30 20 0

00 o

5.80 3010
a
T

7.Y0
Z y r _ ^ ^'

1

!0.20 ^

ll. 80 2810

13.15 i z!/o

TEST: H R WT 034

OATH SET
CONFIGURATION

IDENTIFIER 

RI F 073 sRg w/o P;tc

75
17G

77
78
79

081
082
083

086
086

087

088

087
7.80

7	 13	 19	 25	 31	 37	 43

. 1 t. t l t t.. t l	 l...	 l a. 	̂ l l ^ ^^ ^ l t t t t. l

COEFFICENTS
d OR

SCAEOULES

k3 /C • rorm 111 .1 (Rev. bt.y 1171)

1u a — --
_

YT4 r	 i

49	 55	 6	 67	 i

	

t t i I t l t t l a t. t a t y_L k 	 1 a s a a t t

	IDVAR (1)	 IOVAR 121

0



TABLE II. (Continued)

TEST: HRwTv 034	 ^D"A°TE_ _.._	 _	 DATA SET/RUN NUMBER COLLATION SUMMARY

DATA SET	 SCHD. PARAM E T ERS/VALUE	 NO'	 MACH NUMBERS 4 OR ALTERNATE INDEPENDENT	 ARI A BLE 1
CON F ICUPA I ION	 OF	 w	 e	

--
IDENTIFIER	 d	 l	 R	 X10°	 RUNS	 .4	 5	 .	 .7	 D	 .9	 1.0	 I. Z	 1.42	 Z,0	 3.5

RLF091 5R0 w10 PROT, as 0 0 S.10 i4-aA

09z x.20 ` ISo%

I

093 /o -80 149/

_

094 135 1.70 208

095 l..30 1	 4 ____

9L 2.45 165 /0 •1	 '

0 ? 4.Oo ^o
m

09^ 5.30 ( l53
,c

z' _^

094 5.40

(c.20 158/0

—T_

172/

z 1

I 
m00

_	 .

/ 01 6. 30 15T o
^I

o^ 7.00 154/ --	 !
10 3 _ .70 k-Io
104 8.30 l59

_

105 8.40 I55

0 5. 1.5 156/

107 	--	 Cf. ll^ 0	 I	 1	 --	 i
/081	 i^ll

1	 7	 13	 19	 25	 3+	 37	 43	 49	 SS	 61	 67	 75 7n	 •__]
_-"

l	 ► 	 1	 l	 1	 I	 l	 1
. -

.-^ccc.r-c..e

A OR 9	 -
SCHf_DULES

WIC- rorm 1fl-f (Rev. May 1117)



1	 7	 13	 19	 25	 31	 37	 43	 49

COEFFICIENTS

a OR 0

SCHEDULES

61	 67	 7:

I r a. I l	 I i. 1: Z	 _

IDVAR 11)	 IDVAR t21	 r+'

TART.F TT (Continued)

TEST : HRWT	 034	 DATA SET/RUN NUMBER COLLATION SUMMARY 	 DATE

DATA SET
IDENTIFIER

CONVIr,UP4TION
SCHD. PARAMETERS/VALUES NO'

NSRUNS

MACH NUMBERS ( OR ALTERNATE INDEPENDENT \.ARI A BLE 1

a K R	 x 10^ . .5 (o T .$ (^ I,Q 1,2 1.42 2•10 3r

R 1,F 109 sP,	 W O	 ROT'. 13!5 O O 1	 O 162/

110 1	 .80 ( 163/

/it 145 S.40 -- 173/0

/ 1 i 6.0 0 170/10

113 b.^o I 169/

14 8.20 /dole/

Its
11(a 8.90 7

117 11.00 167/2
I

i

1

1

1

6

-^ n

i
IQ c

Z
c
m
m
N `

1
_	 4

...............

r

WFC . Form 7f 1•f (flaw. May lt?3)
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TABLE II (Continued)

DATA SET IDENTIFIERS GROUPING

FOR RESULTING DATA SET	 A1F201

Mach Data Set

0.4 RlF005
019
028
035
077
084
091
104
114

0.5 RlF021
036
080
085
107

0.6 RIF007
022
030
037
074
086
093
108
117

0.7 RlF023
078
109

0.8 RlF024
079c_
110

0.9 RlF006
018
029
034
083
092
105
115

31
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TABLE II (Concluaed)

Mach	 Data Set

1.0	 RlF020
58

106
1.2	 RlFO03

014
026
032
066
082
088
101
113

1.42	 RlFO02
089
100
112

2.0	 RIF004
016
027
031
065
081
087
099
111

3.5	 RlFO04
017
027
033
061
090
103
116

32



Table III.

MODEL DIMENSIONAL DATA

n

MODEL COMPONENT:	 142 INCH SRB

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

COMBINATION WITHOUT PROTUBERANCES

MODEL SCALE: 0.0088

REFERENCE DRAWING(S):

THEORETICAL
I -

DIMENSIONS: FULL-SCALE MODEL-SCALE

NOSE

Length 188.0	 IN. 1.655	 IN.
Max.	 Diameter 142.0 IN, -T;25^n^,
Cone  Angle -1$-167— T-8.  Tom—'

BODY

Length 1408.0	 IN. 12.393	 IN.
Max.	 Diameter ^_
Max.	 Cross-Sectional	 Area 1 1 .227 	 N.?--

ENGINE SHROUD

Flare Angle 15.033° 15.033°
Length

_
93.0	 IN. 0.	 N._

Max.	 Diairieter 192.0	 IN. 1 .690-17—

ENGINE NOZZLE

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

Max.	 Diameter 141.7I ice-' T.'247-IN.

TOTAL LENGTH OF SRB 1741.0	 IN. 15.326	 IN.

trA

33
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Figure 'I. MISSILE AXIS SYSTEM ^O
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1.247 DIA.1

1.690 DIA.

ENGINE SECTION

XMRP = 8 .683

jYMRP = 0.0

ZMRP = 0.0

0.819

—+-	 1 .278

15.326	 - -

E	 -	 4.000 --	 --

18.167°

- - --^- j NOSE SECTION	 1.

	

--	 8.683 -

0.114 NOSE RADIUS

3.326	 --

15.033°

ALL DIMENSIONS IN INCHES

Figure 2 . GENERAL ARRANGEMENT OF MODEL SOLID ROCKET BOOSTER



1.247 DIA.

xO
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m
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to
	

6
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F7

Y
n

w
rn 1.184 DIA. .1.690 OIA.

-J 1

15.033°{

i
^--0.459

tv

ALL DIMENSIONS IN INCHES

Figure 3. SHROUD/ENGINE NOZZLE ARRANGEMENT



r

NORTMHOP SERVICES, INC.

(a) THE 90-DEGREE OFFSET STING, FOR 80, 90, AND
100 DEGREES ANGLES OF ATTACK.

100	 900 STING OFFSET	 i	 90'	
FLOW

i
r

100	 STING EXTENSION	 j

-PITCH MECHANISM AND STING SUPPORT

(b) THE 45-DEGREE OFFSET STING, FOR 35, 45, AND

55 DEGREES ANGLES OF ATTACK.

45 0 STING OFFSET I	 ^	 45°

'j	 l-- PITCH MECHANISM AND STING SUPPORT

(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°

135 0 STING OFFSET	 I

I

PITCH MECHANISM AND STING SUPPORT

Figure G.	 EXAMPLE MODEL SUPPORT DIAGRAMS

37
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION

(81F00) Q	 MSFC HRWT 034 (SA13F) SRB WITHOUT 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.
(81F025 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 55.000 .000 .000 BRIEF 142.0000 IN.
(B.F031 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTL-H RANCES 80.000 .000 .000 xMRP 986.7050 1N.
(81F038) MSFC HRMT 034 . • ' I 3F ) SRB WITHOUT PROTUBERANCES 90.000 .000 .000 YMRP .0000 IN.
(B1F081) MSFC HRWT 034 (S.	 3F) SRB WITHOUT PROTUBERANCES 100.000 .000 .000 ZMRP .0000 IN.

SCALE .0088

25.0

22.5

20.0--

17.5

15.0

12.5

10.0

7.5

D

-2.

-5.

i

u

F-
z
w
U

LL
L1.

w
0
U

W
U
CC
0
Li-

-j

CC
0
z

v7

X

LiJ
J
r..
U7
U7

y-

5.

2.

	

.01	 .10	 1.00	 10.00
	

100.00
REYNOLDS NUMBER X 10-6

EFFECT OF REYNOLDS NUMBER ON AERODYNAMIC CHARACTERISTICS

	

(A)MACH =	 .40	 PAGE



%w

DATA SET SYMBOL	 CONFIGURATION DESCRIPTION	 ALPHA	 BETA	 PHI

IBIF001) DATA NOT AVAILABLE 35.000 .000 .000
(BIF008) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000
(B1F025: DATA NOT AVAILABLE 55.000 .000 .000
(BIF031) MSFC HRWT 034	 (SA13F) SRO WITHOUT PROTUBERANCES 80.000 .000 .000
(BIF038i MSFC HRWT 034	 (SA13F) SRB WITHOUT PROTUBERANCES 90.000 .000 .000
(BIF081 l	 p MSFC HRWT 034	 (SA13F) SRB WITHOUT PROTUBERANCES 100.000 .000 .000

REFERENCE INFORMATION
SREF I`^.0000 SO.FT.
LREF 142.0000 IN.
BREF 142.0000 1N.
XMRP 986.7050 IN.
YMRP .0000 IN.
ZMRP .0000 IN.	 w
STALE 0088 ?

-2.

-5.

0

5

0

5

0

5

5

J

0

	

.01	 .10	 1.00	 10.00
REYNOLDS NUMBER X 10-6

EFFECT OF REYNOLDS NUMBER ON AERODYNAMIC CHAWACTERISTICS

	

(B)MACH =	 .50

E
z
U

I--
z
w

u

LLI
0
U

W
U
of
0
LA-

J

E

0
z

N

X

w
J

(A
()

f

25.

22.

20.

17.

15.

12.

10.

7.

5.

2.



	

.01	 .10	 1.00	 10.00
REYNOLDS NUMBER X 10-6

EFFECT OF REYNOLDS NUMBER ON AERODYNAMIC CHARACTERISTICS

	

(C)MACH =	 .60	 PAGE

1CO.0

3

0

5
.....	 .

N

0

D

5- 0

1C

5 I 1

0

01 1

25.

z 22.
U

Z 20•
w

^. 17.
LL
LL

°^ 15.

w
CC 12.O
LL

< 10.

Z 7.
v7
x
< 5.

w

to 2.

-2.

-5.

l- -

DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION

(B1F001) MSFC HRWT 034 (SA13F) SRB WITHOUT 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 1N.
(BIF025) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 55.000 .000 HOC BREF :42.0000 IN.
(B1F031) MSFC HRWT 034 (SA13F) SRO WITHOUT PROTUBERANCES 80.000 .000 .000 XMRP 986.7050 IN.
(BIFO38) MSFC HRWT 034 (SA13F) SRB WITHOU T PROTUBERANCES 90.000 000 000 YMRP 000'0 IN.
(B1F081) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 100.00 .000 .000 ZMRP .0000 1N.

SCALE .0088



	

.01	 .10	 1.00	 10.00	 101-
REYNOLDS NUMBER X 10=6

EFFECT OF REYNOLDS NUMBER ON AERODYNAMIC CHARACTERISTICS

	

(D)MACH =	 .70	 PAGE

-2.

-5.

DATA SET SYMBOL	 CONFIGURATION DESCRIPTION ALPHA BETA PHI

(B1F001J DATA NOT AVAILABLE 35.000 .000 .000
(BIF0081 MSFC HRWT 034 (SA13F) SRB WITHOIJT PROTUBERANCES 45.000 .000 .000
(BIF025 ) DATA NOT AVAILABLE 55.000 .000 .000
(811`0311 DATA NOT AVAILABLE 80.000 .000 .000
(BIF0381 MSFC HRWT 034 (SA13Fj SRB WITHOUT PROTUBERANCES 90.000 .000 .000
(B1F081 DATA NOT AVAILABLE 100.000 .000 .000

REFERENCE INFORMATION
SREF 110.0000 . SC.FT.
LREF 142.0000 IN.
BREF 142.0000 IN.
XMRP 986.7050 IN.
YMRP .0000 1N.
ZMRP .0000 IN.
SCALE .0088

j1I

F"-

z
z
U

Z
W

U

LL
LL
W
O
U

W
U
CC
O
LL

J

E
Q
O
z

N

X

w
I

N
N

E

25.

22.

20.

17.

15.

12.

10.

7.

5.

2.



DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA BETA PHI

(BIF001) DATA NOT AVAILABLE 35.000 .000 .000
(BIF008 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000
(B1F025) DATA NOT AVAILABLE 55.000 .000 .000
(B1F031) DATA NOT AVAILABLE 80.000 .000 .000
(BIF038) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 90.000 MO .000
(B1F081) DATA NOT AVAILABLE 100.000 .000 .000

REgERENCE INFORMATION

SREF IIO.000O SQ.FT.
LREF 142.0000 IN.
BREF 142.0000 1N.
XMRP 986.7050 IN.
YMRP .0000 IN.
ZMRP .0000 1N.
SCALE .0088

t

	

.01	 .10	 1.00	 10.00	 100.00
REYNOLDS NUMBER X 10-6

EFFECT OF REYNOLDS NUMBER ON AERODYNAMIC CHARACTERISTICS

	

(E)MACH =	 .81	 PAGE	 5

rL
z
U

H
z

LA-

W

U

LL
W
0
U

W
U
D_
0
LL

J

of
0
z

x

W

5

5

0

5

..5

.. 1

5- _ I

HE

25.

22.

20.

17.

15.

12.

10.

7.

5.

2.

-2.

-5.



25

z	 22.
U

Z	 20,
w
u	 17.
LA.
w
w

15.

w

0
12.

LL

^	 10.

0
z	 7.
Ln
x
<	 5.
w

N	 L .
N

E

-2.

-5.

i

5	
I

I	 ^!I

7	
.

S

J.

DATA SET SYMBOL	 CONFIGURATION DESCRIPTION	 I	 ALPHA	 BETA	 PHI	 REFERENCE INFORMATION
(8'F001) MSFC HRMT 034 (SA13F) SRO WITHOUT PROTUBERANCES 35.000 .000 .000 SREF 110.0000 SO.FT.
(S1F008 ) MSFC HRMT 034 (SA13F) SRB WIT;,OUT PROTUBERANCES 45.000 .000 .000 LREF 142.0000 IN.
(SIF025) MSFC HRMT 034 (SA13F) SRB WITHOUT PROTUBERANCES 55.000 .000 .000 BREF 142.0000 IN.
(BIF031 ) MSFC HRMT 034 (SA13F) SRS WITHOUT PROTUBERANCES 80.000 .000 .000 XMRP 986.7050 IN.
(BIF038) DATA NOT AVAILABLE 90.000 .000 .000 YMRP .0000 1N.
(BIF081)	 p MSFC. HRWT 034 ( SA13F) SRB WITHOU T PROTUBERANCES 100.000 .000 .000 IMRP .0000 IN.

SCALE .0069

	

.01	 .10	 1.00	 10.00
REYNOLDS NUMBER X 10-6

LFFECT OF REYNOLDS NUMBER ON AERODYNAMIC CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA BETA PHI

(B1F001 ) DATA NO T AVAILABLE 35.000 .000 .000
(BIF008 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000
(BIF025 ) DATA NOT AVAILABLE 55.000 .000 .000
(B1F031 ) DATA NOT AVAILABLE 80.000 .000 .000
(BIFU38) MSFC HRWT 034 (SA13F) SRO WITHOUT PROTUBERANCES 90.000 .000 .000
CBIFOSI ) DATA NO T AVAILABLE 100.000 .000 .000

REFERENCE	 INFORMATION

SREF 110.0000 SQ.FT.
LREF 142.0000 IN.
BREF 142.0000 IN.
XMRP 986.7050 IN.
YMRP .0000 IN.
ZMRP .0000 IN.
SCALE .0088
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE	 INF(1RMATION

(B1FOO1) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 35.000 .000 .000 SREF 110.0000 SC.FT.
(BIF00B) 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.	 --
(BIFO31 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 80.000 .000 .000 XMRP 986 . 7050 IN.	 t

(B1FO38) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 90.000 .000 .000 YMRP 0000 IN.
ISIFOB1)	 (] MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 100.000 .000 .00U ZMRP .0000 1N

SCALE COBB
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION ALPHA BETA PHI

(91FOC1) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 35.000 .000 .000
(B1F008) DATA NOT AVAILABLE 45.000 .000 .000
(SIF025) DATA NOT AVAILABLE 55.000 .000 .000
(BIF031 ) DATA NOT AVAILABLE 80.000 .000 .000
(BIF038) DATA NOT AVAILABLE 90.000 .000 .000
(B1F081 ) (]	 DATA NOT AVAILABLE 100.000 ,000 .000

REFERENCE INFORMATION

SREF 110.0000 SOFT,
LREF 142.0000 1N.
BREF 142.0000 IN.
XMRP 986.7050 iN.
YMRP .0000 IN.
ZMRP .0000 IN.
SCALE .0088
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA BETA REFERENCE INFORMATIONPHI
(B1F001 ) MSFC HRWT 034 (SA13F) SRS WITHOUT PROTUBERANCES 35.000 .000 .000 SREF 110.0000 SO.FT,
(BIF008 ) MSFC HRWT 034 (SA13F) SRB,WITHOUT PROTUBERANCES 45.000 .000 .000 LREF 142.0000 1N.
(B1F025)

i

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 55.000 .000 .000 BREF 142.0000 1N.
(B1F031) MSFC HRWT 034 (SA13F) SR8 WITHOUT PROTUBERANCES 80.000 .000 .000 XMRP 986.7050 114.
(BIF038 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 90.000 .000 .000 YMRP .0000 IN.
(BIF0813	 p MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 100.000 .000 .000 ZMRP .0000 IN.

SCALE .0088
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION ALPHA BETA PHI

I81FOC1 1 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 35.000 .000 .000
(BIF008 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000
(B1F025) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 55.000 .000 .000
(B1F031) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 80.000 .000 .000
(BIF038 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 90.000 .000 .000
(BIF081) DATA NOT AVAILABLE 100.000 .000 .000

0
REFERENCE	 INFORMATION

SREF 11C.0000 SC.FT.
LREF 142.0000 IN.
BREF :4.0000 IN.
XM.RP 986.7050 1N.
YMRP .0000 IN.
IMRP .0^00 IN.
SCALE .0088
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE	 INF ORMATION

IB1F001' MSFC HRWT 034 (SA13F) SRS WITHOUT PROTUBERANCES 35.000 .000 .000 SREF 110.0000 SC.FT.	
-

CBIF008) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000 LREF 142.0000 IN,.
CBIFOV°I MSFC HRWT 034 (SA13F) SRB WITHOUT PRO T UBERANCES 55.000 .000 .000 BREF 142.0000 IN.
(BIF031 i MSFC HRMT 034 (SA(3F) SRB W

I
THOUT PROTUBERANCES 80.000 .00C .000 XMRP 986.7050 IN.

(BIF0381 MSFC HRWT 034 CSA13F) SRB WTHOUT PROTUBERANCES 90.000 .000 .000 YMRP .0000 IN.
(B1F0811 Cj	 MSFC HRWT 034 (SA13F) SR6 WITHOUT PROTUBERANCES 100.000 .000 .000 ZMRP OCOC IN.
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION

(BIF001 ) DATA NOT AVAILABLE 35.000 .000 .000	 SREF 110.0000 SQ.FT.
(BIF0011) MSFC HRMT 034 (SA13F) .529 W11HOUT PROTUBERANCES 45.000 .000 .000	 LREF 142.0000 1N.
(81F025) DATA NOT AVAILABLE 55.000 .000 .000	 BREF 142.0000 IN. 1
(8IF031 ) MSFC HRMT 034 (SA13F) SRB WITHOUT PRO T UBERANCES 80.000 .000 .000	 xMRP 986.7050 IN.
(BIF038) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 90.000 .000 .000	 YMRP 0000 IN.
(81F08I ) MSFC HIZWT 034 (SA13F) SRO WITHOUT PROTUBERANCES 100.000 .000 .000	 ZMRP .0000 IN.
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION	 ALPHA	 BETA	 PHI	 REFERENCE INFORMATION

(B1FOOI) Q	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 35.000	 .000	 .000	 SREF	 110.0000	 SC.FT.
CBIFOOS) U	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 45.000	 .000	 .000	 LREF	 142.0000	 IN.
(BIF025) Q	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 55.000	 .000	 .000	 BREF	 142.0000	 1N.
(B1F(33:)	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 80.000	 .000	 .OGO	 XMRP	 986.7050	 IN.
(BIF038 )	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 90.000	 .000	 .000	 YMRP	 .0000	 IN.
(B1F081)	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 100.000	 .000	 .000	 IMRP	 .0000	 IN.

SCALE	 .0089

40

35

....

3C

25

20

15
I:

10-

5

0

- 5
i
^.

-t-
-15 i

JU

z
w_

U

LL
LL
wO
U

z
w
0f
z

U

a

U)

x

w
J

N
f

	

.01	 .10	 1.00	 10.00
	

100.01

REYNOLDS NUMBER X 10-6

EFFECT OF REYNOLDS NUMBER ON AERODYNAMIC CHARACTERISTICS

	

(C)MACH =	 .00
	

PAGE	 14



f
E
J
u

z
w_
U

li
LL
LJ
O
U

F-
z
Lli

O
E

z
I
U
F-

d

U)

X
d

w

:n

DATA SET SYMBOL	 CONFIGURATION DESCRIPTION 	 ALPHA	 BETA	 PHI	 REFERENCE ;NFORMATION
IBIF001J DATA NOT AVAILABLE 35.000 .000 .000 SREF 110.0000 SO.FT,
181FOOS MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000 LREF 142.0000 IN.
(B1F0257 DATA NOT AVAILABLE 55.000 .000 .000 BREF 142.0000 1N.
CBIF031) DATA NOT AVAILABLE 80.000 .000 .000 XMRP 986.7050 1N.
(SIF038J MSFC HRWT 034 LSA13F) SRB WITHOUT PROTUBERANCES 90.000 .000 .000 YMRP .0000 IN.
(BIFOBI I DATA NOT AVAILABLE 100.000 .000 .000 ZMRP .0000 IN.

SCALE .0088
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA BETA PHI
(BIF001) DATA NOT AVAILABLE 35.000 .000 .000
181F0081 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000
(BIF025) DATA NOT AVAILABLE 55.000 .000 .000
(BIF031) DATA NOT AVAILABLE 80.000 .000 .000
(BIF038) MSFC HRWT 034 (SA13F) SR8 WITHOUT PROTUBERANCES 90.000 .000 .000
(B1F081) DATA NOT AVAILABLE 100.000 .000 .000

REFERENCE INFORMATION
SREF 110.0000 SO.FT.
LREF 142.0000 IN.
SREF 142.0000 IN.
XMRP 986.7050 IN.
YMRP .0000 IN.
ZMRP .0000 IN.
SCALE .0089
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION	 ALPr4A	 RET 	̂ PHI REFERENCE INFORMATION
( 81 17 001 ) MSFC HRWT 034 (SA13P) SRB WITHOUT PROTUBERANCES 35.000 .000 .01,10
(81F008) MSFC HRWT V4 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .GOO
(BIF025) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 55.000 .000 .000
(BIF031 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 80.000 .00C .000
(BIF038) DATA NOT AVAILABLE 90.000 .000 .000
(81F081) ^	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 100.000 .000 .00c)

SREF 110.0000 SOFT,
LREF 142.0000 IN.
BREF 142.0000 IN.
xMRP 986.7050 IN.
YMRP .0000 IN.
ZMRP 0000 IN.
SCALE .0088
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA	 BETA	 PHI REFERENCE	 INFORMATION

I81FDD1) DATA NOT AVAILABLE 35.000 .000 .000	 ;REF 110.OG00 SOFT.
(BIF008) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000	 LREF 142.0000 IN.
(BI FO25) DATA NOT AVAILABLE 55.000 .000 .000	 BRIEF 142.0000 IN.
(B1FO31) kI DATA NOT AVAILABLE 80.000 .000 .000	 XMRP 986.7050 IN.
(BIF038) MSFC HRYT 034 (SA13F) SRB WITHOUT PROTUBERANCES 90.000 .000 .000	 YMRP .0000 1N.
(B1F081) [_^ DATA NOT AVAILABLE 100.000 .000 .000	 ZMPP .0000 iN.

SCALE .0088
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE	 INFORMATION

(B1F0011 MSFC HRWT 034	 (SA13F) SRB WITHOUT PROTUBERANCES 35.000 .000 .000 SREF 110.0000	 SQ.FT.
(BIF008 ) MSFC HRWT 034	 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000 LP.EF 142.0000	 IN.
(B1F025) MSFC HRWT 034	 (SA13F) SRB WITHOUT PROTIIBERANCES 55.000 .000 .000 BREF 142.0000	 IN.
(BIF031) MSFC HRWT 034	 (SA13F) SRB WITHOUT PROTUBERANCES 80.000 .000 .000 XMRP 986.7050	 IN.
(B1F038)
(BIFOBI)

MSFC
L	 MSFC

HRWT
HRWT

034	 (SA13F)
034	 (SA13F)

SRB WITHOUT PROTUBERANCES
SRB WITHOUT PROTUBERANCES

90.000
100.000
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.000
.000
.000

YMRP
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0000	 IN.
.0000	 IN.
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA. BETA PHI REFERENCE	 INFORMATION
(BIF0017 MSFC HRMT 034 (SA13F) SRB vITHOUT PROTUBERANCES 35.000 .000 .000 SREF 110.0000 SO.FT,
(B1F008) DATA NOT AVAILABLE 45.000 .000 .000 LREF I42.0000 IN.
(BIF025) DATA NOT AVAILABLE 55.000 .000 .000 BREF 142.0000 IN.
(BIF0311 DATA NOT AVAILABLE 80.000 .000 .000 XMRP 986.7050 IN.
(BIF038) DATA NOT AVAILABLE 90.000 .000 .00C YMRP .0000 IN,
(B1F0811 DATA NOT AVAILABLE 100.000 .000 .000 ZMRP .0000 IN.

SCALE .0088
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REFERENCE INFORMATION

SREF 110.0000 SC.FT.
LREF 142.0000 IN.
BREF 142.0000 IN.
XMRP 986.7050 IN.
YMRP .0000 IN.
ZMRP .0000 IN.
SCALE .0088

x
i

1

DATA SET SYMBOL	 CONFIGURATION DESCRIPTION	 ALPHA	 BETA	 PHI
(B1FOOl) MSFC HRWT 034 (SAI3F) SRO WITHOUT PROTUBERANCES 35.000 .000 .000
(81F008) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000
(BIF025) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 55.000 .000 .000
(B)F031) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 80.000 .000 .000
(BIF038) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 90.000 .000 .000
(BIFOBI)	 Q MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 100.000 .000 .000
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE	 INFORMATION

(BIFOOI) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 35.000 .000 .000 SREF 110.0000 SOFT.
(BI FOOB) MSFC HRWT 034 (SA13F ) SRB WITHOUT PROTUBERANCES 45.000 .000 .000 LREF 142.0000 IN.
(SIF025) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 55.000 .000 .000 SREF 142.0000 IN.
(B1F031) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 80.000 .000 .000 XMRP 986.7050 IN.
(B1FO38) MSFC HRMT 034 (SA13F) SRB WITHOUT PROTUBERANCES 90.000 .000 .000 YHRP .0000 IN.
(B1F081 ) p	 DATA NOT AVAILABLE 100.000 .000 .000 ZMRP .0000 IN.

SCALE .0088
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA BETA PHI

(81FOOI) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 35.000 .000 .000
191F008) MSFC HRWT 034 (SA13F) SRO WITHOUT PROTUBERANCES 45.000 .000 .000
(SIF025 ) i MSFC HRMT 034 (SA13F) SRO WITHOUT PROTUBERANCES 55.000 .000 .000
(BIF031 ) MSFC HRWT 034 (SA13F) SR8 WITHOUT PROTUBERANCES 80.000 .000 .000
(BIF038) MSFC HRwT 034 ( SA13F) SRO WITHOUT PROTUBERANCES 90.000 .000 .000
(BIF081)	 C^ MSFC HRWT 034 (SA13F) SRO WITHOUT PROTUBERANCES 100.000 .000 .000

0
REFERENCE INFORMATION

SREF 110.0000 SQ.FT.
LREF 142.0000 IN.
SREF 142.0000 IN.
XMRP 986.7050 IN.
YMRP .0000 IN.
ZMRP .0000 IN.
SCALE .0088

15.

12.

r
U

10,

Z
W	 7.
V
Li
LL	 5.W
O
U
W	 2.U
Cr:
O
L-

Wr,
N	 -2.
Lo

x
<	 -5.
W
J

N	 -7.N
E

-10.

	

.01	 .10	 1.00	 10.00	 100.00
REYNOLDS NUMBER X 10-6

EFFECT OF REYNOLDS NUMBER ON AERODYNAMIC CHARACTERISTICS

	

(A)MACH =	 .40	 PAGE	 23

Ii

i



mpip _....

DATA SET SYMBOL	 CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION

(B1F001) DATA NOT AVAILABLE 35.000 .000 .000 SREF !10.0000 SQ.FT.
(BIFOCB) MSFC HRWT 034	 (SA13F) SRO WITHOUT PROTUBERANCES 45.000 .000 .000 LREF 142.0000 1N.
CBIF025 ) DATA NOT AVAILABLE 55.000 .000 .000 BREF 142.0000 IN.
(BIF031) MSFC HRWT 034	 (SAl3F) SRB WITHOUT PROTUBERANCES 80.000 .000 .000 XMRP 986.7050 IN.	 e
(B1F038) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 90.000 .000 .000 YMRP ,0000 IN.
(B1F081 ) MSFC HRWT 034	 (SA13F) SRB WITHOUT PROTUBERANCES 100.000 .000 .000 2MRP .0000 IN.	 I

SCALE .0088
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE	 INFORMATION

(BIF001)	 Q MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 35.000 .000 .000 SkEF 110.0000 SC.FT.
(BIF008)	 U MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000 LREF 14:.0000 IN.
(HIF025) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 55.000 .000 .000 BREF 142.0000 1N.
(81F031 ) MSFC HRWT 034 (SA13F) SRB WITHOUT FROTuBF?.ANCES 80.000 .000 .000 XMRP 986.7050 IN.
(81F038 ) MSFC HRWT 034 (SA13F) SRB W!THOUT PROTUBERANCES 90.000 .000 .000 YMRP .00.'0 :N.
iBIF081)	 Q MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 100.000 .000 .000 IMRP .0^JO IN.
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DATA SET SYMBOL CONFIGURATION 7ESCRIPTION ALPHA BETA PHI REFERENCE	 INFORMATION
(B 1F001) DATA NOT AVAILABLE 35.000 .000 .000 SREF	 110.0000	 SC.FT.
(B!FO08)	 MSFC HRMT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000 LREF 142.0000	 1N.
(BIF025)DATA NOT AVAILABLE 55.000 .000 OCO BREF 14:.0000	 IN.
(aIF031)	 DATA NOT AVAILABLE 80.000 .000 .000 XmRP 986.7050	 IN.
(SIF038)	 MSFC HRMT 034 (SA13F) SRB WITHOUT PROTUBERANCES 90.000 .000 .000 YMRP .0000	 1N.
(BIF081 )	 DATA NO T AVAILABLE 100.000 .000 GCO ZMRP .0000	 !N.
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OATH SET SYMBOL	 CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE	 INFORMATION

(B1F001) DATA NOT AVAILABLE 35.000 .000 .000 SREF 110.0000 SO.FT.
ISIF008I MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000 LREF 142.00OC IN.
(B1F025 ) DATA NOT AVAILABLE 55.000 .000 .000 BREF I4?.0000 IN.
(BIF0311 DATA NOT AVAILABLE 80.000 .000 .000 xMRP 986.7050 IN.
(BIF038 MSFC HRWT 034 (SA13F) SRO WITHOUT PROTUBERANCES 90.000 .000 .000 YMRP .0000 IN.
(BIFOBI) DATA NOT AVAILABLE 100.000 .000 .000 ZMRP .0000 IN.

SCALE .0088
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION ALP14A BETA PHI REFERENCE INFORMATION

(BIFO01) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 35.000 .000 .000 SREF IIu.:000 ^,u.FT.
(B1F008) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000 LREF 142.00,10 1".
(B1V025 ) MSFC HRWT 034 (SA13F) S^2B WITHOUT PROTUBERANCES 55.000 .000 .000 BREF 142.0000 1N.
(BIF031) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 90.000 .000 .000 xMRP 986.7050 IN.
(B1F038) DATA NOT AVAILABLE 90.000 .000 .000 YMRP .0000 IN.
(BIF081) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 100.000 .000 .000 ZMRP .0000 IN.

SCALE .0088
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DATA SET SYMBOL	 CONFIGURAT1•)N DESCRIPTION	 ALPHA	 BETA	 PH!

IBIF001, DATA NOT AVAILABLE 35.000 .000 .000
(81F0083 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000
(BIF025) DATA NOT AVAILABLE 55.000 .000 .000
(BIF031) DATA NOT AVAILABLE 80.000 .000 OOJ
(BIF038) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 90.000 .000 .00J
(B1F081 )	 L DATA NOT AVAILABLE 100.000 .000 .000

0

REFERENCE INFORMATION

SREF 110.0000 SC YT.
LREF 142.0000 IN.
BREF :92.0000 IN.
XMRP 986.7050 IN.
YMRP .0000 104.
ZMRP .0000 IN.
SCALE .0088
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DATA SET SYMBOL C rINFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(BIF001 ) MSF,: HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 35.000 .000 .000 SREF 110.0000 SOFT.
(BIFOOS ) MSFC Hh,: T 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000 L.Rr- 142.0000 IN.
(BIF025 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 55.000 .000 .000 BR, = '42.0000 IN.	 -
(B1 r031) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 80.000 .000 .000 XmRP 986.7050 IN.
(81F038) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 90.000 .000 .00C YMRP .0000 IN.
(BIF081)	 [) MSFC HRWT C34 (SA13F) SRB wITHOUT PROTUBERANCES 100.000 .000 .000 2MRP .0000 IN.

SCALE .0088
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DATA SET SYMBOL	 CONF IGURA T ION DESCRIPTION ALPHA BETA PHI

(BIFOOI) MSFC HRM T 034 (SA13F) SRB WITHOUT PROTUBERANCES 35.000 .000 .000
(BIF008) DATA NOT AVAILABLE 45.000 .000 .000
IBIF025 ) DATA NOT AVAILABLE 55.000 .000 .000
IBIF031I DATA NOT .VAILABLE 80.000 .000 .000
(BIF038) DATA NOT AVAILABLE 90.000 .000 .000
(BIF081) L	 DATA NOT A/AILABLE 100.000 .000 .000

REFERENCE INFORMATION

SREF 110.0000 SO.FT.
LREF 142.0000 IN.
BREF :42.0000 IN.
XMRP 986.7050 1N.
^MRP .000C IN.
ZMRP .0000 IN.
SCALE .0088
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA BETA PHI

(BIF001) MSF C HRWT 034 (SA13F ) SRB WITHOUT PROTUBERANCES 35.061p 000 .000
(B1FOOS ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000
(91F025)	 Q MSFC HRWT 034 (SA13F) SR8 WITHOUT PROTUBERANCES 55.000 .000 .000
(BIF031 ) MSFC HRWT 034 (SAI3F) SRB WITHOUT PROTUBERANCES 80.000 .000 .000
(BIF038) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 90.000 .000 .000
(B1F081 )	 () MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 100.000 .000 .000

f

REFERENCE	 INFORMATION
SREF 110.0000 Sc FT.
LREF 142.0000 IN.
BREF 142.000C IN.
XMRP 986.7050 IN.
YMRP .0000 1N.
ZMRP .0000
SCALE 0088
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REFERENCE INFORMATION

SREF 110.0000 SD.FT.
LREF 147.0000 1N.
BREF 142.0000 IN.
XMRP 986.7050 IN.
YMRP .0000 IN.
ZMRP 0000 IN.
SCALE .0088
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DATA SET SYMBOL	 CONFIGURATION OESCRIPTION	 ALPHA	 BETA	 PHI

IBIF001 )	 U MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 35.000 .000 .000
(B1F008 )	 Lj MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.(00 .000 .000
(aIF025I MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 55.000 .000 .000
(BIF031) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 80.000 .000 .000
(BIF038) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 90.000 .000 .000
(BIF081) DATA NOT AVAILABLE 100.000 .000 .000
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(B1F001) MSFC HRWT 034 (SA13F) SRS WITHOUT PROTUBERANCES 35.000 .000 .000 SREF 110.0000 SO.FT.
(BIF008) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000 LREF 142.0000 IN.
(BIF025) MSFC HRWT 034 (SA13F) SRB WITHOJT PROTUBERANCES 55.000 .000 .000 BREF 142.0000 IN.
(BIF031) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 80.000 .000 .000 XMRP 986.7050 IN.
(SIF038) MSFC HRWT 034 CSA13F) SRB WITHOUT PROTUBERANCES 90.000 .000 .000 YMRP .0000 IN.
(BIF081 ) p	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 100.000 .000 .000 ZMRP .0000 N.
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION	 ALPHA	 BETA	 PHI

CB1F001)	 Ll DATA NOT AVAILABLE 35.000 .000 .000
(BIF008 ) MSFC HRWT 034	 (SA?3F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000
(BIF025 ) DATA NOT AVAILABLE 55.000 .000 .000
(B1F031 ) MSFC HRWT 034	 (SA13F) SRB WITHOUT PROTUBERANCES 80.000 .000 .000
(B1FO38) MSFC HRWT 034	 (SA13F) SRB WITHOUT PROTUBER A NCES 90.000 .000 .000
(BIF081 ) MSFC HRWT 034	 (SA13F) SRB WITHOUT PROTUBERANCES 100.000 .000 .000

REFERENCE INFORMATION

SREF 110.0000 SO.FT.
LREF 142.0000 IN.
SREF .42.0000 IN.
XMRP 986.7050 IN.
vMRP 0000 1N.
ZMRP .0001- 1N.
SCALE .0086
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DATA SET SYMBOL	 CONFIGURATION DESLN;r':CN 	 ALPHA	 BETA	 PHI	 REFERENCE INFCRMATIM,
IBIF00l) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 35.000 .000 .000 SREF 110.0000 SO.F1,
(B1F008) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000 LREF 142.0000 IN.
(BIF025) MSFC HRWT 034 (SA13F) SRO WITHOUT PROTUBERANCES 55.000 .000 .000 BREF 14'.0000 1N.
(BIF031I MSFC HRW, 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.
(BIFOSI) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 100.000 .000 .000 ZMRP XCOC IN.

SCALE .coca
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DATA SET SYMBOL CONFIGURATION OESCRIPTION ALPHA BETA PHI

(B1F001 )	 Q DATA NOT AVAILABLE 35.000 .000 .000
IBIF0081	 U MSFC HRWT 034 (SA13F) SRS WITHOUT PROTUBERANCES 45.000 .000 .000
(81F025) DATA NOT AVAILABLE 55.000 DUO .000
(BIF031) DATA NO T AVAILABLE 80.000 .000 .000
(BIF038) MSFC HRMT 034 (SA13F) SRB WITHOUT PROTUBERANCES 90.000 .000 .000
(B1FO81) DATA NOT AVAILABLE 100.000 .000 .000

O

REFERENCE INFORMATION

SREF 110.0000 SO.FT.
LREF 142.0000 IN.
BREF 142.0000 IN.
XMRP IN.
YMRP .0000 1N.
ZMRP .0000 1N.
SCALE .0088
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(BIF001)	 DATA NOT AVAILABLE 35.000 .000 .000 SREF 110.0000 SO.FT.
(BIF008)	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000 LREF 142.0000 IN.

- - (81FO25)	 DATA NOT AVAILABLE

i
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)	 r'^	 DATA NOT	 AVAILABLE 100.000 .000 .000 ZMRP .0000 IN.

SCALE .0088
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DATA SET SYMBOL	 CONFIGURATION DESCRI PTION ALPHA BETA PHI

IBI F DOII Q	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 35.000 .000 .000
(81F008) Lj	 MSFC HRWT 034 (SA13F) SR8 WITHOUT PROTUBERANCES 45.000 .000 .000
(SI F 025 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 55.000 .000 .000
IB1FO31 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 80.000 .000 .000
(BIF038) DATA NOT AVAILABLE 90.000 .000 .000
(BIF08l) (]	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 100.000 .000 .000

REFERENCE INFORMATION

SREF 110.0000 SOFT.
LREF 142.0000 IN.
BREF 142.0000 IN.
XMRP 986.7050 IN.
YMRP .0000 IN.
ZMRP .0000 IN.
SCALE .0088
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION ALPHA BETA PHI

(81F001 ) DATA NOT AVAILABLE 35.000 .000 .000
(BiF008 ) MSFC HRWT 034 (SA13F) SR8 WITHOUT PROTUBERANCES 45.000 .000 .000
(BIF025) DATA NOT AVAILABLE 55.000 .000 .000
(BIF031 Q,	 DATA NOT AVAILABLE 80.000 .000 .000
(BIF0381 MSFC HRWT 034 (SA13F) SR8 WITHOUT PROTUBERANCES 90.000 .000 .000
(B1F081) 1)	 DATA NOT AVAILABLE 100.000 .000 .000

REFERENCE INFORMATION
SREF 110.0000 SC.FT.
LREF 147.0000 IN.
BREF 142.0000 IN.
XMRP 986.7050 IN.
YMRP .0000 !N.
ZMRP .0000 IN.
SCALE .0088
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DATA SET SYMEOL	 CONFIGURA*ION DESCRIPTION	 ALPHA	 BETA	 PHI

IB1F001 ' MSFC HRWT 034 (SA13F) SRB WITHOUT PROT UBERANCES 35.000 .000 .000
(B1F0083 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000
(81F025) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 55.000 .000 .000
(B1F031 ) MSFC HRMT 034 (SA13F) SRB WITHOUT PROTUBERANCES 80.000 .000 .000
(BIF038) MSFC HRWT 034 (SA13F) SRB WITHOUT PRO T UBERANCES 90.000 .000 .000
(BIF081 I	 1] VSFC HRWT 034 (SA13FI SRB WITHOUT PROTUBERANCES 100.000 .000 .000

REFERENCE INFORMATION

SREF IIC.0000 SO.FT.
LREF 142.0000 IN.
SREF 142.0000 IN.
XMRP 986.7050 IN.
YMRP .0000 IN.
ZMRP .0000 IN.
SCALE .0088

.01	 .10	 1.00	 10.00	 100.00
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DATA SET SYMBO, CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE	 INFORMATION
(BIFI1011 n'^[ HRMT 034 (SA13F) SRB WITHOUT PROTUBERANCES	 35.000 .000 .000 SREF 110.0000 SO.FT.
IBIFOOS ) DATA NOi	 AVAILABLE 45.000 .000 .000 LREF 142.0000 IN.
(BIF025) DATA NOT .VAILABLE 59.000 .000 .000 BREF 142.0000 IN.
(BIF031) DATA NOT A MILABLE 80.000 .000 .000 YMRP 986.7050 IN.

(BIF038 )	 Ll DATA NOT AVAILABLE 90.000 .000 .000 If .0000 IN.
(BIF081 )	 1) DATA NOT AVA I LABLE 100.000 .000 X00 ZMk^ .0000 IN.

SCALE .0088

^1
15.

12.

z 10.rv

1.-: 7.
z
ui

u 5.
U.
1L

0 2.U
F-
z
W

0
-2.

z
< -5.

x -7.

WJ -10.
c/'1
N

-12.

-15.

'I

l^

1

:

_.

II

	

.01	 .10	 1.00	 10.00
	

100.00
REYNOLDS NUMBER X 10-6

EFFECT OF REYNOLDS NUMBER ON AERODYNAMIC CHARACTERISTICS

	

I VNACH =	 1.42
	

PAGE	 42

r



S

U
..	 .

5

0 -

5

5

i.

J '

15.

12.

10.

7.

5.

2.

—2.

-5.

-7.

-10..

-12.

-15.

zrU

z
w

U
Il
LL
w0
U
H
z
w
E
O
F
c7
z
3

v7

X

w
J
N
V)

E

^:.. ..::*w^ fan.=,.:M*M.^.WML?!`'N#,'a9.fl dss'+1Y.!roe>x- .. .: ^sK;+ ^'HafaM',M;!'°!'x 	 ..s .:. a..	 nn.Y'wwx"f*.f: . ... ....	 ,. ..

k

DATA SET SYMBOL	 CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(B1F001) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 35.000 .000 .000 SREF 110.0000 SOFT.
(BIFO06 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 45.000 .000 .000 LREF 142.0000 IN.
(B1F025) MSFC HRWT 024 (SA13F) SRB WITHOUT PROTUBERANCES 55.000 .000 .000 SREF 142.0000 IN.
(BIFO31) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 80.000 .000 .000 XMRP 986.7050 IN. '—
(BIF038) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 90.000 .000 .000 YMRP .0000 IN. I
(BIFOBI) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 100.000 .000 .000 ZMRP 0000 IN.

SCALE .0089 f

.01	 .10	 1.00	 10.00	 100.00
REYNOLDS NUMBER X 10-6

EFFECT OF REYNOLDS NUMBER ON AERODYNAMIC CHARACTERISTICS
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
IBIF001 I MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 35.000 .000 .000 SREF 110.0000 SC.FT.
(81F0081 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.
BIF031 ) MSFC HRWT 034	 (SA13F) SRB WITHOUT PROTUBERANCES 80.000 .000 .000 XMRP 986.7050 IN.

(BIF038 ) MSFC HRWT 034	 (SA13F) SRS WITHOUT PROTUBERANCES 90.000 .000 .000 YHRP .0000 IN.
(81F081) DATA NOT AVAILABLE 100.000 .000 .000 ZMRP .0000 IN.

SCALE .0088
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION	 ALPHA	 BETA	 PHI

(BIF087)	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 125.000	 .('C0	 .000
(BIF094)	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 135.000	 ,000	 .000
(B1F111 )	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 145.0on	 .000	 .000

REFERENCE INFORMATION

SREF	 110.0000	 SO FT
LREF 142.0000 IN.
BREF 142.0000 IN.
xMRP 986.7050 IN.
YMRN .0000 IN.
ZMRP .0000 N.
SCALE .0088
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE	 INFORMATION
IB1F087 ) Q	 DATA NO1 AVAILABLE 125.000 .000 .000 SREF	 110.0000	 SO.FT.
(BIF094 ) [Ô	 MSFC HR MT 034 (SA13F) SRB MITHOUT PROTUBERANCES 135.000 .000 .000 LREF	 142.0000	 1N.
(BIF111) DATA NOT AVAILABLE 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	 CONFIGURATION DESCRIPTION	 ALPHA	 BETA	 PHI
(BIF087)	 MSFC HRMT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 125.000	 .000	 .000
(81F094)	 MSFC HRMT 034 (SA13F) SRB WITHOU T PROTUBERANCES	 135.000	 .000	 .000
(BIFIII) 9	 MSFC HRMT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 145.000	 .000	 .000

REFERENCE INFORMATION

SREF 110.0000 SQ.FT.
LREF 142.0000 IN.
BREF 142.0000 IN.
xMRP 986.7050 IN.
YMRP .0000 IN.
ZMRP .0000 1N.
SCALE .0088
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION ALPHA BETA PHI

(BIF087) DA TA NOT AVAILABLE 125.000 .000 .000
(BIF094 ) MSFC mnivT 034 (SA13F) SRS WITHOUT PROTUBERANCES9 135.000 .000 .000
(BIF111) DATA NOT AVAILABLE 145.000 .000 .000
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REFERENCE INFORMATION
SREF IIO.0000 SC.FT.
LREF 142.0000 IN.
SREF 142.0000 1N.
XMRP 986.7050 IN.
YMRP .0000 IN.
ZMRP .0000 IN.
SCALE .0088

.01	 .10	 1.00	 110.00
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DATA ScT SYMBOL CONFIGURATION. DESCRIPTION ALPHA BETA PHI REFERENCE	 INFORMATION
(81F087) DATA NOT AVAILABLE 125.000 .000 .000 SREF 110.0000 SO.FT.
(BIF094) MSFC HRWT 034 (SA 13F) SRS WITHOUT PROTUBERANCES 135.000 .000 .000 LREF 142.0000 1N.
(BIF11i) DATA NOT AVAILABLE 145.000 .000 .000 BRE' 142.0000 IN.

XMRP 986.7050 1N.
YMRP .0000 1N.
ZMPP .0000 1N.
SCALE .0088
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DATA SET SYMBL'L	 CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
CB1F087)
IBIF094)

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

125.000
135.000

.000

.000
.000
.000

SREF
LREF

110.0000
142.0000

SOFT.
IN.

(81Flll) MSFC HRWT 034 (SA13F) SR8 WITHOUT PROTUBERANCES 145.000 .000 .000 BR£F !42.0000 IN.
xMRP 986.7050 IN.
YMRP .0000 IN.
ZMRP .0000 IN.
SCALE .0088
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REFERENCE INFORMATION

S7EF 110.0000 SO.FT.
LREF 142.0000 IN.
BREF 142.0000 IN.
XMRP 986.7050 IN.
YMRP .0000 !N.
ZMRP .0000 Ik.
SCALE .0088
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DATA SET SYM80L	 CONFIGURA T ION DESCRIPTION	 ALPHA	 BETA	 PHI

(BIF087) Q 	DA(A NOT AVAILABLE	 125.000	 .000	 .000
(81F094 ) L01	 MSFC HRrT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 135.000	 .000	 .000
(BIF111 )	 DATA NOT AVAILABLE	 145.000	 .000	 .000
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REFERENCE INFORMATION
SRE F 110.0000 SOFT.L REF 142.0000 IN.
BREF 142.0000 IN.
xMRP 986.7050 IN.
YMRP .0000 IN.
ZMRP .0000 1N.
SCALE .0088

e

r-

DATA SET SYMBOL	 CONFIGURATION DESCRIPTION ALPHA BETA PHI

(BIF087 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 125.000 .000 .000
(BIF094 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES

9
135.000 .000 .000

(BIF111) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 145.000 .000 .000
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION ALPHA BETA	 PHI REFERENCE	 INFORMATION
(BIF087 )MSFC HRWT 034 (SA13F) SRO WITHOUT PROTUBERANCES 	 125.000 .000	 .000	 SREF 110.0000 SOFT.
(B1F094I	 MSFC HRWT 034 (SA13F) SRBWITHOUT PROTUBERANCES	 135.000 .000	 .000	 LREF 142.0000 IN.
(B1FIll)	 MSFC HRWT 034 (SA13F) SRO WITHOUT PROTUBERANCES	 145.000 .000	 .000	 BREF 142.0000 IN.

XMRP 986.7050 1N.
YMRP 0000 IN.
ZMRP .0000 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 SO.FT.
(SIF094)

V
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 135.000 .000 .000 LREF 142.0000 IN.

(81FIJI	 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 145.000 .000 .000 BREF 142.0000 IN. i
xMRP 986.7050 IN.
YMRP .0000 N.
ZMRP 0000 LN.
SC ALE .0088
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION 	 ALPHA	 BETA	 PHI
CBIF087)	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES	 125.000	 .000	 .000
C81F094I	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES	 135.000	 . r)0	 .000
(B1F111)	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES	 145.000	 -00	 .000

REFERENCE INFORMATION
SREF 110.0000 SO.FT.
LREF 142.0000 IN.
BREF 142.0000 'N.
xMRP 98G.705C IN.
YMRP .0000 IN.
214RP .0000 IN.
SCALE .0088
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REFERENCE INFORMATION
SREF 11111.0000 SO.FT.
LREF 142.0000 IN._,___.
BREF 142.0000 IN.
XMRP 986.7050 1N.
YMRP .0000 IN. 1
ZMRP .0000 IN. I
SCALE COBB 1

1	
DATA SET SYMBOL	 CONFIGURATION DESCRIPTION 	 ALPHA	 BETA	 PHI
(RIF087)	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 125.000	 .000	 000
(BIF094)	 MSFC HRWT 034(SA13F) SRB W

I
THOUT PROTUBERANCES	 135.000	 .000	 .000N	 (BIFIII)	 MSFC HRWT 034 (SA13F) SRB WTHOUT PROTUBERANCES	 1145.000	 .000	 .000
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION ALPHA BETA PHI

(BIF087) DATA NOT AVAILABLE 125.000 .000 .000
(BIF094 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 135.000 .000 .000
(BIF111) DATA NOT AVAILABLE 145.000 .000 .000

REFERENCE INFORMATION

SREF 110.0000 SOFT.
LREF 142.0000 IN.
BREF 142.0000 IN.
XMRP 986.7050 IN.

wvMRP 0000 1N.
ZMPP .0000 IN.
SCALE .0088

i

i
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA BETA PHI

(81F087) MSFC HRIIT 034 (SA13F) SRB v1THOUT PROTUBERANCES 125.000 .000 .000
(81F094) 9 MSFC HRYT 034 (SA13F) SRB WHOUT PROTUBERANCES 135.000 .000 .000
(8117 111) MSFC HRMT 034 (SA13F) SRB MITHOUT PROTUBERANCES 145.000 .000 .000

REFERENCE .NrCRMATION

SREF 11C.MOO SOFT.
LREF 142.0000 IN.
SREF 142.0000 IN.
XMRP 98£.7050 IN.
YM.RP .0000 1N.
ZMRP .000v^ IN.
SCALE .0088

r-
40

35

i

?0
}

5

III ^.

ji

tl5

0

S
_

0

S

	

.01	 .10	 1.00	 10.00
	

100.00
REYNOLDS NUMBER X 10-6

EFFECT OF REYNOLDS NUMBER ON AERODYNAMIC CHARACTERISTICS

	

(C)MACH =	 .60
	

PAGE	 58

J
U

z
W

u
LA-

LA-W
0
U

zW
0
>:

0z
UH
a
W
X

W
J

(n

z



/---d

DATA SET SYMBOL	 CONFIGURATION DESC91PTION 	 ALPHA	 BETA	 PHI
(61FO87)	 DATA NOT AVAILABLE 	 125.000	 .000	 .000
181F094 )	 MSFC HRWT 034 (SA13F; SRB WITHOUT PROTUBERANCES	 135.000	 .000	 GOO
(BIFIII)	 DATA NOT AVAILABLE	 145.000	 .000	 .000

REFERENCE INFORMATION
SREF 110.0000 SC.FT.
LREF 142.0000 1,4.
BREF 142.0000 1N.
XMRP 986.7050 1N.
YMRP .0000 IN.
ZMRP .0000 1`.
SCALE .0088
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(81F087) DATA `JOT AVAILABLE 125.000 .000 .000 SREF 110.0000 SO.FT.
(BIF094) MSFC HRWT 034 (S-03F) SRS MITHOUT 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
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION	 ALPHA	 BETA	 PHI	 REFERENCE INFORMATION

(BIF087)	 MSFC HRWT 034 (SA13F) SRO WITHOUT PROTUBERANCES 	 125.000	 .000	 .000	 SREF	 110.0000	 SOFT.
(81F094)	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 135.000	 .000	 .000	 LREF	 142.0000	 14.
(BIF111)	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 145.000	 .000	 .000	 BREF	 142.0000	 IN.

XMRP	 966.7050	 IN.
YMRP	 .0000	 IN.
ZMRP	 .0000	 IN.
SCALE	 .0088
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION	 ALPHA	 BETA	 PHI
(BIF067)	 DATA NOT AVAILABLE	 125.000	 .000	 .000
(81F094 )	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 135.000	 .000	 .000
(BIF111)	 9	 DATA NOT AVAILABLE	 145.000	 .000	 .000

REFERENCE INFORMATION
SREF 110.0000 SO.FT.
LREF 14:.0000 IN.
BREF 147.0000 IN.
XMRP °_80.7050 1N.
YMRP .0000 IN.
ZMRP .0000 IN.
SCALE .0083
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION	 ALPHA	 BETA	 PHI
(8IF087)	 MSFC HRWT 034 (SA13F) SR8 WITHOUT PROTUBERANCES 	 125.000	 .000	 .000
(BIF094I	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 135.000	 .000	 .000
(B1F1II) 9	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 145.000	 .000	 .000

REFERENCE INFORMATION
SREF I10.0M; SC.FT.
LREF 142.000(, IN.
SREF 142.0000 1N.
xMRP 986.7050 IN.
YMRP .0000 1N.
ZMRP 0000 IN.
SCALE .0088
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION 	 ALPHA	 BETA	 PHI

(8117087) g	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 125.000	 .000	 .000
(BIF094 )	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 135.000	 .000	 .000
(B1F111)	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 145.000	 .000	 .000

REFERENCE	 INFORMATION
SREF 120.0000 SO.FT.
LREF 142.0000 IN.
BREF 142.0000 IN.
XMRP 986.7050 IN.
YMRP .0000 IN.
ZmQP MCC M.
SCALE .0088
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DATA SET SYMBOL	 CONFIGURATION Urz,01PTICN 	 ALPHA	 BETA	 PHI
(SIF087)MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 125.000	 .000	 .000
(BIF094) Qq MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 135.000	 .000	 .000
(B1F111 '	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 145.000	 .000	 .000

REFERENCE INFORMATION

SREF 110.0000 SOFT.
LREF 142.0000 IN.
BREF 142.0000 IN.
XMRP 986.7050 IN.
YMRP .0000 IN.
ZMRP .0300 1N.
SCALE .00"
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION	 ALPHA	 BETA	 PHI

ISIF087)	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 125.000	 .000	 .000
(BIF094)	 MSFC HRWT 034 (SA13F) SR8 WITHOUT PROTUBERANCES 	 135.000	 .000	 .000
(BIF111)	 MSFC HRWT 034 (SA13F) SRS WITHOUT PROTUBERANCES	 145.000	 .000	 .000

REFERENCE INFORMATION

SREF 110.0000 SC.FT.
LREF 142.0000 1N.
SREF 142.0000 IN.
XMRP 986.7050 IN.
YMRP .0000 IN.
ZMRP .0010 IN.
SCALE .0088
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION	 ALPHA	 BETA	 PHI
(BIF087IMSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES	 125.000	 .000	 .000
(BIF094 )	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 135.000	 .000	 .000
(B1F111) 9	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 145.000	 .000	 .000

REFERENCE INFORMATION
SREF 110.0000 SOFT.
LREF ?42.0000 1N.
BREF 142.0000 IN.
xMRP 966.7050 IN.
YMRP .0007 1N.
ZMRP 0000 IN.
SCALE 0088
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION ALPHA BETA PHI
IBIF087 ) DATA NOT AVAILABLE 125.000 .000 .000
(BIF094 ) MSFC HRWT 034 (SA13F) 5RB WITHOUT PROTUBERANCESp 135.000 .000 .000
(81F1ll	 ) DATA NOT AVAILABLE 145.000 .000 .000

REFERENCE INFORMATION
SPEC 1!0.0000 SOFT.
LREF 142.0000 IN.
BREF !42.0000 IN.
xMRP 986.7050 IN.
YMRP .0000 IN.
2MRP XWO 1%,
SCALE .0068
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REFERENCE INFCRMATION

SREF 110.0000 SQ.FT.
LREF 142.0000 IN.
BREF 142.0000 IN.
XMRP 986.7050 IN.
YMRP .0000 1N.
ZMRP .0000 IN.
SCALE .0088
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION	 ALPHA	 BETA	 PHI

IBIF087	 MSFC HRWT 034 (SA13F) yRB WITHOUT PROTUBERANCES 	 125.000	 .000	 .000
(BIF094i Ẑj1	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 135.000	 .000	 .000
(B1FIII)	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 145.000	 .000	 .000
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REFERENCE INFORMATION
SREF 1!0.0000 SO.FT.
LREF 142.0000 IN.
BREF 142.000C IN.
XMRD 985.7050 IN.
YMRP .0000 IN.
ZMRP .0000 IN.
SCALE .0088

DATA SET SYMBOL	 CONFIGURATION DESCRIPTION ALPHA BETA PHI
(BIF087) DATA NOT AVAILABLE 125.000 .000 .000
(BIF094) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES9 135.000 .000 .000
(BIF111) DATA NOT AVAILABLE 145.000 .000 DOO



0
DATA SET SYMBOL	 CONFIGURATION DESCRIPTION	 ALPHA	 BETA	 PHI
(BIF087 ) n	 DATA NOT AVAILABLE	 125.000	 .000	 .000
(BIF094 ) oq 	 MSFC HRYT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 135.000	 .000	 .000
(81FIII)	 DATA NOT AVAILABLE	 145.000	 .000	 .000

REFERENCE INFORMATION

SREF I10.OGZ:^ SC.FT.
LREF 142.13C00 IN.
SREF 142.,,000 1N.
XKRP. 986.7050 IN.
YMRP .0000 IN.
ZMRP .0000 IN.
SCALE .0088
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
IB1F087) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 125.000 .000 .000 SREF 110.0000 SQ.FT.
(BIF094) MSFC HRWT 034 (SA13F) SR8 WITHOUT PROTUBERANCES 135.000 .000 .000 LREF 142.0000 IN.
(BI Fill	 ) MSFC HRWT 034 (SA23F) SRB WITHOUT PROTUBERANCES 145.000 .000 .000 BREF 142.0000 IN.

XMRP 986.7050 IN.
rMRP .0000 IN.
ZMRP .0000 1N.
SCALE .0088
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EFFECT OF REYNOLDS NUMBER ON AERODYNAMIC CHARACTERISTICS
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(BIF087 ) DATA NOT AVAILABLE 125.000 .000 DOO SREF 110.0000 SOFT.
(BIF094 ) MSFC HRYT 034 (SA13F) SRS WITHOUT PROTUBERANCES

9
135.000 .000 .000 LREF 142.0000 IN.

(81FIll) DATA NOT AVAILABLE 145.000 .000 .000 SREF 142.0000 IN.
XMRP 986.7050 IN.
YMRP .0000 IN.
ZMRP .0000 IN.
SCALE .0088

15.

12.
2.
r
U

10.

Z
w	 7
U
LL
L.L	 5.w
0
U

w	 2.
L)
dv
4
LL

w
O

v7 -2.
N

X
<	 -5.
w
J
 -7.Ul

U7

E
-10.

12.

:5.

	

.01	 .10	 1.00	 10.00	 lo0.00
REYNOLDS NUMBER X 10-6

EFFECT OF REYNOLDS NUMBER ON AERODYNAMIC CHARACTERISTICS

	

(G)MACH =	 1.00	 PAGE	 73



DATA SET SYMBOL	 CONFIGURATION DESCRIPTION	 ALPHA	 BETA	 PHI
CBIF087 )	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 125.000	 .000	 .000
(BIF094 )	 MSFC HRWT 034 CSA13F) SRB WTHOUT PROTUBERANCES 	 135.000	 .000	 .000
(BIFIfI ) 9	 MSFC HRWT 034 (SA13F) SR8 WITHOUT PROTUBERANCES 	 145.000	 .000	 .000 REFERENCE INFORMATION

SREF 110.0000 SO FT.
LREF 142.0000 IN.
BREF 142.0000 IN.
XMRP 986.7050 IN.
YMRP 0000 IN.
ZMRP .0000 IN.
SCALE 0088
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(BIFO87) MSFC HRWT 034 (SA13F) SR8 WITHOUT PROTUBERANCES 125.000 .000 .000 SREF 110.0000 SC.FT.
(BIF094) MSFC HRWT 034 (SA13F) SR8 WITHOUT PROTUBERANCES9 135.000 .000 .000 LREF 142.0000 1N.
(B1F111	 ) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 145.000 .000 .000 BREF 142.0000 IN.

XMRP 986.7050 1N.
YMRP .0000 IN.
ZMRP .0000 IN.
SCALE .0088
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REFERENCE INFORMATION
SREF 1:0.0000 SC.FT.
LREF 142.0000 IN.
BREF 142.0000 IN.
XMRP 996.7050 IN.
YMRP .0000 IN.
ZMRP .0000 IN.
SCALE .0088
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION	 ALPHA	 BETA	 PHI

(BIF087 )	 MSFC HRMT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 125.000	 .000	 .000
IBIF094)MSFC HRMT 034 (SA13F) SRS WITHOUT PROTUBERANCES	 135.000	 .000	 .000
(BIFIII3	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 145.000	 .000	 .000
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION 	 . ALPHA	 BETA	 PHI
(BIF087) p	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 125.000	 .000	 .000
(BIF094 )	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 135.000	 .000	 .000
(BIFIII )	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 145.000	 .000	 .000
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REFERENCE INFORMATION
SREF 110.0000 SO.FT.
LREF 142.0000 IN.
BREF 142.0000 IN.
XMRP 985.7050 IN.
YMRP .0000 IN.
ZMRP .0000 IN.
SCALE .00088 i
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INV3RMATION
(BIF087) Q	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 125.000 .000 .000 SREF 110.0000 SOFT.
(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 141-.0000 IN.

XMRP 986.7050 IN.
YMRP .0000 1N.
ZM,RP .0000 1%,.
SCALE .0088
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(B1F087 ) DATA NOT AVAILABLE 125.000 .000 .000 SPEF 110.0000 SO.FT.
(BIF094) MSFC HRWT 034 (SA13F) SRS WITHOUT PROTUBERANCES9 135.000 .000 .000 LREF 142.0000 1N.
(BIF111) DATA NOT AVAILABLE 145.000 .000 .000 BREF 142.0000 IN.

XMRP 986.7050 ;N. f
YMRP COCO IN.
ZMRP .COO IN.
SCALE COBB
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION

(BIF087)
(81F094)

9

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

135.000
135.000

.000

.000
.	 .000

.000
SKF	 1! 0.0000	 SOFT.
LREF	 142.000	 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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DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATIOq
CBIF087 ) DATA NOT AVAILABLE 125.000 .000 .000 SREF 110.0000 SO.FT.
(BIF094)

p
MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 135.000 .000 .000 LREF 142.0000 IN.

(BIFIII) DATA NOT AVAILABLE 145.000 .000 .000 BREF 142.0000 IN.
XMRP 986.7050 IN.
YMRP .0000 IN.
ZMRP .0000 IN.
SCALE OC88
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION	 ALPHA	 BETA	 PHI
(BIF087 )	 DATA NOT AVAILABLE	 125.000	 .000	 .000
(81F094)	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES	 135.000	 .000	 .000
(BlFtll)	 p	 DATA NOT AVAILABLE	 145.000	 .000	 .000

REFERENCE INFORMATIO.N
SREF 1!0.0000 SO.FT.
LREF .42.0000 IN.
BREF I42.0000 IN.
XMRP 986.7050 IN.
YMRP .0000 IN.
ZMRP .0000 1%.
SCALE .0088
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION ALPHA BETA PHI
(BIF087) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 125.000 .000 .000
CBIF094) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES

9
135.000 .000 .000

(B1F1II) MSFC HRWT 034 CSA13F) SRB WITHOUT PROTUBERANCES 145.000 .000 .000

REFERENCE INFORMATION
SREF 110.0000 SO.FT.
LREF 142.0000 'N.
BREF 142.0000 IN.
XMRP 989.7050 IN.
YMRP .0000 IN.
ZMRP .0000 IN.
SCALE .0088
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EFFECT OF REYNOLDS NUMBER ON AERODYNAMIC CHARACTERISTICS_

	

(G)MACH =	 1.00	 PACE
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA BETA PHI
(B1F087 ) DATA NOT AVAILABLE 125.000 .000 .000
(BIF094 )	 ,,..^^1! MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 135.000 .000 .000
(81F111)	 Ce DATA NOT AVAILABLE 145.000 .000 DOC

REFERENCE INFORMATION
SREF 110.0000 SO.FT.
LREF 142.0000 IN.
BREF 142.0000 IN.
XMRP 986.7050 IN.
YMkP .0000 IN.
ZMRP .0000 IN.
SCALE- .0088
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REFERENCE INFORMATION

SREF 110.0000 SOFT.
LREF 142.0000 IN.
BREF 142.0000 IN.
XMRP 986.7050 IN.
YMRP .0000 IN.
ZMRP .0000 IN.
SCALE .0088
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION	 ALPHA	 BETA	 PHI

(SIF087 )	 MSFC HRWT 034 (SAl2F) SRO WITHOUT PROTUBERANCES 	 125.000	 .000	 .000
(81F094 )	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 135.000	 .000	 .000
(BIFlll) 9	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 145.000	 .000	 .000
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100.00
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REFERENCE INFORMATION
SREF 110.0000 SO.FT.
LREF 142.0000 IN.
BREF 142.0000 IN.
XMRP 986.7050 IN.
YMRP .0000 IN.
ZMRP .0000 IN.
SCALE .0088

J

t
V

DATA SET SYMBOL	 CONFIGURATION DESCRIPTION	 ALPHA	 BETA	 PHI
(BIF087)	 MSFC HRWT 034 (SA13F) SRS WITHOU T PROTUBERANCES	 125.000	 .000	 .000
(BIF094)	 MSFC HRWT 034 (SA13F) SRB WITHOL'r PROTUBERANCES 	 135.000	 .000	 .000
(BIFI11) 9	 MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 145.000	 .000	 .000
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(BIF087 ) MSFC HRWT 034 (SAIYF	 SRB WITHOUT PROTUBERANCES 125.000 .000 .000 SREF 110.0000 SO.FT.
(BIF094) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES

9
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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REYNOLDS NUMBER X 10-6
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DATA SET SYMBOL	 CONFIGURATION DESCRIPTION ALPHA BETA PHI REFERENCE INFORMATION
(131F087) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 125.000 .000 .000 SREF 110.0000	 SOFT.
(81F094) MSFC HRWT 034	 SA 3F) SRB WITHOUT PROTUBERANCES

9
135.000 .000 .000 LREF 142.0000	 IN.

(81FIII) MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 145.000 .000 .000 BRIEF :42.0000	 IN.
XMRP 986.7050	 IN.
YMRP 0000	 IN.
ZMRP 0000	 IN.
SCALE .0088
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MSFC HRWT 034 (SA13F) SRB WITW)UT PROTUBERANCES	 (A1F201)

SYMBOL MACH	 PARAMETRIC VALUES REFERENCE INFORMATION
0 .400	 BETA	 .000	 PHI	 .000 SREF 110.0000 SO.FT.
q .500 LREF 142.0000 1N.

Q 600 BREF 142.0000 IN.
xMRP 986.7050 IN.
YMRP .0000 IN.
ZMRP .0000 IN.
SCALE .0088
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MSFC HRWT 034	 (SA13F) SRB WITHOUT PROTUBERANCES	 (A1F201)

.,+M80L	 MACH	 PARAMETRIC VALUES	 REFERENCE	 INFORMATION

O	 .700	 BETA	 .000	 PHI	 .000	 SREF	 110.0000	 SOFT,	 f
.810	 LREF	 142.0000	 IN.

BREF	 142.0000	 1N.
Q	 •910	 XMRP	 986.7050	 IN.

YMRP	 .0000	 IN.
ZMRP	 .0000	 IN.
SCALE	 .0088
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MSFC HRWT 034 (SA13F) SRB WITHIUT PROTUBERANCES (A1F201)

SYMBOL MACH PARAMETRIC VALUES REFERENCE	 INFORMATION

0 .990	 BETA .000	 PHI	 .000 SREF 110.0000 SO.FT.

q 1.170 LREF 142.0000 IN.

Q 1.210
BREF
XMRP

142.0000
986.7050

1N.
IN.

YMRP 0000 IN.
ZMRP .0000 IN.
SCALE .0088
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MSFC HRWT 034	 (SA13F)	 SRB WITHOUT PROTUBERANCES	 (A1F201)

SYMBOL MACH PARAMETRIC VALUES	 REFERENCE INFORMATION

Q 1.420	 BETA .000	 PHI	 .000	 SREF 110.0000 SOFT.

q

Q

2.000

3.500

LREF
BREF
xMRP

142.0000
142.0000
986.7050
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SCALE .0088
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MSFC HRWT 034	 (SA13F) SRB WITHIUT PROTUBERANCES	 C	 1F201)

SYMBOL	 MACH- PARAMETRIC VALUES REFERENCE INFORMATION

Q	 .400 BETA .000	 PHI .000 FT.

q .500 LREF 112.0000 IN.

Q	 .600
BREF
XMRP

142.0000
986 .7050

IN.
iN.

YMRP .0000 IN.
ZMRP .0000 IN.
SCALE .0088
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MSFC HRW 1	 UJ4	 l SA 133) SRB W 1 1 HOU I	 HHO 1	 BERANLES l A l^ lU 1 1

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

Q •910
BREF 142.0000 IN.
XMRP 986.7050 IN.
YMRP .0000 IN.
ZMRP .0000 1N.
SCALE 0088
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MSFC HRW T 034 LS A  13F ) SH8 W 1 I HOU I HHO I UBEHANUES L A 1 F 2U 1 J

SYMBOL	 MACH PARAMETRIC VALUES	 REFERENCE INFORMATION0	 .990	 BETA .000 PHI	 .000	 SREF	 110.0000 SO.FT.

q 	 1.170

Q	 1.210

LREF	 142.0000
BREF	 142.0000
XMRP	 986.7050

IN.
IN.
IN.

YMRP ,0000	 IN.
ZMRP .0000	 IN.
SCALE .00B8
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MSFC HRWT 034	 (SA13F) SRB WITHOUT PROTUBERANCES 	 (A1F201)

SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION
0 1.420	 BFrA .000	 PHI	 .000	 SREF 110.0000 SO.FT.
q 2.000 LREF 142.0000 IN.

3.500
BREF 142.0000 IN.
::MRP 986.7050 IN.
YMRP .0000 IN.
ZMRP .0000 1N.
SCALE .0088

r



MSFC HRWT X34	 (SA13F) SRB WITHOUT PROTUBERANCES (AIF201)

SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION

Q .400	 BETA .000	 PHI	 .000
SREF 4

REF SC.FT.

11
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xMRP

142.0000
986.7050

IN.
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YMRP .0000 IN.
ZMRP .0000 IN.
SCALE .0088
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MSFC HRWT 034	 (SA13F)	 SRB WITHIUT PROTUBERANCES	 (A1F201)

SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION

O ,700	 BETA .000	 PHI	 .000	 SREF 110.0000 SOFT.

q .810 LREF 142.0000 IN.
BREF 142.0000 IN.

Q •910 XMRP 986.7050 IN.
YMRP ,0000 IN.
ZMRP .0000 1N.
SCALE .0088
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MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (A1F201)

SYMBOL MACH PARAM:TRIC VALUES REFERENCE INFORMATION

Q .990	 BETA .000	 PHI	 .000 SREF ;10.0000 SO.FT.
q
0

1.170
1.210

LREF
BREF
xMRP

142.0000
142.0000
986.7050

IN.
IN.
IN.

rMRP .0000 IN.
ZMRP .0000 IN.
SCALE .0088
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MSFC HRWT 034	 (SA13F) SRB WITHOUT PROi'3ERANCES (A1F201)
SrMBOL MACH	 PAR4METRIC VALUES REFERENCE	 !NFCRMATION
Q 1.420	 BETA	 .000	 PHI	 .000 SREF 110.0000 SC.FT.
q 2.000 LREF 142.0000 'N.
Q 3.500 BREF 142.0000 IN.

xMRP 986.7050 IN.
YMRP .0000 IN.
ZMRP .0000 IN.
SCALE .0088
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MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (A1F201)

SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION

0 .400	 BETA .000	 PHI	 .000 SREF 110.0000 SOFT.

q

0
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SREF
XMRP

142.0:00
142.0000
986.7050

IN.
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SCALE .0088
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MSFC HRWT 034	 (SA13F) SRB WITHOUT PRJTUBERANCES (AiF201)

SYMBOL MACH	 PARAMETRIC VALUES REFERENCE	 INFORMATION

O .700	 BETA	 .000	 PHI	 .000 SREF 110.0000 SO.FT.
q

O
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LREF
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SCALE .0088
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MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (A1F201)

SYMBOL MACH	 PARAMETRIC vAtu[S REFERENCE INFORMATION

Q .990	 BETA	 .000	 PHI	 .000 SREF 110.0000 SO.FT.

q 1.170 LREF 142.0000 1N.
Q 1.210 BREF 142.0000 IN.

XMRP 986.7050 IN.
YMRP .0000 IN.
ZMRP .0000 IN.
SCALE .0088
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S(MBOL MACK	 PARAMETRIC VALUES REFERENCE	 INFORMATION
Q i.420	 BETA	 OOL	 PHI	 .000 SREF 110.0000 SO.FT.

2.000 LREF 142.0000 IN.

3.500 BREF 142.0000 1N.
XmRP 986.7050 1N.
VMRP .0000 IN.
ZMRP .0000 IN.
SCALE .0088
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MSFC HRWT 034 (S A 13F) SRB WITYOUT PROTUBERANCES (A1F201)

SYMBOL MACH	 PARAMETRIC VALUES REFERENCE	 INFORMATION

Q .400	 BETA	 .000	 PHI	 .000 SREF	 110.0000	 SO.f T.
q .500 LREF	 142.0000	 IN.

Q 600
BREF	 142.0000	 IN.
XARP	 986.7050	 IN.
vMRP	 .0000	 IN.
ZMRP	 .0000	 IN.
SCALE	 .0088
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MSFC HRWT 034	 (SA13F) SRB WITHIUT PROTUBERANCES	 (AIF201)

SYMBOL	 MACH PARAMETRIC VALUES REFERENCE INFORMATION
0	 .700	 BETA

810

0	 •910

.000	 PHI	 .000
LREF	 142.0000
BREF	 142.0000
xMRP	 986.7050

1N.FT.

IN.
1N.

YMRP	 .0000 IN.
ZMRP	 .0000 IN.
SCALE	 .0088
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MSFC HRWT 024 (SA13F) SRB WITHOUT PROTUBERANCES (A1F201)

SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATIN
Q .990	 BETA .000	 PHI	 .000 SREF 110.0000 SOFT.

0 1.170 LREF 142.0000 IN.

Q 1.210
BREF 142.0000 IN.
XMRP 986.7050 !N.
YMRP .0000 1N.
ZMRP .0000 IN.
SCALE .0088
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MSFC HRWT 034	 (SA13F)	 SRB WITH13UT PROTUBERANCES	 (A1F201)
SYMBOL MACH PARAMETRIC VALUES REFERENCE INFORMATION

0 1.420	 BETA .000	 PHI	 .000 SREF 110.0000 SO.FT.
q 2.000 LREF 142.0000 IN.

3.500 BREF 142.0000 IN.
xMRP 986.7050 IN.
YMRP .0000 IN.
ZMRP .c000 IN.
SCALE .0088
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APPENDIX

TABULATED SOURCE DA A

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 HRWT 034 (SA13F)	 SRB WITHOUT PROTUBERANCES (RIF001) l 29 OCT 75	 1

REFERENCE DATA PARAMETRIC DATA

SREF	 - 110.0000 SO.FT.	 XMRP =	 986.7050	 IN. BETA .000 ALPHA =	 35.000
LREF	 - 142.0000 :N. YMRP =	 .0000	 IN. PHI .000 RN -	 5.300
BEEF	 = 142.0000 :N. ZMRP =	 0000	 IN.
SCALE _ .0088

RUN NO. 62/ 0	 RN/L = 5.29	 GRADI ENT 	 INTERVAL =	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L RN
2.001 0 35.460	 8.69000 6.51300 -.12700	 -.13500 .50600 5.29000

GRADIENT	 .00000 .00000 .00000	 .00000 .00000 .00000

MSFC F.RWT 034 (SA13F)	 SRE, WITHOUT PROTUBERANCES (RIF002)	 ( 29 OCT 75	 1

REFERENCE DATA PARAMETRIC DATA

SREF	 = 110.0000 SO FT.	 XMRP =	 986.7050 1N. BETA .000 ALPHA 35.000
LREF	 = 142.0000 IN. YMRP =	 0000	 IN. PHI	 = .000 RN 5.900
BR^'F 142.0000 1N. ZMRP =	 .0000	 IN.
SCALE = 0089

RUN NO. 147/ 0	 "N/L - 5.89	 GRADIENT	 INTERVAL -	 -5.00/ ".00

MACH ALPHA	 CNM CL-.M CYM	 CYNM XCP/L RN
1.420 35.730	 8.17400 10.52900 -.13600	 .06100 .46200 5.89000

GRADIENT	 .00G00 COOCO .00000	 .00000 .00000 .00000

MSFC HRWT 034 ISA13F1 SRB WITHOUT PROTUBERANCES (RIF003)	 1 29 OCT 75	 1

REFERENCE DATA PARAMETRIC DATA

SP.EF	 - IIC.0000 SO.FT.	 XMRP =	 986.7050	 IN. BETA .000 ALPHA =	 35.000
LREF	 - :42.0000 ; 11. YMRP =	 .0000	 IN. PHI	 = .000 RN 6.300
6°EF	 = !42.0000 :\. ZMRP =	 0000	 !N.
SCALE - OCra

PUN NO. 146/ 0	 RN/L = 6.28	 GRADIENT INTERVAL =	 -5.00/ 5.00

MACH ALPHA	 CNM CLP-M CYM	 CYNM XCP/L RN
1.2!0 35.680	 7.65500 10.31600 -.13200	 C6600 .45700 6.28000

GRADIENT	 .00000 .00000 .00000	 .00000 .00000 .00000



PAGE	 2

(R1F004)	 ( 29 OCT 75 1

PARAMETRIC DATA

.000	 ALPHA	 35.000

.000	 RN	 =	 7.90C

DATE 19 FEB 76	 TABULATED SOURCE DATA. MSFC NEWT 034 (SA13F)

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES

REFERENCE DATA

SF<EF	 = 1!0.0000 SO.FT.	 XMR.P =	 986.7059 IN. BETA
LPEF 142.0000	 IN. YMRP = 0000	 IN. PHI
REF	 - 142.0000	 IN. ZMRP = .0000	 IN.

SCALE _ .0088

RUN NO. 59/	 1 RN/L = 7.85	 GRADIENT	 INTERVAL =	 -5.00/ 5.00

MACH ALPHA CNM CLMM CYM	 CYNM XCP/L
2.OG0 35.690 8.91800 6.73200 -.26400	 -.22100 .50500

GRADIENT .00000 .00000 .00000	 .00000 .00000

RUN NO. 65/ 0 RN/L - 7.85	 GRADIENT	 INTERVAL =	 -5.00/ 5.00

MACH ALPHA CNM r-LMM CYM	 CYNM XCP/L
3.500 35.320 7.93400 3.95200 .34200	 -.14900 .52600

GRADIENT .00000 .000CD .00000	 .00000 .00000

MSFC HRWT 034 (SA13F)	 SRB WITHOUT PROTUBERANCE'S

REFERENCE DATA

SREF	 = II0.000O SO. F T . XMRP =	 986.7050 1N.
LPEF	 = 142.0000	 IN. YMRP = .0000	 IN.
B?EF	 = 142.0000	 1N. ZXRP = .0000	 IN.
SCALE _ .0089

RUN NO. 143/	 1 RN/L = 8.44

MACH ALPHA CNM CLMM
.4G0 35.240 3.99900 5.88800

GRADIEN T .00000 .00000

BETA	 =
PHI	 =

RN
7.85000
.00000

RN
7.85000
.00000

(RIF005)	 1 29 OCT 75 )

PARAMETRIC DATA

.000	 ALPHA =	 35.000

.000	 RN	 =	 8.400

GRADIENT INTERVAL = -5.00/ 5.00

CYM	 CYpd1	 XCP/L	 RN
-.19900	 -.66000	 .44200	 8.44000
.00000	 .00000	 .00000	 .00000

`o

^o

AL



DATE	 19 FEB 76 TABULATED SOURCE DATA.	 MSFC HRWT 034 (SA13F) PAGE 3

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (RIF006)	 ( 29 OCT 75	 )

REFERENCE '4TA - PARAMETRIC DATA

SPEF	 - 110.0000 S0. XMF'? -	 986.7050	 IN. BETA	 = .000 ALPHA = 35.000
LPEF	 = 142.0000 IN. YMRP =	 .0000	 IN. PHI	 = .000 RN = 8.650
BREF 142.0000 IN. ZMRP =	 .0000	 IN.
SCALE .0089

RUN NO. 145/ 0	 RN/L - 8.61	 GRADIENT	 INTERVAL =	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L RN
.910 35.790	 5.50900 10.55100 -.20003	 .09600 .41000 8.61000

GRADIENT	 .00000 .00000 .00000	 .00000 .00000 .00000

MSFC HRWT 034 (SA13F)	 SRB WITHOUT PROTUBERANCES (Rir007)	 t 29 OCT 75	 )

REFERENCE DATA PARAMETRIC DATA

SREF	 = 110.0000 SQ.FT.	 XMRP =	 986.7050	 I.N. BETA	 = .000 ALPHA = 35.000
LREF	 = 142.0000 IN. YMRP =	 .0000	 IN. PHI	 = .000 RN 10.200
BREF	 = 142.0000 1N. ZMRP =	 .0000	 IN.
SCALE _ .0088

RUN NO. 144/ 0	 RN/L = 10.17	 GRADIENT	 INTERVAL -	 -5.00/ 5.00

MACH ALPHA	 ChM CLMM CYM	 CYNM XCP/L RN
.603 35.500	 4.29100 6.69900 .03500	 .01500 .50000 10.17000

GRADIENT	 .00000 .00000 .00000	 .00060 .00000 .00000

MSFC HRWT 034 (SA13F) SPB WITHOUT PROTUBERANCES (RIF008)	 t 29 OCT 75	 )

REFERENCE DATA PARAMETRIC DATA

SPEF	 = 110.0000 SO. FT.	 XMRP =	 98S.7050	 I.N. BETA	 = .000 ALPHA = 45.000
LPEF :42.0090 IN. YMRP =	 6000	 IN. PHI	 = .000 RN = 2.000
SPEF	 - 142.0000 IN. ZMRP =	 .0000	 IN.
SCALE = 0068

RUN NO. 73/ 0	 RN-L = 1.95	 GRADIENT	 INTERVAL	 -	 -5.00/ 5.00

MACH ALPHA	 CNM CLMJi CYM	 CYNM XCP:L RN
.400 45.090	 6.07300 9.28100 .25400	 -.05800 .44300 1.95000

GRADIENT .00000 .00000 .00000	 .00000 .00000 .00000

I .-



RAGE	 4

(RIF009)	 29 OCT 75 )

PARAMETRIC DATA

.000	 ALPHA	 45.000

.000	 RU	 -	 2.600

DATE 19 FEB 76	 TABULATED SOURCE DATA. MSFC HRWT 034 (SA13F)

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES

REFERENCE DATA

SFEF	 = ;10.0000 SO.FT.	 XMRP =	 986 7050 IN. BETA	 =
LREF	 - 142.0000 IN. YMRP =	 .0000	 IN. PHI	 =
BPEF	 = 142.0000 IN. ZMRP =	 OCCO	 IN.
SCALE _ .0008

RUN NO. 74/ 0	 RN/L = 2.58	 GRADIENT	 INTERVAL -	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP /L
.600 45.180	 7.14300 9.88100 -2.19400	 -5119900 .45400

GRADIENT	 .00000 .00000 .00000	 .00000 .00000

MSFC HRWT 034 (SA13F)	 SRB WITHOUT PROTUBERANCES

REFERENCE DATA

S	 :. 11C.0000 SO FT.	 XMRP =	 986.7050	 IN. BETA	 =
LRE- :42.0000 IN. YMRP =	 .0000	 IN. PHI	 =
BREF	 = 142.0000 IN. ZMRP -	 .0000	 IN.
SCALE _ .0088

RUN NO. 75/	 0	 RN/-' 	 = 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)	 SR9 W:THCUT PROTUBERANCES

REFERENCE DATA

SPEF	 =• !&0.0000 SO.FT.	 XMRR =	 986.7050 IN.
LF_F	 = ;42.0000	 IN. YMRP = 0000	 IN.
6REF	 = I42.0000	 IN. Z"IRP = COCO	 IN.
SCALE = CCS8

RUN NO. 54/ 0 FN/L = 3.97

MACH ALPHA CNM CLMM
3.500 45.2I0 11.49200 4.8300

GRADIENT .00000 .00000

BETA	 =
PHI	 =

RN
2.58000
.00000

(RIF010)	 l 29 OCT 75 )

PARAMETRIC DATA

.000	 ALPHA =	 45.000

.000	 RN	 3.000

RN
3.03000
.00000

(RIF011)	 ( 29 OCT 75 )

PARAMETRIC DATA

.000	 ALPHA =	 45.000

.000	 RN	 =	 4.000

GRADIENT INTERVAL - -5.00/ 5.00

CYM	 CYNM	 XCP /L 	 RN
0	 .15400	 -.52400	 .53200	 3.97000

.00000	 .00000	 .00000	 .00000



DATE 19 FEB 76 TABULATED SOURCE DATA,	 MSFC HRWT 034	 (SA13F) PAGE	 5

MSFC HRWT 034 (SA13F)	 SRB WITHOUT PROTUBERANCES (RIF012)	 ( 29 OCT 75	 )

REFERENCE DATA PARAMETRIC DATA

SRE=	 = 110.0000 SO.FT. XMRP =	 986.705C	 IN. BETA .000 ALPHA =	 45.000
LREF	 = 142.0000 IN. YMRP =	 .0000	 1N. PHI .000 RN =	 5.200
BREF	 = 142.0000 IN. ZMRP =	 .0000	 IN.
SCALE = OCBB

RUN NO. 78/ 0	 RN/L - 5.18	 GRADIENT	 INTERVAL =	 -5.001 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 (RIF013)	 l 29 OCT 75	 )

^-cFEPE%_-- DATA PARAMETRIC DATA

SPEF	 = 110.0000 SO FT.	 XMRP =	 986.7050	 1N. BETA	 = .000 ALPHA =	 45.000
LREF	 = 142.0000 1N. YMRP =	 .0000	 IN. PHI	 = .000 RN 5.300
BPEF	 = 142.0000 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 45.570	 12.44100 7.60600 -.11600	 -.08700 .51700 5.2%000

GRADIENT	 OCGCO .00000 .00000	 .00000 .00000 .00000
7

►̂ MSFC HRWT 034 (SA13F) SRB WITHOUT PROIUBERANCES (RIFO14)	 t 29 OCT 75	 )
C)

REFERENCE DATA PARAMETRIC DATA

SPEF	 = IIC.000O SO.FT.	 XMRP =	 986.7050	 IN. BETA	 = .000 ALPHA =	 45.000
LREF	 = 142.0000 IN. YMRP =	 .0000	 IN. PHI	 = .000 RN =	 6.400

> t-y 8QEF	 = 142.0000 IN. ZMRP =	 .0000	 ly.
SCALE = CC89

^. ► RUN NO. 76/ 0	 RN/L = 6.37	 GPACIENT	 INTERVAL =	 -5.00/	 5.00

b MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L RN
O 1.200 45.960	 12.06400 14.29700 -.18800	 -.!-NCO .47000 6.37000

GRADIENT	 .00000 .00000 .000OO	 .00000 .00000 .00000

C^

0



- A T E '.9 FEB 76 TABULATED SOURCE DATA,	 MSFC HRWT 034	 (SAI 3F) PAGE	 6

MSFC HRWT 034 (SA;3F)	 SRB WITHOUT PROTUPERANCES (RIFO15)	 1 29 OCT 75

REFERENCE DATA PARAMETRIC DATA

SREF =	 110.0000 SO.FT.	 XMRP =	 986.7050 IN. BETA	 = .000 ALPHA =	 45.000
LP_F -	 142.0000 IN. YMPP =	 .0000	 IN. PHI	 = .000 RN =	 6.900
BREF -	 142.0000 IN. ZMRP =	 0000	 IN.
SALE _	 .0088

RUN NO. 79/ 0	 RN/L = 6.90	 GRADIENT INTERVAL -	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L RN
.590 45.520	 7.51100 11.22500 -1.92300	 -4.43800 .44500 6 -:Ou O

GRADIENT	 .00000 .00000 .00000	 .00000 .00000 .00000

MSFC HR14T 034 (SA13F)	 SRB WITHOUT PRO T !JRERANCES (RIF016)	 l 29 OCT 75	 1

REFERENCE CATA PARAMETRIC DATA

SREF =	 110.0000 SO FT.	 XMRP =	 ^j% .7050	 IN. BETA .000 ALPHA =	 45.000
LP.EF =	 142.0000 IN. YMP.P =	 .0000	 IN. PHI .000 RN 7.600
SREF -	 142.0000 IN. ZMRP =	 .0000	 IN.
SCALE =	 .0088

RUN NO. 58/ 0	 RN/L = 7.62	 GRADIENT	 INTERVAL =	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L RN
2.000 45.850	 12.74700 7.80600 -.11100	 -.12100 .51700 7.62000

GRADIENT	 .00000 .00000 .00000	 .00000 .00000 .00000

MSFC HRWT 034 (SA13F) SRS WITHOUT PROTUBERANCES (RIF017)	 l 29 OCT 75	 1

REFERENCE DATA PARAMETRIC DATA

S?EF :IC.000O S .FT.	 XMRP =	 986.7050	 IN. BETA	 = .000 ALPHA =	 45.000
LREF 142.0000 IN. YMP.P =	 .0000	 IN. PHI	 = .000 RN 7.750
BPE' _	 '42.0000 IN. ZMRP =	 .0000	 IN.
SCALE =	 .0088

RUN NO. 65/ 0	 RN/L = 7.76	 GRADIENT	 INTERVAL =	 -5.00/ 5.00

MACH ALPHA	 CN'M CLMM CYM	 CYNM XCP/L RN
3.500 45.410	 11.40400 4.90400 .18600	 -.27000 .53200 7.76000

GRADIENT	 00000 .00000 .00000	 .00000 .00000 .00000



-ID
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DATE 19 FEB 76 TABULATED SOURCE DATA,	 MSFC HRWT 034 (SA13F) PAGE	 7

MSFC HRWT 034 (SA13F) SRS WITHOUT PROTUBERANCES (RIF018)	 1 29 OCT 75	 1

REFERENCE DATA PARAMETRIC DATA

SREF	 = 110.0000 50.17 T.	 XMRP =	 936.7050	 IN. BETA .000 ALPHA -	 45.000
LPE F	 - 142.0000 IN. YMRP -	 0000	 1N. PHI	 = .000 RN 8.000

BREF	 = 142.0000 IN. ZMRP =	 .0000	 IN.
SCALE _ .0088

RUN NO. 80/ 0	 RN/L - 8.04	 GRADIENT	 INTERVAL =	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L RN

.920 46.410	 9.89200 18.86400 .13900	 .52500 .41100 8.04000
GRADIENT	 .00000 .00000 .00000	 .00000 .00000 .00000

MSFC HRWT 034 (SA13F)	 SRB WITHOUT PROTUBERANCES (R1F019)	 1 29 OCT 75	 )

REFERENCE DATA PARAMETRIC DATA

SREF	 = 110.0000 SO. FT.	 XMRP =	 986.7050	 IN. BETA	 = .000 ALPHA -	 45.000

LREF	 = 142.0000 IN. YMRP =	 .0000	 IN. PHI	 = .000 RN =	 8.200
BP.EF	 = 142.0000 1N. ZMRP =	 .0000	 IN.
SCALE	 -. .0098

RIJN NO. 138/	 0	 RNIL	 = 8.20	 GRADIENT INTERVAL	 =	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L RN
.400 45.370	 5.85800 8.95600 -1.11800	 -1.71300 .44200 8.20000

GRADIENT	 .00030 .00000 .00000	 .00000 .00000 .00000

MSFC HR:4T 034 (SA13F)	 SP.B WITHOUT PROTUBERANCES (RIF020)	 ( 29 OCT 75	 )

REFERENCE DATA PARAMETRIC DATA

SREF	 = 110.0000 SO FT.	 XMRP =	 986.7050	 IN. BETA	 = .000 ALPHA =	 45.000
LREF	 = 142.0000 IN. YMRP =	 .0000	 IN. PHI	 = .000 RN =	 8.400
BPEF	 = 142.000C ;N. ZMRP -	 .0000	 IN.
SCALE = Coss

RUN NO. 8i/	 0	 RN/L	 - 8.42	 GRADIENT INTERVAL	 =	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP /L RN
.990 46.550	 10.40200 19.36400 -.36500	 -.17400 .41500 8.42000

GRADIENT	 .00000 .00000 .130000	 .00000 .00000 .00000

OJ,^J OIjUC

k

4C^^P ^l

9



PAGE	 8

tRIF021)	 l 29 OCT 75 ►

PARAMETRIC DATA

BETA	 =	 .000	 ALPHA =	 45.000
PHI	 =	 .000	 RN	 9.500

DATE 19 FEB 76	 TABULATED SOURCE DATA. MSFC HRWT 034 (SA13F)

MSFC HRWT (34 (SA13F) SR9 WITHOUT PROTUBERANCES

REFERENCE DATA

S^.F =	 I!C.0000 SO.FT.	 XMRP =	 986.7C5C IN
L?cF	 142.0003 IN.	 YMRP =	 0000 IN.
.F =	 i42.CCCO N.	 ZMRP =	 .0000 IN.

SALE _	 .0L89

RUN NO. 1391	 0 RN/L 9.49	 GRADIENT	 INTERVAL =	 -5.00/	 5.00

MACH ALPHA CNM CLMM CYM	 CYNM XCP/L RN
.500 45.570 6.3C9C0 9.84700 -1.05100	 -1.68400 .43900 9.49000

GRADIENT .00000 .00000 .00000	 .00000 .00000 .00000

MSFC HRWT 034 1SA13F1	 SR8 WITHOUT PROTUBERANCES (RIF022)	 l 29 OCT 75	 1

REFERENCE DATA PARAMETRIC DATA

SREF	 = i10.0000 SO.FT.	 XMRP =	 986.7050 IN. BETA	 = .000 ALPHA =	 45.000
LREF	 = 142.0000	 IN. YMRP = .0000	 IN. PHI	 = .000 RN =	 11.000
BREF	 = 142.0000 .1N. ZMRP = .0000	 IN.
SCALE = OC88

RUN NO. 140/	 0 RN/L = 10.97	 GRADIENT	 INTERVAL =	 -5.00/ 5.00

MACH ALPHA CNM CL1M CYM	 CYNM XCP/L RN
.600 45.840 7.45100 11.25600 -1.29900	 -3.90400 .44300 10.97000

GRADIENT .00000 .00000 .00000	 .00000 .00000 .00000

MSFC HF:WT 034 ► SA13FI	 SPB WITHOUT PROTUBERANCES (R1F023)	 ( 29 OCT 75	 1

REFERENCE DATA PARAMETRIC DATA

SREF	 - 110.00 00 SO.FT.	 XMRP =	 905.7050 IN. BETA .000 ALPHA =	 45.000
LREF	 - 142.0000	 1,14. YM?P = .00'70	 IN. PHI	 = .000 RN 11.200
BREF	 - 142.3C00	 1N. ZMpP = .0000	 IN.
SCALE = .0088

RUN NO. 1 4 1/	 1 RN/L = 11.16	 GRADIENT	 INTERVAL =	 -5.00/ 5.00

CH A'-PHA CNM CLMM CYM	 CYNM XCP/L RN
7C0 46.320 7.75200 14.65300 .08500	 .18400 .41200 11.16000

GRADIENT .09000 .00000 .00000	 .00000 .00000 .00000
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TABULATED SOURCE DATA, MSFC HRWT 034 (SA13F)	 PAGE	 9

MSFC HRWT 034 (SA13F) SRP WITHOUT PROTUBERANCES 	 (RIF024)	 1 29 OCT 75 )

REFERENCE DATA PARAMETRIC DATA

SREF	 = 110.0000 SO. FT. XMRP -	 986.7050 IN. BETA .000 ALPHA 45.000
LR:F	 = 142.0000 IN. YMRP - .0000	 IN. PHI .000 RN	 = 12.200
7REF	 = 142.0000 IN. ZMRP = .0000	 1N.
SCALE = .008B

RUN NO. 142/	 1 RN/L - 12.22	 GRADIENT	 INTERVAL =	 -5.00/ 5.00

MACH ALPHA CNM CLMM CYM	 CYNM XCP/L RN
.810 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)	 129 OCT 75	 )

REFERENCE DATA PARAMETRIC DATA

SREF	 = 110.0000 SO FT. XMRP =	 986.7050 IN. BETA .000 ALPHA	 = 55.000
LP.EF	 = 142.0000 IN. YM.R0 = .0000	 IN. PHI	 = .000 RN 5.300
EP.EF	 = 1:2.0000 IN. ZMRP = .0000	 IN.
S^aLE - .0088

RUN NO. 63/ 0 P1/L	 = 5.28	 GRADIENT	 INTERVAL -	 -5.00/ 5.00

MACH ALPHA CNM CLMM CY`7	 CYNM XCP/L RN
2.000 55.710 15.76400 9.45100 -.40100	 -.22300 .51800 5.28000

GRADIENT .00000 .00000 .00000	 .00000 .00000 .00000

MSFC HRWT 034 (SA13F)	 SR8 WITHOUT PROTUBERANCES IR1F026)	 (	 29 OCT 75	 )

REFERENCE DATA PARAMETRIC DATA

SREF	 = 110.0000 SO.FT.	 XMRP =	 986.7050 IN. BETA	 = .000 ALPHA	 = 55.000
LREr 142.0000 IN. YMRP = .0000	 IN. PHI .000 RN 6.200
9?EF	 = :42.000C !N. ZP*RP = .0000	 IN.
S--ALE	 = OC69

RUN No. 71!	 0 RN!L = 6.23	 GRADIENT	 INTERVAL =	 -5.00/ 5.00

MACH ALPHA CNM CL-M CY!i	 CYNM XCP/L RN
1.230 56.220 15.26900 17.91500 -.12600	 .11800 .47100 6.23000

GRADIENT .0:000 .00000 .00000	 .00000 .00000 .00000



DATE	 19 FE8 76 TABULATED SOURCE DATA,	 MSFC HRWT 034 (SA13F) PAGE	 10

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (RIF027)	 1 29 OCT 75	 )

REFERENCE DATA PARAMETRIC DATA

SREF	 = I10.0000 SO.FT.	 XMRP =	 986.7050	 IN. BETA .000 ALPHA -	 55.000
LPEF	 = 142.0000 IN. YMRP =	 .0000	 IN. PHI	 = .000 RN =	 7.700
EREF	 = 142.0000 IN. ZMRP =	 .0000	 IN.
SCALE  _ .0088

RUN NO. 60/ 0	 RN/L = 7.70	 GRADIENT	 INTERVAL =	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM	 CYM	 CYNM XCP/L RN
2.000 56.050	 15.92200 9.69700	 -.19600	 -.17400 .51700 7.70000

GRADIENT	 .00000 .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 RN
3.500 55.570	 14.36200 7.02100	 .29700	 -.04900 .52700 7.6000

F.
GRADIENT	 .00000 .00000	 .00000	 .00000 .00000 .00000

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 1RIF0281	 1 29 OCT 75	 )

DEFERENCE DATA PARAMETRIC DATA

SREF	 = ;10.0000 SQ-.FT.	 XMRP =	 985.7050	 IN. BETA .000 ALPHA =	 55.000
LP=F	 = 142.0000 IN. YMRP =	 .0000	 IN. PHI .000 RN 7.850
B?.F	 = 142.0000 !N. ZMP.P =	 .0000	 IN.
5 A^^ _ .0068

RUN NC. 68/ 0	 RN/L = 7.85	 GRADIENT INTERVAL =	 -5.00/ 5.90

MACH ALPHA	 CNM CLMM	 CYM	 CYNM XCP/L RN
.400 55.510	 8.28500 12.02200	 -1.41100	 -6.01500 .44900 7.85000

GRADIENT	 000 0 .00000	 .00000	 .00000 .00000 .00000

l!
_.



DATE	 19 FEB 76 TABULATED SOURCE DATA.	 MSFC HRWT 034 (SA13F) PAGE	 11

MSFC HRWT 034 (SA13F)	 SRB WITHOUT PROTUBERANCES (R1F029)	 ( 29 OCT 75	 1

REFERENCE DATA PARAMETRIC DATA

SREF	 - 110.0000 SC(.FT.	 XMRP -	 9E6.7050 IN. BETA	 = .000 ALPHA -	 55.000
LREF	 - 142.0000 1N. YMRP =	 .0000	 IN. PHI	 = .000 RN =	 8.65C

SREF	 = 142.0000 IN. ZMPP =	 .3000	 IN.
SCALE _ .0088

RUN NO. 70/	 1	 RN/L	 = 8.65	 GRADIENT	 INTERVAL -	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM 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 (S.i13F)	 SRB WITHOUT PROTUBERANCES (RIF030)	 ( 29 OCT 75	 1

REFERENCE DATA PARAMETRIC DATA

SREF	 - 110.0000 SO.FT.	 XMRP =	 996.7050	 IN. BETA	 = .000 ALPHA -	 55.000
LP.EF	 = 142.0000 IN. YMRP =	 .0000	 IN. PHI	 = .000 RN 10.400
SREF	 = 142.0000 1N. ZMRP =	 .0000	 IN.
SCALE _ .0088

►̂ RUN NO. 69/ 2	 RN/L = 10.38	 GRADIENT	 INTERVAL =	 -5.00/ 5.00

MACH ALPHA	 CNM CLM`t CYM	 CYNM XC?/L R.N

O .600 55.140	 9.03100 15.42800 -.40900	 .67300 .42700 10.38000
GRADIENT	 .00000 .00000 .00000	 .00000 .00000 .00000a^

ttn̂̂
'^ W

MSFC HRWT 034 (SA13F) S% a1THOUT PROTUBERANCES (RIF03I)	 ( 29 OCT 75	 )

REFERENCE DATA PARAMETRIC DATA

SPEF	 = 110.3000 SO.FT.	 XY.RP 986.7050	 IN. BETA	 = .000 ALPHA =	 80.000
LREF	 = 142.00011 ;N. YMRP 0000	 IN. PHI	 = 000 RN =	 5.450
GOEF	 = 142.0000 ;N. ZMRP =	 .0000	 IN.
SCALE = DC&8

RIJN NO. 37 / 	 0	 RN'L	 - 5 . 44	 GRADIENT	 INTERVAL -	 -5.00/ 5.00

MACH A'-PHA	 CNM Cl-MM CYM	 CYNM XCP/L PN

2.000 80.740	 20.19800 8 99900 .15800	 -.03800 .53000 5.44000
GRADIENT	 .02090 .00000 .00000	 COCCO .00000 .00000



DATE	 19 FEB 76 TABULATED SOURCE DATA.	 MSFC HRWT 034	 (SA13F) PAGE	 12

MSFC HRWT 034 (SA13F) SRB WITHOUT PPOTUBERAt4CES (R1F032)	 ( 29 OCT 75	 )

REFERENCE DATA PARAMETRIC DATA

SPEF	 = 110.0000 SQ.FT.	 XMRP =	 996.7050	 :N. BETA .000 ALPHA =	 80.000
LPEF	 = 142.0000 IN. YMRP -	 .0000	 IN. PHI .000 RN =	 5.900
BREF	 = 142.0000 IN. ZMPP =	 .0000	 IN.
SCALE = .0088

RUN NO. 26/ 0	 RN/L - 5.94	 GRADIENT	 INTERVAL =	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L RN
!.200 80.910	 21.29700 11.30900 -.85500	 -.02200 .52300 5.94000

GRADIENT	 .00000 .00000 .00000	 .00000 .00000 .00000

MSFC HRWT 034 (SA13F)	 SRB WITHOUT PROTUBERANCES (RIF033)	 c 29 OCT 75	 1

REFEPENCE DATA PARAMETRIC DATA

SREF	 = 110.0000 SO.FT.	 XMRP =	 986.7050	 IN. BETA .000 ALPHA =	 80.000
LP.EF	 = 142.0000 IN. YMRP =	 0000	 IN. PHI .000 RN =	 7.400
BREF	 = 142.0000 IN. ZMRP =	 .0000	 IN.
SCALE = .0029

RUN N0. 47/ 0	 RNIL - 7.42	 GRADIENT INTERVAL -	 -5.00/ 5.00

MACH ALPHA	 CNM CL". CYM	 CYNM XCP/L RN
3.500 80.730	 18.91000 8.92700 .32900	 .02100 .52800 7.42000

GRADIENT	 .9000C .00000 .00000	 .00000 .00000 .00000

MSFC 1?RWT 034 (SA13F)	 SIB WITHOUT PROTUBERANCES (RIF034)	 l 29 OCT 75	 )

REFERENCE DATA PARAMETRIC DATA

_F 11^,.0000 SO.FT.	 X'".RP =	 985.7050	 IN. BETA .000 ALPHA =	 80.000
-;-F 142.0000 IN. YMQP -	 .0000	 1N. PHI	 = .000 RN 8.100

o?EF	 = 142.0000 IN. ZMRP .0000	 1N.
SCALE - OCE8

RUN NO. 25/ 0	 RN/L	 = 8.11	 GRADIENT INTERVAL	 =	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L RN
.910 81.020	 15.37200 11.51000 -.23200	 -.18500 .50600 8.11000

GRADIENT	 .00000 .00000 .00000	 .00000 .00000 .00000

qI	 -

1
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DATE	 19 FEB 76 TABULATED SOURCE DATA.	 MSFC HRWT 034 (SA13F) PAGE	 13

MSFC HRWT 034 (SA13F) SR8 WITHOUT PROTUBERANCES (RIF035)	 t 29 OCT 75	 1

REFERENCE DATA PARAMETRIC DATA

SREF	 - 110.0000 SO FT.	 XMRP =	 966.7050	 N. BETA	 • .000	 ALPHA	 =	 80.000
LPEF	 • 142.0000	 IN. YMRP =	 .0000	 IN. PHI	 • .000	 RN	 10.200
BREF	 - 142.0000	 IN. ZMRP =	 .0000	 IN.
SCALE - OLB9

RUN NO. 221 0	 RN/L - 10.20	 GRADIENT INTERVAL =	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L RN
.490 80.490	 8.82900 9.19300 .39900	 1.72000 .48100 10.20000

GRADIENT	 .00000 .00000 .00000	 .00000 .00000 .00000

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES

REFERENCE DATA

SREF	 - 110.0000 SO. FT.	 XMRP =	 985.7050 IN.
LRE F	 = 142.0000 IN.	 YMRP = .0000	 IN.
BREF	 - 142.0000 IN.	 ZMRP = .0000	 IN.
SCALE _ .0088

RUN NO. 23/ 0 RN/L = 11.62

MACH ALPHA CNM CLMM
.490 80.730 9.45900 9.91700

GRAD?ENT 00000 .00000

MSFC HRWT 034 (SA13F' SP8 WITHOUT PP.OTUBEP.ANCES

REFERENCE DATA

SREF	 • I10.n000 SO.FT.	 XMRP 986.7C50	 IN.
LPEF	 = 142.0000	 IN. YMRP = .0000	 IN.
90EF	 - 142.0000	 !N. ZMRP = .0000	 IN.
SCALE _ .0068

RUN NO. 24/	 1 P.N/L	 = 13.50

MACH ALPHA CNM CLMM
.610 81.040 11.90800 10.34800

GPAD!ENT .00009 .00900

	

(RIF0361	 f 29 OCT 75 1

PARAMETRIC DATA

BETA	 =	 .000	 ALPHA	 80.000
PHI	 .000	 RN	 11.600

GRADIENT INTERVAL = -5.00/ 5.00

CYM	 CYNM	 XCP /L
.84900	 .58200	 .48100
.00000	 .00000	 .00000

BETA
PHI	 =

RN
11.62000

.00000

(RIF037)	 f 29 OCT 75 1

PARAMETRIC DATA

.000	 ALPHA	 80.000

.000	 RN	 =	 13.50C

GRADIENT INTERVAL = -5.00/ 5.00

CYM	 CYW	 XCPM-	 RN
-.20700	 -.28500	 .49600	 13.50000
.00000	 .00000	 .00000	 .00000



DATE 19 FEB 76	 TABULATED SOURCE DATA. MSFC HRWT 034 ISA13F1

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES

REFERENCE DATA

SREF	 - 110.0000 SO.FT.	 XMRP =	 986.7050 1N. BETA
LREF	 . 142.0000 IN. YMRP = .0000	 IN. PHI
BREF	 - 142.0000 IN. ZMRP = .0000	 IN.
SCALE _ .0088

RUN NO. 83/ 2 RN/L = .73	 GRADIENT	 INTERVAL =	 -5.00/ 5.00

MACH ALPHA CNM CLMM CYM	 CYNM XCP/L
.390 90.020 8.04800 3.67000 -5.49000	 -.52800 .52900

GRADIENT .00000 .00000 .00000	 .00000 .00000

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES

REFERENCE DATA

SREF	 = 110.0000 SO.FT.	 XMRP =	 986.7050 IN. BETA
LREF	 = 142.0000 IN. YMRP = 0000	 IN. PHI
BREF	 = 1+2.0000 IN. ZMRP = .0000	 IN.
SCALE _ .0068

RUN NO. 84/	 1 RN/L .86	 GRADIENT	 INTERVAL	 =	 -5.00/ 5.00

MACH ALPHA CNM CLMM CYM	 CYNM XCP/L
.510 90.030 11.03200 4.39300 -2.77300	 .64800 .53400

GRADIENT ocooc .00000 .00000	 .00000 .00000

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES

REFERENCE DATA

SPEF	 = 110.0000 SO FT.	 X`!RP -	 586.7C50 IN. BETA
LP.EF	 = :42.0203 :N. YMRP = .0000	 IN. PHI
BREF	 = 142.0000 1N. ZMRP - .0000	 IN.
SCALE = oc88

RUN NO. 85/	 1 RN/L - 1.10	 GRADIENT	 INTERVAL	 =	 -5.00/ 5.00

MACH A', PH. C:I'M CLMM CYM	 CYNM XCf'/L

.620 90.390 17.2:200 9.44800 -2.2:800	 .05900 .52200
GRADIENT .0c000 .00000 .00000	 .00000 .00000

RUN NO. 87/	 0 RN.'_	 = 1.09	 GRADIENT	 INTERVAL _	 -5.00/ 5.00

MACH ALPHA CNM CLMM CYM	 CYNM XCP/L
.790 30.080 15.86100 6.06500 -.75400	 .81200 .53500

GRADIENT occCo .09coc .00000	 .00000 .00000

iPAGE	 14

(RIF038)	 t 29 OCT 75 )

PARAMETRIC DATA

.000	 ALPHA =	 90.000

.000	 RN	 -	 .75C

RN
.73000
.00000

(RIF0391	 ( 29 OCT 75 )

PARAMETRIC DATA

.000	 ALPHA =	 90.000

.000	 RN	 =	 .850

RN
.86000
.00000

(R1F040)	 1 29 OCT 75 1

PARAMETRIC DATA

.000	 ALPHA =	 90.000

.000	 RN	 =	 1.100

RN
1.10000
.00000

RN
1.09000
.000OC

G

^rr3^

A_



(R1F041)	 1 29 OCT 75 )

PARAMETRIC DATA

BETA	 =	 .000	 ALPHA =	 90.000
PHI	 .000	 RN	 1.12C

DATE 19 FEB 76	 TABULATED SOURCE DATA. MSFC HRWT 034 (SA13F)

MSFC HRWT 034 (SA13F) SRS WITHOUT PROTUBERANCES

REFERENCE DATA

SREF	 = :10.0000 CA.FT.	 XMRp 	=	 966.7050	 IN.
LREF	 = 142.0000	 IN.	 YMRP	 =	 .0000	 IN.
G?EF	 = :42.0000	 IN.	 ZMn^P	 =	 .0000	 IN.
SCALE = .0088

RUN NO.	 1291	 0 RN/L = 1.14	 GRADIENT	 INTERVAL -	 -5.00/	 5.00

MACH ALPHA CNM CLMM CYM	 CYNM XCP/L RN
. 1-10 90.020 7.93500 1.96800 -5.55000	 -.49800 .54600 1.14000

GRADIENT .00000 .00000 .00000	 .00000 .00000 .0000'

RUN NO.	 1281	 0 RN/L = 1.12	 GRADIENT	 INTERVAL	 =	 -5.00/ 5.00

MACH ALPHA CUM CLMM CYM	 CYNM XCP/L RN
.590 90.090 16.82100 9.90300 1.54200	 1.02000 .51900 1.12000

GRADIENT .00000 .00000 .00000	 .00000 .00000 .00000

MSFC HRWT 034 (SA13F)	 SRS WITHOUT PROTUBERANCES (RIF042)	 29 OCT 75

REFERENCE DATA PARAMETRIC DATA

SPEF 110.0000 SO FT.	 XMRP	 =	 986.7050 IN. BETA .000	 ALPHA	 =	 90.000
LPEF	 - 142.0.000 IN.	 YMRP	 = .0000	 IN. PHI	 = .000	 RN	 =	 1.200
°-REF	 = 142.000;, IN.	 ZMRP	 = .0000	 IN.
SCALE _ .0068

RUN NO.	 :32/	 0 RN/L = 1.22	 COADIENT	 INTERVAL =	 -5.00/ 5.00

MACH ALPHA CNH CL MM CYM	 CYAC7 XCP/L RN
.500 90.030 8.93300 2.71500 5.14400	 5.65500 .54200 1.22000

GPADIENT .00000 .00000 .00000	 .00000 .00000 .00000

b

^ O

'b ►sj

C^J



DATE !9 FEB 76	 TABULATED SOURCE DATA. MSFC HRWT 034 (SA13F)

MSFC HRWT 034 (SA13F) SR8 WITHOUT PROTUBERANCES

PEFEPENCE DATA

SREF	 = 110.0000 SO.FT.	 XMRP	 =	 986.7050 IN. BETA
LREF	 = 142.0000 !N.	 YMRP	 = .0000	 IN. PFI
SPEF	 = 142.0000 1N.	 ZMRP	 = .0000	 1N.
SCALE = .0088

RUN NO.	 91/	 0 RN/L = 1.3,7 GRADIENT INTER>AL =	 -5.00/	 5.00

MACH ALPHA CNM CLMM CYM CYNM	 XCP/L
.4CO 90.020 7.96700 1.46400 I.98600 .61500	 .55200

GRADIENT .00000 .00000 .00000 .00000	 .00000

RUN NO.	 207/	 0 RN/L = 1.29 GRADIENT	 INTERVAL =	 -5.00/	 5.00

MACH ALPHA CNM CLMM CYM CYNM	 XCP/L
.710 90.120 17.95700 9.84400 -1.90000 -.39800	 .52200

GRADIENT .00000 .00000 .00000 .00000	 .00000

RUN NO.	 204/	 1 RN/L	 = 1.32 GRADIENT INTERVAL =	 -5.00/	 5.00

MACH ALPHA CNM CLMM CYM CYNM	 XCP /L
.810 90.120 16.54700 9.04500 -1.23000 -1.65000	 .52200

GRADIENT .00000 .00000 .00000 .00000	 .00000

MSFC HRWT 034 (SA13F) SRS WITHOUT PROTUBERANCES

PEFEPENCE DATA

SPEF	 = :!;.000G SO. FT.	 XMRP =	 986.7050 IN. BETA
_RE	 _ ?.0000	 !N. YMPP = OOCO	 IN. PHI
BRET	 = :42.0^G0	 iN. ZM?P = .0000	 IN.
S..Lc C088

PUN NO. !211	 0 RN/L = 1.47 GRADIENT INTERVAL =	 -5.00/	 5.On

MACH ALPHA CNM CLMM CYM CYNM	 XCP/L
.60C 90.090 13.12900 7.61800 3.56200 1.60400	 .51900

GRADIENT .00000 .00000 .00000 .00000	 .00000

RUN NO. 90/	 1 RN/L = !.46 GRADIENT INTERVAL =	 -5.00/	 5.00

MACH All CN*i CLP1M CYM CYNM	 XCP/L
1.230 90.:90 2!.8860C 7.63400 .92000 1.01100	 .53700

GRADIENT .("10L'0 .00000 .00000 .00000	 .00000

PACE	 16

(RIF043)	 ( 29 OCT 75 )

PARAMETRIC DATA

.000	 ALPHA =	 90.000

.000	 RN	 =	 1.350

RN
1.37000
.00000

RN
1.29000
.00000

RN
1.32000
.00000

(RIF044)	 ( 29 OCT 75 )

PARAMETRIC DATA

.000	 ALPHA =	 90.000

.000	 RN	 =	 1.450

RN
1.47000
.00000

RN
1.46000
.00000



r^--,
^V

BETA	 =
PHI	 =

SREF =	 110.0000 SO.FT.	 XMRP =	 986.7050 IN.
LPEF =	 14P.0000 IN.	 YMRP =	 .0000 IN.
9R=F =	 142.0000 IN.	 Z"!PP =	 .0000 IN.
SCALE _	 .00se

RUN NO.	 92/ 0	 RN/L -	 1.58	 GPADIEN: INTERVAL = -5.00/ 5.00

	MACH	 ALPHA	 CNM	 CLMM	 CYM	 CYNM	 XCP/L

	

.500	 90.030	 8.00700	 1.41200	 2.67800	 2.55600	 .55200

	

GRA `ENT	 .00000	 .00000	 .00000	 .00000	 .00000

MSFC HRWT 034 (SA13F) SRS WITHOUT PROTUBERANCES

REFERENCE DATA

RUN NO.	 94/ 0 RN/L = 1.61 GRADIENT INTERVAL =	 -5.00/ 5.00

MACH ALPHA CNM CLMM CYM	 CYNM XCP/L
3:0 90.170 18.33700 0.58400 -1.01800	 46suo .52000

GRADIENT .00000 .00000 .00000	 .00000 .000UO

PUN NO.	 321 0 RN/L = 1.59 GRADIENT	 INTERVAL =	 -5.00/ 5.00

MACH ALPHA CNM CLMM CYM	 CYNM XCP/L
2.loG 90.210 20.59000 7.48000 .02700	 .22800 .53700

GRADIENT .330co .00000 .00000	 .00000 .00000

RN
1.58000
.00000

(RIF046)	 ( 29 OCT 75 !

PARAMETRIC DATA

.000	 ALPHA	 90.000

.000	 RN	 =	 1.600

RN
1.61000
.00000

RN
1.59000
.00000

0

TABULATED SOURCE DATA. MSFC HRWT 034 (SA13F)

MSFC HRWT 03'+ (SA13F) SPB WITHOUT PROTUBERANCES

DATE I9 FEB 76

REFERENCE DATA

SPEF =	 I!O.0000 SO. FT.	 XMRP =	 9?6.7050 IN.
LREF =	 142.0000 IN.	 YMRP -	 .0000 IN.
BREF =	 142.0000 IN.	 ZMRP =	 0000 IN.
SCALE _	 .0038

PAGE	 17

tR1F045)	 t 29 OCT 75 )

PARAMETRIC DATA

BETA	 .000	 ALPHA =	 90.000
PHI	 .000	 RN	 1.550



I

DATE	 19 FEB 76 TABULATED SOURCE DATA,	 MSFC HRWT 034	 (SA13F) PAGE	 18

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (RIFO471	 t 29 OCT 75	 1

REFERENCE DATA PARAMETRIC DATA

SREF	 = 1:0.0000 SO.FT.	 XMRP =	 296.7050	 :N. BETA .000 ALPHA =	 90.000
LREF 142.0000 IN. YMRP =	 .0000	 IN. PHI .000 RN 1.700
SREF	 = 142.0000 IN. ZMRP =	 .0000	 IN.
SCALE  = 0098

RUN NO. 95/ 0	 RN/L = 1.68	 GRADIENT	 INTERVAL =	 -5.00/ 5.00

MACH ALPHA	 f,NM CLMM CYM	 CYNM XCP/L RN+
.810 90.40	 !0.06200 6.98600 -1.41500	 .37600 .53100 1.68000

GP '.DIENT	 .00000 .00000 .00000	 .00000 .00000 .00000

MSFC HRWT 034 (SA13F)	 SP.B WITHOUT PROTUBERANCES (R1F048)	 t 29 OCT 75	 1

REFERENCE DATA PARAMETRIC DATA

SREF	 = 110.0000 SO.FT. XMRP =	 986.7050	 IN. BETA .000 ALPHA =	 90.000
LR=F	 = 142.0000 IN. YMRP =	 .0000	 IN. PHI	 = .000 RN =	 1.960
SREF	 = :42.0000 IN. ZMRP =	 .0000	 (N.
SCALE _ .0028

RUN NO. 93/ 0	 RN/L = 1.85	 GRADIENT	 INTERVAL =	 -5.00/ 5.00

MACH ALPHA	 CNM CL?M CYM	 CYNM XCP/L RN
.600 9C.i!O	 12.54600 6.5040C -2.045CO	 -.62900 .52400 1.85000

GRAD;ENT .00000 .00000 .00000	 .00000 .00000 .00000

MSFC HRWT 034 (SA13F t SR5 WITHOUT PROTUBERANCES (RIF049)	 t 29 OCT 75

REFERENCE DATA PARAMETRIC DATA

SREF	 - :10.0000 SO FT. XMRP =	 996.7050	 IN. BETA .000 ALPHA =	 90.000
LREF 142.0000 IN. YMRP =	 .0000	 IN. PHI	 = .000 RN =	 2.000
9PEF	 = 142.GO'C IN. Z.N.aP =	 COCO	 IN.
SCALE = 0c^-e

RUN NO. 130/	 0	 RN%L - 2.00	 GRADIENT	 INTERVAL =	 -5.00/	 5.00

^ q ALPHA	 ChM CLMM CYM	 CYNM XCP/L R"!
•30 90.040	 7.68290 2.59300 -4.36000	 -1.54400 .53900 2.00000

GRADIENT	 .130000 .00000 .00000	 .00000 .00000 .00000

l



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

MSFC HRWT 034 (SA13F)	 SRB WITHOUT PROTUBERANCES (RIF050)	 t 29 OCT 75	 1

REFERENCE DATA PARAMETRIC DATA

SREF	 = 110.0000 SO. FT.	 XMRP =	 986.7050	 IN. BETA	 = .000 ALPHA -	 90.000
LREF	 = 142.0000 1N. YMRP =	 .000C	 IN. PHI .000 RN 2.100
BREF	 = 142.0000 IN. ZMRP =	 .0000	 IN.
SCALE = .0088

RUN NO. 127/ 0	 RN/L = 2.09	 GRADIENT	 INTERVAL	 =	 -5.00/ 5.00

MACH ALPHA	 CNM CLW, 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 tRlF051)	 t 29 OCT 75	 1

REFERENCE DATA PARAMETRIC DATA

SREF	 = 110.0000 SO.F T .	 XMRP =	 986.7050	 IN. BETA	 = .000 ALPHA =	 90.000
LP.EF	 = 142.0000 1N. YMRP =	 .0000	 :N. PHI	 = 000 R4 =	 2.300
BPEF	 = 142.0000 IN. ZMRP =	 .0000	 IN.
SCALE = .0088

RUN NO. 122%	 0	 RN/!-	 = 2.30	 GRADIENT	 INTERVAL -	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L RN
.700 90.230	 17.25500 10.03900 3.94700	 2.81300 .51900 2.30000

GRADIENT	 .00000 .00000 .00000	 .00000 .00000 .00000

MSFC HP.WT 034 (SA13F)	 SP.B WITHOUT PROTUBERANCES (RIF052)	 ( 29 OCT 75	 )

REFERENCE DATA PARAMETRIC DATA

SREF 1 :0.3000 S:.FT.	 XMRP 986.7050	 IN. BETA .000 ALPHA 90.000
W LR£F	 = 142.=00 :N. P.Y-P .0000	 IN. PHI .000 RN _	 2.450

'^ t7 BREF	 = :42.0 0.00 1N. ZXPP =	 .0000	 1N.
SCALE = 0068

RUN NO. 3/	 1	 RN/L = 2.42	 GRADIENT INTERVAL	 =	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L RN
.5'.0 90.1110	 11.65800 4.34800 -.40900	 1.02800 .53600 2.42000

GRADIENT	 .01)000 .0000C .0cotic	 .00000 .00000 .00000



DATE	 19 FEB 76 TABULATED SOUHCC DATA,	 MSFC HRWT 034	 (SA13F) PAGE	 20

MSFC HRWT 034 (SA13	 )	 SRB WITHOUT PROTUBERANCES (RIF053)	 1 29 OCT 75	 )

REFERENCE DATA PARAMETRIC DATA

SREF 110.0000 SO FT.	 XMRP =	 986.7050	 IN. BETA .000 ALPHA -	 90.000
LREF 142.0000 IN. YMRP =	 .0000	 IN. PHI .000 RN =	 2.600
SREF	 = 142.0000 IN. ZMRP =	 .0000	 IN.
SCALE = .0088

RUN NO. 4/ 2	 RN/L - 2.58	 GRADIENT INTERVAL _	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM CYM	 ^,YNM XCP/L RN
.690 90.270	 16.90300 10.92200 -.27500	 1.08600 .51400 2.58000

GRADIENT	 .00000 .00000 .00000	 .00000 .00000 .00000

MSFC HRWT 034 (SA13F)	 SRB WITHOUT PROTUBERANCES (RIF054)	 t 24 OCT 75	 )

REFERENCE DATA PARAMETRIC DATA

SREF 110.0000 SO.FT.	 XMRP =	 996.7050	 IN. SETA	 = .000 ALPHA =	 90.000

LREF	 = 142.0000 IN. YMRP =	 .0000	 IN. PHI	 = .000 RN 2.800

BREF 142.0000 IN. ZMRP =	 .0000	 IN.
SCALE = .0088

RU4 NO. 124/	 0	 R)/L = 2.82	 GRADIENT INTERVAL =	 -5.0C/ 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L RN

1.2:0 90.360	 21.86900 8.13000 2.72100	 1.68700 .53600 2.82000
GRADIENT	 .00000 .00000 .00000	 .00000 .00000 .00000

MSFC HRWT 034 (SA13F)	 SR13 WITHOUT PROTUBERANCES (RIF055)	 T 29 OCT 75	 )

REFERENCE DATA PARAMETRIC DATA

SREF	 = 110.0000 SO FT.	 XMRP =	 986.7050	 IN. BETA	 = .000 ALPHA -	 90.000

LREF 142.0000 IN. YN,RP =	 .0000	 IN. PHI	 = .000 RN 2.900

EREF 142.000C IN. ZMRP =	 .0000	 IN.
SCALE - 00b8

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

"ACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L PN
000 9C.360	 20.58930 7.64400 -.13300	 -.09800 .53600 2.92000

GRADIENT	 .01000 .00000 .00000	 .00000 .00000 .00000

RUN NO. 341 0	 RN/L = 2.94	 GRADIENT	 INTERVAL	 =	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP /L RN
3.501 0 9J.050	 20.01500 9.84400 .42600	 .21400 .52700 2.94000

GRADIENT	 00000 .00000 .00000	 .00000 Oucf)D .00000



--.
ct

DATE	 19 FEB 76 TABULATED SOURCE DATA.	 MSFC HRWT 034	 (SAI:F) PAGE	 21

MSFC HRWT 034 tSA13F)	 SRB WITHOUT PROTUBERANCES (RIF056)	 t 29 OCT 75	 )

REFERENCE DATA PARAMETRIC DATA

SREF	 - 110.0000 SO FT.	 XMRP =	 986.7050	 IN. BETA .000 ALPHA -	 90.000

LP-- F 142.0000 IN. YMRP =	 .0000	 IN. PHI	 = .000 RN 3.100

6PEF	 = 142.0000 IN. ZMRP =	 .000C	 IN.
SCALE _ .O088

RUN NO. 99/	 1	 RN/L - 3.13	 GRADIENT INTERVAL -	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L RN
.410 90.060	 8.15500 2.21500 2.74500	 2.42300 .54500 3.13000

GRADIENT	 . 00000 . 00000 . 00000	 . 00000 .00000 .00000

RUN 140. 120/ 0	 RN/L = 3.06	 GRADIENT INTERVAL =	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L RN

.610 90.110	 11.09600 2.83700 2.45500	 -.60900 .54600 3.06000
GRADIENT	 .00000 .00000 .00000	 .00000 .00000 .00000

MSFC HRWT 034 (SA13F)	 SRB WITHOUT PROTUBERANCES (RIF057)	 ( 29 OCT 75	 )

REFERENCE DATA PARAMETRIC DATA

SP«	 - 110.0000 SO FT.	 XMRP =	 986.7050	 IN. BETA	 = .000 ALPHA =	 90.000

142.0000 IN. YMRP =	 .0000	 IN. PHI	 = .000 RN =	 3.500

=_F	 = 142.0000 IN. ZMRP =	 .0000	 IN.
5.4L7 _ .0088

RUN NO. 100/ 0	 RN/L - 3.48	 GRADIENT	 INTERVAL	 =	 -5. 00/ 5.00

`%^H ALPHA	 CNM CLMM CYM	 CYNM XCP/L RN
.510 90.070	 8.68000 1.39260 -.66000	 1.02700 .55400 3.46000

GRADIENT	 .00000 .00000 .00000	 .00000 .00000 .00000

C)

b ^^
-yy

C'7

X

C'h

mwwa,a,w....,mow...--_...-°•____._._._.._ 	 - -	 '_.'"
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DATE	 19 FEB 76 TABULATED SOURCE DATA.	 MSFC HRWT 034	 (SA13F) PAGE

MSFC HRWT 034 (SA13F)	 SRS WITHOUT PROTUBERANCES fRIF058)	 ( 29 OCT

REFERENCE DATA PARAMETRIC DATA

SPEF	 a 110.0000 SO.FT.	 XMRP =	 986.7050 IN. BETA .000 ALPHA	 =

LREF	 = 142.0000 IN. YMRP = .0000	 IN. PHI .000 RN	 =

BEEF	 = 142.0000 IN. ZMRP = .0000	 IN.
SCALE = .0088

RUN NO. 102'	 0 RN/L . 3.66	 GPAO:ENT INTERVAL =	 -5.001 5.00

MACH ALPHA CNM CLMM CYM	 CYNM XCP/L RN
.710 90.410 16.77600 12.09600 1.38400	 1.03800 .50800 3.66000

GRADIENT .00000 .00000 .00000	 .00000 .00000 .00000

RUN NO. 105/	 0 RN/L - 3.57	 GRADIENT !NTERVAL	 =	 -5.001 5.00

MACH ALPHA CNM CLMM CYM	 CYNM ;XCP/L RN
1.010 90.330 16.76400 5.93700 -.40400	 .191-00 .53800 3.57000

GRADIENT .00000 .00000 .00000	 .00000 .00000 .00000

MSFC HRWT 034 (5A13F) SRB WITHOUT PROTUBERANCES (RIF059)	 1	 29 OCT

REFERENCE DATA PARAMETRIC DATA

S-EF	 = 113.0000 SC.FT.	 XMRP =	 995.7050 IN. BETA	 = .000 ALPHA	 =

L REF	 = !42.000^ !%. YMRP = .0000	 IN. PHI	 = .000 RN	 =
oast	 - 142.00^0 !N. ZMRP = .0000	 IN.
SCA_E - 0069

RUN NO. 101/	 2 RN/L = 3.86	 GRADIENT	 INTERVAL	 =	 -5.00/	 5.00

:'_'H ALPHA CNM CLMM CYM	 CYNM XCP /L RN
5:0 9:,.:40 11.26900 2.97900 -1.38600	 -2.63000 .54500 3.86000

3PA;'IENT C0coo .00000 .00000	 .00000 .00000 .00000

r -



^I
CA'E 19 rE9 75	 TABULATED SOURCE DATA. MSFC HRWT 034 tSA13F)	 PAGE	 23

MSFC HRWT 034 (SA13F) SRB P I TROUT PROTUBERANCES	 (RIF060)	 T 29 OCT 75 )

REFERENCE DATA	 PARAMETRIC DATA

SREF ::0.0000 SO FT.	 XMRP =	 986.7050	 1N. BETA	 = .000 ALPHA a	 90.000
LPEF	 n 142.0000 IN. YMRP = 0000	 1N. PHI .000 RN a	 4.200
B°E'- 	 a 142.0000 IN. ZMRP = .0000	 IN.
SCALE - Coss

RUN NO. 131/	 0 RN/L = 4.19	 GRADIENT	 INTERNAL	 =	 -5.00/ 5.00

MACH ALPHA CNM CLMM CYM	 CYNM XCP/L RN
.410 90.090 8.59200 3.19400 1.53300	 .18800 .53600 4.19000

GRADIENT .00000 .00000 .00000	 .00000 .00000 .00000

RUN NO. 35/ 0 RN/L = 4.19	 GRADIENT	 INTERVAL =	 -5.00/ 5.00

EACH ALPHA CNM CLMM CYM	 CYNM XCP/L RN

2.000 90.510 20.58400 7.43600 -.05400	 -.10000 .53700 4.19000
GRADIENT .00000 .00000 .00000	 .00000 .00000 .00000

MSFC HRWT 034 (SA13F)	 SRB WITHOUT PROTUBERANCES (R!FC61)	 l 29 OCT 75	 1

REFERENCE DATA PARA!°KJRIC DATA

5=E= 1:C.0000 SO.FT. XMRP =	 986.7050 IN. BETA	 = .000 ALPHA =	 90.000

LR7- 7	= 142. 0000 IN. Yr1RP = . 0000	 IN. PHI	 = .000 RN =	 4.400
8=- =	 = 142.0000 IN. ZMRP = .0000	 1N.
SC :E = C388

8111 NC. 38/ 0 RN / L = 4.37	 GPADIENT	 INTERVAL =	 -5.00/ 5.00

"ACH ALPHA C%'M CLMM CYM	 CYNLM XCP/L RN
3.500 90.080 19.79900 9.53800 .!9500	 .05600 .52700 4.37000

GRADIENT .00000 00000 .00000	 .00000 .00000 .00000

1

1;,



DATE	 19 FEB 76 TABULATED SOURCE DATA.	 MSFC HRWT 034 (SA13F) PAGE	 24

MSFC HRWT 034 (SA13F)	 SRB WITHOUT PROTUBERANCES (R1FO62)	 ( 29 OCT 75	 I

REFERENCE DATA PARAMETRIC DATA

SPEF	 = 110.0000 SQ.FT. XMRP =	 995.7050	 1N. BETA .000 ALPHA =	 90.000
LRLF	 - 142.000O IN. YMRP -	 .0000	 IN. PHI 100 RN 4.450

SREF	 = 142.0000 IN. ZMRP =	 .0000	 IN.
SCALE = .0088

RUN NO. 125/ 0	 RN/L = 4.45	 GRADIENT	 INTERVAL =	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L RN
.610 90.280	 12.08100 6.90100 3.79400	 2.02400 .52000 4.45000

GRADIENT	 .00000 .00000 .00000	 .00000 .00000 .00000

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (RIFO63)	 ( 29 OCT 75	 t

R^FERE":i:E DA TA PARAMrTRIC DATA

SREF	 = i10.COCO SQ. FT. XMRP =	 985.7050	 IN. BETA	 = .000 ALPHA =	 90.000
LREF	 = 1 L-2.000C IN. YMR? =	 COCO	 IN. PHI	 = .000 RN =	 4.900
BREF	 = 142.0300 IN. ZMRP =	 .0000	 IN.
SCALE = .CCSB

RUN NO. 119/	 0	 RN:L - 4.66	 GRADIENT	 INTERVAL =	 -5.00/ 5.00

MACH ALPHA	 CNM CL"SM CYM	 CYNM XCP/L RN
.510 90.090	 8.65100 1.04100 -1.08300.07700 .55700 4.86000

GRAD:E`JT	 OCCcC .000CC cocoa	 .00000 cocoa .00000

MSFC HRWT 034 (SA13F)	 SRB WITHOUT PROTUBERANCES (RiF0641	 4 29 OCT 75	 )

R= 'EPEtiCE DATA PARAMETRIC DATA

SPEF	 = 11C.c2co S^.F T . Ml-!R? =	 995.7050	 IN. BETA	 = .000 ALPHA 90.000
=EF '^?	 "^^ .. YFRR =	 .0000	 IN. PHI	 = Cori RN =	 5.100

n?	 = -c.	 .^ ... Z"=P =	 OCCO	 IN.
SCALE

RL^I NO. 1121 0	 RN/L	 = 5.07	 GRADIENT	 INTERVAL =	 -5.00/ 5.00

MACH A*-FHA	 CNM CLMM CYM	 CYNM XCP/L PN
:.190 90.650	 21.42300 7.92600 2.E3900	 1.67300 .53600 5.07000

G?A;IENT	 Oc000 Cacao .00000	 .00000 .00000 .00000

ecu)	
r --
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DATE 19 FEB 76
	

TABU ATED SOURCE DATA, MSFC HRWT 034 (SA13F)

MSFC HRWT 034 (SA13F) SP9 WITHOUT PROTUBERANCES

REFERENCE DATA

SREF	 = 110.0000 SO FT.	 XMRP =	 986.7C50	 IN. BETA
LR_F	 = 142.0000 IN. YNRP =	 .0000	 IN- PHI
BaEF	 = 142.0000 IN. ZMRP =	 .0000	 IN.
SCALE = .0088

RUN NO. 36/ 0	 RN/L = 5.45	 GRADIENT	 INTERVAL =	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM CYM	 CYN'M XCP/L
2.000 90.660	 20.57100 7.41800 -.03700	 -.13800 .49800

GRADIENT	 .00000 .00000 .00000	 .00000 .00000

r^ MSFC HRWT 034 (SA13F)	 SRB WITHOUT PROTUBERANCES

REFERENCE DATA

O SPEF
C7 LREF	 =

IIG.C^C^
1^-?.COCO

.Cl.F'.	 XMRP
IN.	 Y`..P

=	 986.7050	 IN.
=	 .0300	 IN.

BETA
PHI

- BaEF	 = i42.c3o0 IN. ZacRP =	 .0000	 IN.
SCALE = .0069M

^ w

1
RUN NO. 1121 2	 RN/L = 6.19	 GRADIENT	 INTERVAL =	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L
1.210 90.750	 21.31100 8.30100 -.19300	 .03000 .53500

O GRAD ?ENT	 .00000 .00000 coGco	 .00000 .00000^

MSFC HRWT 034 (SA13F)	 SRS WITHOUT PROTUBERANCES

PAGE 25

(RIF065)	 ! 29 OCT 75 )

PARAMETRIC DATA

.000	 ALPHA n 	 90.000

.000	 RN	 =	 5.450

RN
5.45000
.00000

(RIF066)	 t 29 OCT 75 )

PARAMETRIC DATA

.000	 ALPHA =	 90.000

.000	 RN	 6.200

PIN
6.19000
.00000

(RIF067)	 ( 29 OCT 75 1

REFERENCE DATA PARAMETRIC DATA

SREF 110.0000 SO.FT.	 XMRP =	 996.7050 IN. SETA	 = .000	 ALPHA	 =	 90.000
LP  = 142.0000	 IN. YMRP - .0000	 IN. PHI	 = .000	 RN	 6.400
3REF	 - 142.0000	 IN. ZMRP - .0000	 IN.
SCALE _ .0068

RUN NO. 126/ 0 RN/L = 6.42	 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 .00000 .00000	 .000co	 .00000	 occoo .00000



BREF	 = 142.0000 IN. ZMRP =	 .0000	 IN.
SCALE = .0088

RUN NO. 113/	 1	 RW L = 6.64	 GRADIENT	 INTERVAL =	 -5.00/ 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 .00000

MSFC HRWT 034 (SA13F)	 SR8 WITHOUT PROTUBERANCES

REFERENCE DATA

SREF	 - 110.0000 SO.FT.	 XMRP =	 986.7050	 IN. BETA
LREF	 = 142.0000 1N. YMRP =	 .0000	 IN. PHI
BREF	 = 142.0000 IN. ZMRP =	 .0000	 1N.
SCALE = .0088

RUN NO. 1141	 0	 RN/L	 - 6.94	 GRADIENT	 INTERVAL =	 -5.00/ 5.00

MACH ALPHA	 CALM CLMM CYM	 CYNM XCP/L
.500 90.090	 6.55400 .57400 -.13900	 .05300 .56100

GRADIENT	 .00000 .00000 .00000	 .00000 .00000

MSFC NOWT 034 1SA13F'	 SRB WITHOUT PROTUBERANCES

RN
6.64000
.00000

lRIF0691	 t 29 OCT 75 )

PARAMETRIC DATA

.000	 ALPHA	 90.00[

.000	 RN	 6.90[

RN
6.94000
.00000

	

(RIF0701	 t 29 OCT 75 )

PARAMETRIC DATA

	

.000	 ALPHA	 90.000

	

.000	 RN	 7.200
BETA	 =
PHI	 =

REFERENCE DATA

SPEF	 = 11C.0000 SO.FT.	 XMRP =	 986.7050 IN.
LREF	 = 142.0000 lN.	 YMRP = .0000	 IN.
BOE=	 = 142.0000 ;N.	 ZMRP = .10000	 IN.
SCALE = CO88

RU` NO. 11/	 0 RN/L - 7.20

MACH ALPHA CNM CLMM
.710 90.810 18.43500 11.96000

GRADIENT .0coo C .00000

GRADIENI INTERVAL = -5.00/ 5.00

CYM	 CYNM	 XCP /L 	 RN
2.42600	 1.46800	 .51400	 7.20000
.00000	 .00000	 .00000	 .00000

DATE 19 FEB 76	 TABULATED SOURCE DATA. MSFC HRWT 034 tSA13F1	 PAGE	 26

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES 	 tRIF0681	 1 29 OCT 75 )

REFERENCE DATA	 PARAMETRIC DATA

SREF =	 110.0000 SO FT.	 XMRP =	 986.7050 N.	 BETA	 000	 ALPHA =	 90.000
LREF =	 142.0000 IN.	 YMRP =	 .0000 IN.	 PHI	 .000	 RN	 =	 6.600



DATE	 19 FEB 76 TABJLATED SOURCE DATA,	 MSFC HRWT 034 (SA13F)

MSFC HRWT 034 (SA13F)	 SRB WITHOUT PROTUBERANCES

REFERENCE DATA

SPEF	 - 110.0000 SO.FT.	 XMRP =	 996.7050 IN. W TA	 =
LPEF	 = 142.0000 1N.	 YMRP =	 .0000	 1N. PHI	 =
SREF	 = 142.0000 IN.	 ZMRP =	 .0000	 IN.
SCALE = .0088

RUN NO. 2001 0	 RN/L = 7.52	 GRADIENT INTERVA- =	 -5.00/ 5.00.

MACH ALPHA	 CNM CLMN CYM Z'YNM 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

PAGE 27

(R1F071)	 ( 29 OCT 75 )

PARAMETRIC DATA

.000	 ALPHA =	 90.000

.000	 RN	 =	 7.500

RN
7.52000
.00000

(RIF072)	 ( 29 OCT 75 )

PARAMETRIC DATA

.000	 ALPHA =	 90.000

.000	 RN	 =	 7.700

	

(RIF0731	 ( 29 OCT 75 )

PARAMETRIC DATA

BETA	 =	 .000	 ALPHA	 90.000
PHI	 =	 .900	 RN	 8.65C

MSFC H9147 034 (SA13F) SRS AITHOUT PROTUBERANCES

REFERENCE DATA

3REF	 - 110.0000 SO.FT.	 XMRP =	 986.7050 IN.
;- REF	 n ;42.0000	 iN. YMRP = .0000	 1N.
GREF 142.0000	 4'•.. ZMRP = CS00	 IN.
SCALE = Ccc-s

RU?: NO. 2021 0 R%/L = 8.68

MACH ALPHA CNM CLMM
.690 9n.850 18.23500 9.88600

GRADIENT .000o9 .00000

GRADIENT INTERVAL = -5.00/ 5.00

CYM	 CYNMI	 XCP/L	 PN
-.76600	 -.19200	 .52200	 8.68000
.0c000	 .000oo	 .00700	 .00000

SPEF -	 110.0030 SO.FT.	 XMRP =	 986.7050 IN.
LP.EF	 i4?.0000 IN.	 YMRP =	 .0000 IN.
BREF =	 142.0000 IN.	 ZMRP =	 .0000 IN.
SCALE =	 .00039

	

RUN NO. 205/ 0	 RN/L =	 7.69

MACH	 ALPHA	 CAP;	 CLMM
.600	 9C.350	 11.78300	 4.86400

	

GRADIENT	 .00000	 .00000

BETA	 =
PHI	 =

GRADIENT INTERVAL = -5.00/ 5.00

CYM	 CYNM	 XCP/L	 RN

	

2.138C0	 1.04600	 .53300	 7.69000

	

.00000	 .00000	 .00000	 .00000



0

DATE 19 FEB 76

REFEPENCE DATA

SPEF	 = 11C.0000 SO.FT.	 XMRP	 =
LP.EF 142.0000	 IN.	 YMRP	 =
13REF	 = 142.0000	 lN.	 ZMRP	 =
SCALE = .0088

TABULATED SOURCE DATA. MSFC HRWT 034 (SA13F1

MSFC HRWT 034 (SA13F) SRO WITHOUT PROTUBERANCES

986.7050 IN.
.0000 IN.
.0000 IN.

PAGE 28

(RIF074)	 ( 29 OCT 75 )

PARAMETRIC DATA

BETA	 .000	 ALPHA -	 90.000
PHI	 =	 . 000	 RN	 8.850

RUN NO.	 14/	 0 RN/L - 8.87 GRADIENT	 INTERVAL.	 =	 -5.00/ 5.00

MACH ALPHA CNM CLMM CYM	 CYNM XCP/L RN
.410 90.170 8.93400 2.60000 -.02600	 .2:600 .54300 8.87000

GRADIENT .00000 .00000 .00000	 .00000 .00000 .00000

RUN NO.	 116/	 0 RN/L = 8.86 GRADIENT	 INTERVAL =	 -5.00/ 5.00

MACH ALPHA CNM CLMM CYM	 CYNM XCP/L RN
.600 90.620 13.84500 8.60900 2.81700	 .53100 .51600 8.86000

GRADIENT .00000 .00000 .00000	 .00000 .00000 .00000

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES

	

9.51	 GRADIENT INTERVAL = -5.001 5.00

CLMM	 CYM	 CYNM	 XCP /L 	 RN
11. 4 0400	 -.80400	 -.53100	 .51500	 9.51000

	

.00000	 00000	 .00000	 .00000	 .00000

REFERENCE DATA

SPEF 110.0000 SO FT.	 XMRP =	 985.7050 1N.
LREF 142.0000	 IN. YMRP = 0000	 1N.
SPEF 142.0000	 IN. ZMRP = .0000	 IN.
SCALE _ .0088

RUN NO. 117/	 0 RN/L =

MACH ALPHA CNM
./CO 91.050 17.96600

GRADIENT ,^OCu^C

(R1F075)	 l 29 OCT 75 1

PARAMETRIC DATA

BETA	 =	 .000	 ALPHA -	 90.000
PHI	 .000	 RN	 9.500



A

DA'E 19 FEB 76 TABULATED SOURCE DATA. MSFC HRWT 034 (SA13F) PAGE	 29

MSFC HRWT 034 (SA13F) SPB WITHOUT PROTUBERANCES (RIF076)	 ( 29 OCT 75	 1

P.=FERENCE OAT., PARAMETRIC DATA

^--	 _ :1:.0000 SO.FT. XXPA =	 9E6.7C50 IN. BETA .000 ALPHA -	 90.000
=_* 1 42.3000 ?N. YM.RP =	 CCOO 	 :N. PHI	 = .000 RN =	 10.000
P_F 142.0000 IN. ZZIRP -	 .0600	 1N.

SCALE _ .0088

RUN Q. 15/ 0	 RN/L = 10.03 GRADIENT INTERVAL =	 -5 n O/	 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L RN
.500 9C.180	 8.9780C 1.46500	 -.05200	 .64500 .55300 10.03000

GRADIENT	 .00000 .00000	 .00000	 .00000 .00000 .00000

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (RIF077)	 1 29 OCT 75	 1

REFEP.ENCE DATA PARAMETRIC DATA

S=EF 110.01200 SG.FT. XMRP =	 985.7050	 IN. BETA .000 ALPHA -	 90.000
LREF	 = 142.0000 1N. Y?'Rp =	 COCO	 IN. PHI .000 RN =	 11.900
B ;zzF	 = 142.0000 IN. ZMRP 0000	 IN.
SCALE _ .0088

	RUN	 NO.	 19/ 4

	

MACH	 ALPHA

	

.410	 90.20C
C,RAO i ENT

RUN NO. 201/ 0

	

N., CH	 A:-PHA

	

.51212	 90.240
GRADIENT

d
r n̂b
r^

Oro^

RN/L = 11.93 GRADIENT INTERVAL -	 -5.00/ 5.00

CNM CLMM CYM CYNM XCP/L RN
8.14700 2.06000 -.74400 -.17100 .54600 11.93000
.000000 .00000 .00000 .00000 .00000 .00000

R`;/L - 11.89 GRADIENT	 114TERVAL =	 -5.00/ 5.00

C ;?9 CLr`1 CYM CYNM XCP/L RN
9.13200 1.66500 -.52200 -.68300 .54900 11.89000
.130011 0 00006 .02coo oc000 .00000 .00000



DATE 19 iEB 76 TABULATED SOURCE DATA.	 MSFC HRWT 034 (SA13F) PAGE	 30

MSFC HRWT 034 (SA13F)	 SRB WITHOUT PROTUBERANCES (11F078)	 ( 29 OCT 75	 J	 ^__

REFERENCE DATA PARAMETRIC DATA

SREF	 = 110.0000 SO.FT. XMRP -	 986.7050	 IN. BETA .000 ALPHA =	 90.000
LPEF	 = 1 1,2.0000 IN. YMRP =	 .0000	 IN. PHI	 = .000 RN =	 12.100
GREF	 = 142.0000 IN. ZMRP =	 .0000	 IN.
SCALE _ .0099

RUN NO. 134/ 0	 RN/L - 12.06	 GRADIENT	 INTERVAL =	 -5.001 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L RN
.720 91.290	 17.22900 11.36800 .40100	 .58200 .51300 12.06000

GRADIENT	 .00000 .00000 .00000	 .00000 .00000 .00000

MSFC HRWT 034 (SA13F)	 SRB WITHOUT PROTUBERANCES (R1FO79)	 ( 29 OCT 75	 J

REFER_INCE DATA PARAMETRIC DATA

S :"EF	 = 11	 .00C0 SO.'T. X`"RP =	 986.7050	 IN. BETA	 = .000 ALPHA =	 90.000
LREF	 = 142.0000 IN. YmRP =	 .0000	 IN. PHI	 = .000 RN 12.600
FJREF	 = 142.0000 1N. ZMRP =	 03 i0	 1N.
SCALE _ .0088

RUN NO. 134/	 1	 RN/L = 12.64	 GRADIENT	 INTERVAL =	 -5.00/ 5.00 -

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L RN
.eae 91.140	 1 4 .53500 8.62500 -.46800	 .02400 .51800 12.64000

GRAD IENT	 .00000 .00000 .00000	 .00000 .00000 .00000

MSFC HRWT 034 (SA13F)	 SRB WITHOUT PROTUBERANCES (RIF080)	 ( 29 OCT 75	 )

RE = EREN ICE DATA PARAMETRIC DATA

SREF	 = I;C.0000 SO. FT.	 XMPP =	 986.7050	 IN. GETA	 = .000 ALPHA 90.000
LRrF	 = 142.0050 m YMRD =	 0000	 IN. PHI	 = .000 RN =	 13.300
BREF	 = 142.0^CO IN.. ZMRP =	 CCOD	 IN.
SCALE _ .0058

RUrN NO. 201 0	 PN/L - 13.29	 GRADIENT	 INTERVAL =	 -5.00/	 5.00 --

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L RN
.5C0 900.220	 8.75800 1.20200 -.02500	 -.3?300 .55500 13.29000

G9AD:F%'T	 .000CG .00000 .00000	 .00000 .00000 .00000

4



DATC	 !9 FEB 76 TABULATED SOURCE DATA.	 MSFC HRWT 034	 (SA13F) PAGE	 31

MSFC HRWT 034 (SA13F)	 SRB WITHOUT PROTUBERANCES (RIF081) 1 29 OCT 75	 1

PEFERENCE DATA PARAMETRIC DATA

SPEF	 = 110.0000 SO FT.	 XMRP =	 986.705C	 ;N. BETA .000 ALPHA =	 100.000
LREF	 = 142.0000 IN. YMRP =	 .0000	 IN. PHI .000 RN _	 5.450
SPEF	 = 142.0000 :N. ZMRP =	 .0000	 1N.
SCALE = .0088

RUN 140. 391 0	 RN/L = 5.45	 GRADIENT	 INTERVA.L -	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L RN
2.000 100.540	 19.69200 5.34400 -.22500	 -.1/00 .54500 5.45000

GRADIENT	 00000 .00000 .00000	 .00000 .00000 .00000

MSFC HRWT 034 (SA13F)	 SRB WITHOUT PROTUBERANCES (RIF082)	 t 29 OCT 75	 1

REFERENCE DATA PARAMETRIC DATA

SREF	 = 110.0000 SO.FT.	 XMRP =	 986.7050	 IN. BETA	 = .000 ALPHA =	 100.000
LPEF	 = 142.0000 IN. YMRP =	 COOO	 IN. PHI	 = .000 RN =	 5.800
BEEF 142.0^00 1N. ZMRP =	 .0000	 IN.
SCALE = 0088

R'S'V NO. 301 0	 RN/L = 5.62	 GRADIENT INTERVAL =	 -5.001 5.00

MACH ALPHA	 CNM f:-MM CYM	 CYNM XCP/L RN
1.210 100.610	 20.20300 6.0640^ .14700	 .29800 .5'+200 5.82000

GRADIENT	 .00000 .00000 .00000	 .00000 .00000 .00000

MSFC HRWT 034 (SA13F;	 SR9 WITHOUT PROTUBERANCES (RIF083)	 ( 29 OCT 75	 1

REFERENCE DATA PARAMETRIC DATA

SPEF 110.0000 SO FT.	 XMRP =	 586.7050	 IN. BETA	 = .000 ALPHA 100.000
LPEF	 = 142.0000 :N. YM=P =	 .00OC	 IN. PHI .000 RN 7.800
SREF	 = !42.0000 :i;. Z`vp -	 .0000	 IN.
SCALE = C068

RUN NO. 31/	 0	 RN:L = 7.78	 GRADIENT	 INTERVAL =	 -5.00/	 5.00

MACH A'-PHA	 CNM CLMM CYM	 CYNIM XCP/L RN
.910 '.00.250	 14.42200 .48700 -.06100	 .17000 .56400 7.78000

GPAD!ENT	 .00000 .00000 .00000	 .00000 .00000 .00000



Rip-

DATE	 19 FEB 76 TABULATED SOUR:' DATA,	 MSFC HRWT 034 (SA13F) PAGE	 32

MSFC HRWT 034 (SA13F)	 SR8 WITHOUT PROTUBERANCES (R1F094)	 t 29 OCT 75	 1

REFERENCE'DATA PARAMETRIC DATA

SPEF	 = 110.0000 SO FT.	 XMRP =	 986.7050	 IN. BETA 000 ALPHA 100.000
LREF	 = 142.0000 IN.	 YMRP =	 .0000	 IN. PHI 000 RN =	 10.200	 I
BREF	= 142.0000 'N.	 ZMRP =	 .0000	 IN.

s
SCALE _ .0088

X

RUN NO. 27/	 1	 RN/L	 = 10.21	 GRADIENT	 INTERVA_ _	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM CYM	 :YNM XCP/L RN
.400 99.970	 8.35500 -2.75200 .16600	 -1.51700 .59300 10.21000

GRADIENT	 .00000 .00000 .00000	 .00000 .00000 .00000

MSFC HRWT 034 (SA:3F) SRS WITHOUT PROTUBERANCES (R1F085)	 ( 29 OCT 75	 1

REFERENCE DATA PARAMETRIC DATA

SREF	 = 110.0000 SO FT.	 XMRP =	 986.7050	 IN. BETA	 = .000 ALPHA =	 100.000
LRcF	 = 142.0000 IN.	 YMPP =	 Coco	 IN. PHI	 = .000 RN 11.800
o?EF	 = 142.0000 IN.	 ZMRP =	 0003	 IN.
SCALE = .0088

RUN NO. 281 0	 RN/L = 11.76	 GRADIENT	 INTERVAL	 =	 -5.00/ 5.00

MACH ALPHA	 CtiM CLMM CYM	 CYNM XCP/L RN
.500 99.990	 9.16400 -2.39900 .40000	 -.91200 .58800 11.78000

GRADIENT	 .00000 G0000 .00000	 .00000 .00000 .00000

XSFC HRWT 034 (SA13F)	 SRB AITHCUT PROTUBERANCES (R1FC86)	 ( 29 OCT 75	 1

REFEF.LNCE DATA PARAMETRIC DATA

SRE=	= 110.0000 SO.FT.	 X"!RP -	 986.7050	 IN. BETA	 = .000 ALPHA -	 100.000
'R^	 = 142.0000 IN.	 YMRP =	 .0000	 IN. PHI= 000 RN =	 13.150

.42.000G IN.	 ZY.RP =	 GCCO	 IN.
:^-.^: _ .3086

RUN NO. 291 0	 RN/L = 13.16	 GRADIENT	 INTERVAL	 =	 -5.00/	 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L RN
.600 ICc.910	 14.27900 8.30700 -.27800	 -.91100 .51900 13.16000

SRAD!ENT	 Oc000 .00000 .00000	 .00000 .00000 .00000

1

A



r'ftl

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

MSFC HRWT 034 (SA13F)	 SRB WITHOUT PROTUBERANCES (R1F087)	 c 29 OCT 75

REFERENCE DATA PARAMETRIC DATA

SPEF	 = 110.0000 SO.FT.	 XMRP =	 986.7050	 {N. BETA .000 ALPHA =	 125.000
LREF	 = 142.0000 1N. YMRP =	 .000,1	 IN. PHI .000 RN 5.400
BREF	 = 142.0000 IN. ZMRP =	 .I1'JO	 IN.
SCALE = .0089

RUN NO. 171/	 0	 RN/L	 = 5.38	 GRADIENT	 INTERVAL_ _	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L RN
2.000 125.810	 14.82900 4.68800 -.06900	 -.21700 .54100 5.38000

GRADIENT	 .00000 .00000 .00000	 .00000 .00000 .00000

MSFC HRWT 034 (SA13F)	 SRB WITHOUT PROTUBERANCES IRIFO681	 ( 29 OCT 75	 1

R--^L " LNCE DATA PARAMETRIC DATA

SREF	 = !17.000O SO.FT.	 XMRP =	 986.7050	 IN. BETA	 = .000 ALPHA -	 125.000
LREF 142.0000 IN. YMRP =	 .0000	 IN. PHI	 = .000 RN =	 6.000
SREF 142.0000 IN. ZMRP .0000	 IN.

O
SCALE = CC88

- RUN NO. 151/	 0	 RN/L	 = 5.99	 GRADIENT INTERVAL	 =	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L RN
1.:70 128.350	 !2.91u00 - 7.03500 C5E00	 -.C26CO .61100 5.99000

GRA,^,{ENT	 .00000 .00000 .00000	 .00000 .00000 .00000

n MSFC HRWT 034 (SA13F1	 SRB WITHOUT PROTUBERANCES (RIF089)	 ( 29 OCT 75	 1O
REFERENCE DATA PARAMETRIC DATA

SREF	

=

1;C.DOCO SO FT.	 XMRP

-

-	 985.7050	 IN. BETA	 - .000 AL OHA =	 125.000
LREF	 = !42.0000 :N. fMRP =	 OCC0	 IN. PHI	 = .000 RN 6.300
EREF	 = !42.00CC IN. ZMRP =	 .0000	 1N.
SCALE = COGS

RUN{ NO. 152/ 0	 RN/L	 = 6.26	 GRADIENT INTERVAL =	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L RN
!.420 126.250	 14.66700 -1.83600 -.10700	 -.00600 .57700 6.26000

GPADiENT	 .00000 .00000 OO^00	 .00000 .00000 .00000



DATE 19 FEB 76	 TABULATED SOURCE DATA. MSFC HRWT 034 (SA1317)

MSFC HRWT 034 (SA13F) SRS WITHOUT PROTUBERANCES

REFERENCE DATA

SREF	 = 110.0000 SO FT.	 XMRP =	 986.7050	 1: •.. BETA
LREF	 = 142.0000 1N. YMRP -	 0000	 IN. PHI
BREF	 - 142.0000 IN. ZMRP =	 .0000	 IN.
SCALE _ .0088

RUN NO. 174/	 1	 RN/L	 = 7.79	 GRADIENT	 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	 .00000 .00000 .00000	 .00000 .00000

MSFC HRWT 034 tSA13F)	 SRB WITHOUT PROTUBERANCES

REFERENCE DATA

SREF	 = 110.0000 SO FT. XMRP =	 986.7050	 1N. BETA
LREF	 = 142.0000 IN. YMRP =	 .0000	 IN. PHI
BREF	 = 142.0000 IN. ZMRP =	 .0000	 IN.
SCALE = CC88

RUN NO. 148/	 1	 RN/L - 8.10	 GRADIENT	 INTERVAL -	 -5.00/ 5.00

".CH ALPLIA	 CNIM CLMM CYM	 C`'NM XCP/L
.400 125."'00	 6.94200 -10.08400 2.4320C	 -6.52100 .68500

GRADIENT	 .000OC .00000 .00000	 .00000 .00000

MSFC HRWT 034 (SA13F)	 SRB I.ITHOUT FROTUB=P.ANCES

x=ERENCE DATA

SREF	 = liu.0000 SO.FT. XMRP	 =	 9a6.7050 1N.
LREF	 = i42.03-n0	 IN. YMRP	 = 0000	 IN.
BREF	 = 142.0^CC	 IN. ZMRP	 = .0000	 IN.
SCALE _ .0098

RUN NO.	 150/ 0 RN/L - 8.22

MACH	 ALPHA CNM CLMM
.890	 lee.670 10.66700 -10.93900

GRADIENT .00000 .00000

BE TA
PHI	 =

PAGE 34

(RIF090)	 ( 29 OCT 75 )

PARAMETRIC DATA

.000	 ALPHA -	 125.000

.000	 RN	 7.800

RN
7.79000
.00000

(RiF091)	 t 29 OCT 75 1

PARAMETRIC DATA

.000	 ALPHA =	 125.000

.000	 RN	 =	 8.100

RN
8.10000
.00000

tRIF092)	 ( 29 OCT 75 )

PARAMETRIC DATA

.000	 ALPHA	 125.000

.000	 RN	 =	 8.200

GRADIENT INTERVAL = -5.00/ 5.00

CYM	 CYNM	 XCP /L 	 RN
.22800	 .23200	 .64900	 8.22000
.00000	 .00000	 .00000	 .00000



CATE	 19 FEB 75 TABU'_ATEO SOURCE DATA.	 MSFC HRWT 034 (SA13F) PAGE	 35

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES IRIF093)	 t 29 OCT 75	 1

REFERENCE DATA PARAMETRIC DATA

SREF	 - 110.0000 SO. FT. XMRP =	 e36.7050	 1N. BETA .000 ALPHA -	 125.000
LP;7 r-	- 142.0000 IN. YMRP =	 .0000	 IN. PHI .000 RN 10.800
SREF ;42.0000 IN. ZmpP =	 0000	 IN.
SCALE = 0098

RUN NO. 149/	 0	 RN/L = 10.81	 GRADIENT	 INTERVAL =	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L RN
.600 126.390	 9.03700 -9.33100 1.17000	 -3.48900 .65000 10.81000

GRADIENT .00000 .00000 .00000	 .00000 .00000 .00000

MSFC HRWT 034 (SAISF)	 SRB WITHOUT PROTUBERANCES (RIF094)	 129 OCT 75	 )

REFERENCE DATA PARAMETRIC DATA

SREF 110.0000 SO FT.	 XMRP =	 936.7050	 1N. BETA	 = .000 ALPHA =	 135.000
LP.EF 142.0000 IN. YMRP =	 .0000	 IN. PHI	 = .000 RN =	 1.700
8REF 142.0000 IN. ZMRP =	 .0000	 IN.
SCALE _ .0088

RUN NO. 2081 0	 RN/L = 1.69	 GRADIENT	 INTERVAL	 =	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L RN
2.000 136.200	 11.37800 2.66400 .25300	 .39300 .54600 1.69000

GRADIENT	 A CCOC .000co .00000	 .00000 .00000 .00000

MSFC HRWT 034 (SA13F)	 SRO WITHOUT PROTUBERANCES (RIF095)	 t 29 OCT 75

REFERENCE DATA PARAMETRIC DATA

SREF 110.0000 SO.FT.	 XMRP =	 986.7050	 IN. BETA	 = .000 ALPHA -	 135.000
LPEF 142.0000 IN. YMRP =	 .0000	 IN. PHI	 = .000 RN 1.800
BP_F	 - 142.0000 :N. ZMRP =	 .0070	 IN.
SCALE _ .COSB

RUN `O. 164/ 0	 RN/L = 1.82	 GRADIENT	 INTERVAL =	 -5.00/ 5.00

'•CH ALPHACNM CLMM CYM	 CYNM XCP/L RN
. L. 00 13=.'20	 5.12700 -7.31800 -I.?2700	 1.28500 .68300 1.82000

GPADIENT	 .00000 .00000 .00000	 .00000 .00000 .00000

f

1, A-



DATE	 19 FEB 76 TADULATED SOURCE DATA,	 MSFC HRWT 034	 (SA13F) PAGE	 36

MSFC HRWT 034 (SA13F)	 SRB WITHOUT PROTUBERANCES ( RIF096)	 t 29 OCT 75	 )	 !^

-REFERENCE DATA PARAMETRIC DATA

SREF 110.0000 SO.FT.	 XMRP =	 986.7050	 iN. BETA .00C ALPHA -	 135.000
LREF 142.0000 IN. YMRP =	 .0000	 IN. PHI	 = .000 RN 2.450
SREF	 = 142.0000 IN. ZMRP =	 OOCO	 IN.
SCALE _ .0083

RUN NO. 165/	 0	 RN/L - 2.46	 GRAD ICNT	 INTERVAL -	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L RN
.600 135.260	 5.82700 -7.31200 -.38900	 .12900 .66900 2.46000

GRADIENT	 .00000 .00000 .00GOO	 .00000 .00000 .00000

MS'C HRWT 034 (SA:3F)	 SRB WITHOUT PROTUBERANCES IR1F097)	 ( 29 OCT 75	 )

REFERENCE DATA PARAMETRIC DATA

SREF	 = II0.000O SO.FT.	 XMRP =	 986.7050	 IN. BETA	 = .000 ALPHA -	 135.000
LREF	 = 142.0000 IN. YMRP =	 .0000	 IN. PHI .000 RN =	 4.000
SREF	 = 142.0000 IN. ZMRP =	 .0000	 IN.
SCALE	 = .0089

RUN NO. 175/	 0	 RN:L = 3.97	 GRADIENT	 INTERVAL =	 -5.00/ 5.00

MACw ALPHA	 CNm CLMM CYM	 CYNM XCP/L RN
3.500 135.270	 10.2C800 3.97300 -.18600	 -.83100 .53500 3.97000

GRADIENT	 .00G00 .00000 .00000	 .00000 .00000 .00000

MSFC HRWT 034 (SA13F:	 SRB WITHOUT PROTUBERANCES (RIF098)	 t 29 OCT 75	 )

REFERENCE DATA PARAMETRIC DATA

S?£F 110.0000 SO.FT.	 )(`IRP =	 986.'50	 1N. BETA	 = .000 ALPHA -	 135.000
LREF	 = 142.0000 114. YM.PP =	 .0' -* . )J	 IN. PHI	 = .000 RN 5.300
BPEF	 = !42.0000 :N. ZNRP =	 CuO	 IN.
SCALE = 0:68

RJN NO. 153/	 C	 RN,L	 = 5.32	 GRADIENT	 INTERVAL =	 -5.00/	 5.00

MACH ALFA	 CNM CLMM CYM	 CYNM XCP/L RN
400 135.320	 5.87500 -6.91500 -1.14100	 2.41800 .66200 5.32000

GRADIENT .00000 .00000 .00000	 OG000 .00000 .00000



0

CJ ATE 19 Fr9 76
	

TABULATED SOURCE DATA. MSFC HRWT 034 (SA13F)
	

PAGE	 37

MSF:: ; 4RWT 034 (SA13F) SRB WITHOUT PROTUBERANCES
	

tRIF099)	 t 29 OCT 75 1

REFERENCE CATA
	

PARAMETRIC DATA

SQEF =	 110.0000 SO FT.	 XMRP =	 966.7050 IN.	 BETA	 =	 .000	 ALPHA =	 135.000
LF!_F =	 1+2.0000 IN.	 YMRP =	 .0000 IN.	 PHI	 .000	 RN	 5.400
cF =	 142.000n 1N.	 ZMRP =	 0000 IN.

SALE _	 .0086

RUN NO. 172/ 0	 RN/L =	 5.37	 GRADIENT INTERVAL - -5.00/ 5.00

MACH	 ALPHA	 CNM	 CLMM	 CYM	 CYNM	 XCP/L
2.000	 135.680	 11.50900	 2.73700	 -.04500	 -.21700	 .54700

	

GRADIENT	 .00000	 .00000	 .00000	 .00000	 .00000

MSFC HRWT 034 (SA'.3F) 5R8 W!THCUT PROTUBERANCES

REFERENCE DATA

SR=F -	 110.0000 SO. FT.	 XMRP =	 986.7050 IN.	 BETA	 =
LP.EF =	 142.0000 IN.	 YMRP =	 OOCO IN.	 PHI	 =
gF.EF	 142.0000 IN.	 ZMRP =	 .0000 IN.
SCALE -	 .9069

RUN NO. 158/ 0	 RN/L =	 6.23	 GRADIENT INTERVAL = -5.00/ 5.00

MACH	 ALPHA	 Ch'M	 CLMM	 CYM	 CYNM	 XCP/L
1.430	 136.120	 11.69300	 -3.35600	 .07300	 -.03900	 .59000

	

GRADIENT	 00000	 .00000	 .00000	 .00000	 .00000

MSFC HRWT 034 (SA13F) SRB WITHOU T. PROTUBERANCES

REFERENCE DATA

SP=%	 11C.0000 SO.FT.	 XMRP -	 986.7050 IN.	 BETA	 =;rc =	 _42.CO03 iN.	 Y119P =	 0000 IN.	 PHI	 =yxc	 t42.CCi.O IN.	 Z"4.p =	 .0000 IN.

RN

5.37000

.00000

(RIFI00)	 ( 29 OCT 75 )

PARAMETRIC DATA

.000	 ALPHA =	 135.000

.000	 RN	 =	 6.200

RN
6.23000
.00000

IRIF101)	 1 29 OCT 75 )

PARAMETRIC DATA

.000	 ALPHA -	 135,000

.000	 RN	 =	 6.300

RL•N ".3. 157/ 0	 RN: L -	 6.29
w	 MACH	 ALPHA	 Chit	 CLMM

1.190	 136.220	 11.31600	 -6.72500
GRADIENT	 .00000	 .00000

x^ IA"

9GL^` OAS

GRADIENT INTERVAL - -5.00/ 5.00

CYM	 CYNM	 XCP/L	 RN
.03900	 -.01100	 .61500	 6.29000
.00000	 .00000	 .0CGCO	 .00000



DATE	 19 FEB 76 TABULATED SOURCE DATA.	 MSFC HRWT 034	 ISAI3F1 PAGE	 38

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES (RIF102)	 f 29 OCT 75
REFERENCE DATA PARAMETRIC DATA

SREF	 = 110.0000 SO FT.	 XMRP =	 986.7050	 IN. BETA	 = .000 ALPHA -	 135.000
LREr	 = 142.0000 IN. YMRP =	 roo0	 IN. PHI .000 RN 7.J00
BREF	 = 142.0000 IN. ZM*RP -	 J000	 IN.
SCALE = .0088

RUN NO. 1541	 1	 RN/L	 - '7.00	 GRADIENT INTERVAL -	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L RN
.600 135.640	 6.45800 -7.25800 -.69300	 .50700 .658x•0 7.00000

GRADIENT	 .00000 .00000 .00000	 .00000 .00000 .00000

MSFC HRWT 034 ISA13F1	 SRB WITHOUT PROT'BERANCES IRIF1031	 t 29 OCT 75	 1

REFERENCE DATA PARAMETRIC DATA

SREF	 - 1,0.0000 SC.FT.	 XMRP =	 969.7050 1N. BETA	 = .000 ALPHA 135.000
LREF	 = 142.0000 1N. YMRP =	 .0000	 IN. PHI .000 RN =	 7.700
SREF	 = 142.0000 1N. ZItRP =	 0000	 IN.
SCALE = .0086

RUN NO. 176/ 0	 RN/L = 7.68	 GRADIENT INTERVAL =	 - 5.00/ 5.00

MACH ALPHA	 C\'M CLMM CYM	 CYNM XCP/L RN
3.500 135.5;0	 9.86800 3.68000 -.30300	 -.67600 .53600 7.68000

GRAJiENT	 .00 co .00000 .00000	 .00000 .00000 .00000

MSFC HRWT 034 ISA13F1 SRB WITHOUT PROTUBERANCES (R!F1041	 l 29 OCT 75	 1

REFERENCE DATA PARAMETRIC DATA

SP_-	 - 110.0000 SO FT.	 XMRP =	 996."',:50	 1N. BETA 000 ALPHA 135.000
LPEF	 = 142.000 IN. YMRP =	 ^^'0	 IN. P!!1 .000 RN =	 8.300
E...EF	 - !42.0000 1N. Z,-RP =	 J	

IN.
SCALE = 0068

RlJ'Y NC. 1591	 0	 R\.,L	 - 8.32	 GRADIENT	 INTERVAL =	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L PN
.400 135.520	 5.6400 -6.93700 .10500	 1.21000 .66400 6.32000

GRAD!ENT	 .00000 .00000 .00000	 .00000 .00000 .00000



0

CATE 19 FEB 76 TABULATED SOURCE DATA.	 MSFC HRWT 034	 (SA13F)

MSFC HRWT 034 (SA13F)	 SRB WITHOUT PROTUBERANCES

REFERENCE DATA

SaEF	 - 110.0000 SO.FT.	 XMRP =	 986.7050	 IN. BETA
LRE :,2.UUUU IN. YM.RP =	 .0000	 IN. PHI
BREF 142.0000 IN. ZMRP =	 .0000	 IN.
SCALE _ .0088

RUN NO. 155/ 0	 RN/L = 8.40	 GRADIENT INTERVAL	 -	 -5.00/	 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L
.890 136.460	 9.60200 -9.44100 .22300	 1.32900 .64700

GRADIENT	 .00000 .00000 .00000	 .00000 .00000

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES

REFERENCE DATA

SFEF 110.0000 S^..FT.	 XXRP =	 966.7050	 1N. BETA
LR_F	 = 142.0000 IN. YMRP =	 0000	 IN. PHI
BREF 142.2000 IN. ZM.RP =	 0000	 IN.
SCALE .1089

RUN NO. 156/	 1	 RN/L	 - 8.65	 GRADIENT	 INTERVAL =	 -5.00/ 5.00

MACH ALPHA	 Cti.M CLMM CYM	 CY" XCP/L
:.000 136.660	 9.94200 -9.77600 .16300	 .41900 .64700

GRAC;ENT	 .00000 .00000 .00000	 .00000 .00000

MSFC HRWT 034 (SA13F)	 SRS WITHOUT PROTUBERANCES

R_FERE\,E DATA

SFEF :10.0000 SP-FT.	 XMRP =	 966.7050	 IN. BETA
LREF	 - 142.0000 I`:. V"p^P =	 CCCO	 IN. PHI
BRr F	 = 142.0000 IN. ZM:RP =	 .0000	 IN.
SCALE - 0058

RUN NO. 160/ 0	 RN/L - 9.64	 GRADIENT INTERVAL -	 -5.00 5.00

MACH ALPHA	 CNM CL`SM CYM	 CYf,m XCP/L
.500 135.710	 5.07100 -7.41500 -.69700	 1.CE5'10 .6.6500

GRADIENT	 00000 .00000 .00000	 .00030 .00000
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(RIFI05)	 c 29 OCT 75 1

PARAMETRIC DATA

.000	 ALFHA	 135.000

.000	 RN	 =	 8.400

RN
8.40000
.00000

(RIF106)	 1 29 OCT 75 1

PARAMETRIC DATA

.000	 ALPHA -	 135.000

.000	 RN	 =	 6.650

RN
8.65000
.00000

(RIhO7)	 ( 29 OCT 75 1

PARAMETRIC DATA

.000	 ALPHA =

.000	 RN	 =

RN
9.64000
.00000



CATE	 19 FEB 75 TABULATED SOURCE DATA.	 MSFC HRWT 034 (SA13F) PAGE	 40

MSFC HRWT 034 (SA13F)	 SRB WITHOUT PROTUBERANCES IRIF108)	 l 29 OCT 75	 1

REFERENCE DATA PARAMETRIC DATA

SPEF 110.0000 SO.FT.	 XMRP =	 986.7050	 IN. BETA	 = .000 ALPHA =	 135.000
LREF 142.0000 '.N. YMRP =	 .0000	 IN. PHI .000 RN 10.840
6REF	 = 142.0000 IN. ZMRP =	 .0000	 IN.
SCALE = .0088

RUN NO. 161/	 0	 RN/L	 = 10.83	 GRACIENT	 INTERVAL =	 -5.00/ 5.00

MACH ALPHA	 CNM CLMM CYM	 CYNM XCP/L RN
.600 136.000	 6.37900 -6.94000 -.37300	 .26800 .65300 10.83000

GRADIENT	 .00000 .00000 .00000	 .00000 .00000 .00000

MSFC HRWT 034 (SA1 7F)	 SRB WITHOUT PROTUBERANCES (R1FIC91	 l 29 OCT 75	 1

REFERENCE DATA PARAMETRIC DATA

SREF	 = 110.0000 SO FT.	 XMRP =	 986.7050	 IN. BETA	 z .000 ALPHA =	 135.000
LREF	 = 142.000C IN. YMRP =	 .0900	 IN. PHI	 = .000 RN 11.900
BREF	 - 142.0000 1N. ZMRP =	 .0000	 IN.
SCALE - 0988

RUN NO. '62/ 0	 RN/L - 11.94	 GRADIENT	 INTERVAL	 =	 -5.001 5.00

MACH ALPHA	 CNM CLMM CYM	 c Yw. XCP/L RN
.700 136.410	 6.93000 -8.50770 .18700	 .48400 .668CO 11.94000

GRADIENT	 00009 .00000 .130000	 .00000 .00000 .00000

MSFC HRWT 034 (SA13F)	 SRS WITHOUT PROTUBERANCES (RIF110)	 i 29 OCT 75	 )

REFERENCE CA'A PARAMETRIC DATA

S?E= 110.0000 SO.FT.	 X"RP =	 986.70!;0	 IN. BETA .000 ALPHA -	 135.000
L?---F 142.0070 IN. YMRP =	 C!	 "'	 IN. PHI	 = .000 RN a	 12.800
F - 142.0000 IN. ZNRP -	 (^'.:	 IN.
SCALE _ .GCBs

RU% %C. '63/ 0	 RNIL = 12.83	 GRADIENT	 INTERVAL	 =	 -5.00/	 5.00

".N ALPHA	 CN^,1 CLMM CYM	 CYN."1 XCP/L RN
.819 !?5.930	 8.77500 -8.67200 .02300	 .19100 .64700 12.83000

GRADIENT	 OOcC0 .00000 .00000	 .00000 .000OC .00000

ov
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GATE 19 FEB 76

REFERENCE DATA

SR 110.0000 SO.FT.	 XMRP =	 986.7050 IN. BETA
LRLF	 = 142.0000 IN.	 YNRP = .0000	 ;N. PHI
B:-EF	 = 14?.0000 IN.	 PNRP = 0000	 IN.
SCALE = Cosa

RUN NO. 173/	 0 RN/L = 5.38	 GRADIENT	 INTERVAL -	 -5.00/ 5.00

MACH ALPHA CNM CLMM CYM	 CYNM XCP/L
2.000 145.490 7.93800 1.52600 -.04100	 -.23;00 .55100

GRADIENT .00000 .00000 .00000	 .00000 .00000

MSFC HRWT 034 (SA13F)	 SRB WITHOUT PROTUBERANCES

TABULATED SOURCE DATA. MSFC HRWT 034 (SA13F)

MSFC HRWT 034 (SA13F) SRB WITHOUT PROTUBERANCES

PAGE	 41

(RIF111)	 t 29 OCT 75 )

PARAMETRIC DATA

.000	 ALPHA =	 145.000

.000	 RN	 5.400

RN
5.38000
.00000

(RIF112)	 1 29 OCT 75 1

REFERENCE DATA PARAMETRIC DATA

SPEF 110.0000 SO. FT.	 XMRP =	 985.7050	 IN. BETA .000 ALPHA =	 145.000
L4EF	 = 142.0300 IN. YMRP - .0000	 IN. PHI	 = .000 RN =	 6.000
BREF	 = 142.COCO IN. ZMRP - .0000	 1N.
SCALE = C080

RUN NO. 170/	 0 RN/L = 6.05	 GRADIENT	 INTERVAL =	 -5.00/ 5.00

MACH ALPHA CNM CLMM CYM	 CYNM XCP/L RN
1.420 145.820 7.90300 -3.47700 -.03000	 -.38700 .60300 6.05000

GRADIENT .00000 .00000 occoo	 .0Co00 .00000 .00000

MSFC I+RWT 034 (SA13F)	 SRB WITHOUT PROTUBERANCES (RIF113)	 ( 29 OLT 75	 1

REFERENCE DATA PARAMETRIC DATA

SPEF 110.0000 SD.FT.	 XMRP =	 986.7C50 IN. BETA .000 ALPHA 145.000
LPEF	 - !42.=0 1N. YMRP - 0000	 IN. PHI	 = .000 RN 6.200
B?=F	 = :42.0000 1N. ZMRP = .0000	 IN.
SCALE _ ^„S8

T^
RUN NO. 169/	 0 RN/L - 6.16	 GRADIENT INTERVAL	 _	 -5.00/ 5.00

Q
C^ MACH ALPHA CN'M CLMM CYM	 CYPl`1 XCP/L RN

.-. !.200 145.650 7.76600 -4.69100 -.15300	 -.IC3CO .61600 6.16,-10
GRADIENT .00300, .00000 .00000	 QOOCO 00000 .00000

.b

cn

i



DATE 19 FES 76	 TABULATED SOURCE DATA, MSFC HRWT 034 (SA13F)

MSFC HRWT 034 (SA13FI SRS WITHOUT PROTUBERANCES

REFERENCE DATA

SREF	 = 110.0000 SO. FT.	 XMRP =	 996.7050 IN. BETA
LREF	 = 142.0000 1N. YMRP = .0000	 TN. PHI
SREF	 = 142.000n IN. ZMRP = .0000	 IN.
SCALE = COBB

RUN NO. 166/	 0 RN/L = 8.23	 GRADIENT	 INTERVAL =	 -5.00/ 5.00

MACH ALPHA C'dM CLMM	 CYM	 CYNM XCP/L
.400 145.350 3.6520C -5.02400	 -.2600	 -.28700 .6800.3

GRADIENT .00000 .00000	 .00000	 .00000 .00000

MSFC HRWT 034 (SA13F) SRO WITHOUT PROTUBERANCES

RE FEPENCE DATA

SPEF	 = 110.0000 SO..FT.	 XMPP =	 986.7050 IN. BETA
(.REF	 = 142.CJOL IN. YMRP = .0000	 IN. PHI
SREF	 = :42.0000 1N. ZMRP = .0000	 IN.
SCALE = cc88

RUN NO. 168/	 1 RN/L = 8.57	 GRADIENT	 INTERVAL -	 -5.00/ 5.00

MACH ALPHA CNM CLNM	 CYM	 CYNM XCP/L
.910 :45.950 5.44300 -7.00700	 .20800	 .23600 .67200

GRADIENT .0000c 00000	 .00000	 .00000 .00000

MSFC HPWT C34 (SAIY) S.RB WITHOUT PROTUBERANCES

REFERENCE DATA

SREF	 = !10.0201 SC.FT.	 XMRP 986 .t'`	 .	 'N.
LREF	 = :42.1"^30	 :N. YMRP s ',G)	 IN.
SREF	 = :42.000G	 :N. ZMRP = 0000 IN.
SCALE = .0088

RUN NO. 177/	 0 RN/L 8.01

MACH ALPHA C^4M CLMM
3.500 I45.390 6.24900 1.23700

0PAC:E`:T nc00o .01;000

BETA	 =
PHI	 =

GRADIENT INTERVAL - -5.00/ 5.00

CYM	 CYN'I	 XCPiL	 RN
-.15700	 -.31500	 .55000	 8.91000
.0c000	 cccoo	 .00000	 .00000
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(RIFlt4)	 t 29 OCT 75 )

PARAMETRIC DATA

.000	 ALPHA -	 i45.000

.000	 RN	 8.200

RN
8.23000
.00000

(RIF1151	 129 OCT 75 1

PARAMETRIC DATA

.000	 ALPHA -	 145.000

.000	 RN	 8.600

RN
8.57000
.00000

IRIFI16)	 ( 29 OCT 75 1

PARAMETRIC DATA

.000	 ALPHA	 145.000

.000	 RN	 =	 8.900

0



CA'E	 19 FES 76 TABULATEO SUURCE OATH,	 MSFC HRWT 034 (SA13F) PAGE	 43
{1

MSFC HRWT 034 tSA13F) SPB WITHOUT PROTUBERANCES (RIF117)	 1	 29 OCT 75	 I	 _

R.EFEPENCE DATA PARAMETRIC OATA

SPEF	 = 110.0000 SO. FT.	 XMRP =	 986.7050	 IN. BETA	 - .000	 ALPHA	 145.000
LRc	 = 142.0000	 IN. YMRP =	 .0000	 IN. PHI	 = .000	 RN	 =	 11.000
3REF	 - 142.0000	 IN. Z.MRP =	 .0000	 IN.
SALE = 0088

RUN NO. 167/ 2	 RN/L = 10.99.	 GRAOIENT	 INTERVAL =	 -5.00/ 5.00

MACH ALPHA	 C14M CLMM	 CYM	 CYNM XCP/L RN
.600 145.670	 3.6140G -5.27500	 .02400	 .52700 .67900 10.99000

GRADIENT	 .00000 .00000	 .00000	 .00000 .00000 .00000

o
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