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l : FOREWORD

f This report presents the results of a plume technology

f wind tunnel test in the NASA-MSTF'C 14 x 14-Inch Trisonic Wind
Tunnel., The test was conducted by personnel of the Lockheed-
Huntsville Research & Engineering Center for the Systems Dy-

namics Laboratory of the Marshall Space Flight Center under
Contract NAS8-29752. The MSFC technical monitor for this
study is Mr. Kenneth I.. Blackwell, ED-32.
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SUMMARY

As part of the NASA-MSFC Space Shuttle plume technology study,
an experimental aerodynamic investigation was conducted to supplement
the existing data base with data as a function of both local and freestream
Mach number.

The test was conducted in the Marshall Space Flight Center's 14 x 14-
inch trisonic wind tunnel using a strut-mounted cone-cylinder-flare SRB type
model. Two single nozzles of area ratios 5.0 and 8.0 were tested along with
two flare angles of 10 and 20 degrees.

To meet the objective of obtaining data as a function of local Mach
number, flare angles of 10 and 20 degrees were tested at Mach numbers of
0.5, 0.9, 1.2, 1.46, 1.96 and 3.48 in the presence of gaseous plumes. An
attempt was made to determine the local Mach number above the flare by
utilizing a pitot probe. This abjective was only partially satisfied because
the 20 degree flare separated the flow ahead of the flare for Mach numbers
of 0.5 to 1.96. An accurate local Mach number could not be determined
because of the separated flow.

To meet the objective of a data base as a function of frrestream Mach
number, model surface and base pressures were obtained in the presence

of gaseous plumes for a matrix of chamber pressures and temperatures at
Mach numbers of 0.5, 0.9, 1.2, 1.45, 1,96 and 3.48.

iii

LOCKHEED - HUNTSVILLE RESEARCH & ENGINEERING CENTER

e o

I

S Eharr i K AT T

s e




Section

LMSC-HREC TR D568157

CONTENTS

FOREWORD
SUMMARY
INTRODUCTION

TEST APPARATUS

2.1 Test Facility Description
2.2 Heater Description

2.3 Model Description

TEST PROCEDURE AND CONDITIONS
DATA ACCURACY

PRESENTATION AND DISCUSSION OF DATA
5.1 Partl
5.2 Part 2

REFERENCES
TABLES AND FIGURES

Appendix

iv

LOCKHEED - HUNTSVILLE RESEARCH & ENGINEERING CENTER

Page
ii

iii

—

RV TN+ BN o B .« "L I . R X

11

Al el b ot g VT R, T T A SR L T TR ] ST AT e e g M e A

TR LT L vl PO




Aty b

- = T

1
[ —

LMSC-HREC TR D568157

Section 1
INTRODUCTION

NASA-MSFC is currently conducting a2 Space Shuttle plume technology
study to determine the parameters pertinent to simulating Space Shuttle
engine plume~induced effects on aerodynamic characteristics in the wind
tunnel using air and CF4 as the simulant gas, and to gain a better understand-
ing of the plume gasdynamic parameters which govern the plume-flowfield

interaction.

As a part of the overall program, a test was conducted in the MSFC
14 x 14-Inch Trisonic Wind Tunnel to provide a data base which is a function
of both local and freestream Mach number. This data base may be used to

refine Mach number correlation techniques.

The test program consisted primarily of generating single nozzle
exhaust flow to investigate plume induced effects on afterbody and base

pressures for various flared base configurations.

The basic model for this investigation consisted of a strut-mounted cone-
cylinder body with two intercl-angeable flared bases and two interchangeable
conical nozzles. The MSFC heater and gas supply system was utilized to
supply air and CF4 to the model plenum chamber. Chamber pressures were
varied from 0 to 1800 psia and a chamber temperature of 500 ¥. Model sur-
face pressures, local base Mach numbers, and nozzle performance data were
obtained at freestream Mach numbers of 0.5, 0.9, 1.2, 1.46, 1.96 and 3.48 for
various chamber conditions at zero-degree angle of attack. Carborundum grit
was placed 2 inches aft of the cone-cylinder juncture to ensure a turbulent

boundary layer in the model.
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Section 2
TEST APPARATUS

2.1 TEST FACILITY DESCRIPTION

The test program was conducted in the NASA-MSFC 14 -inch trisonic
wind tunnel. The facility is an intermittent trisonic blowdown tunnel which
exhausts either to a vacuum system or to atmosphere. Ths tunnel is capable
of producing Mach numbers from 0.2 to 2.5 by utilizing a transonic test sec-
tion and Mach numbers from 2.74 to 4.96 with a supersonic test section.
Reynolds numbers per foot of up to 18,000,000 may be obtained depending
upon the test Mach number and tunnel limits. A more detailed description
of the facility is presented in the tunnel technical handbook (Ref. 1).

2.2 HEATER DESCRIPTION

A high-pressure gas system capable of supplying gas heated to a temper-
ature of 600 F and 2000 psia was used for this test program. The heater is
capable of a gas flow rate of up to 4 Ib/sec for a period of 10 sec, The system
is designed with three high-pressure storage tanks fabricated from heavy
wall tubing, The first tank in the series circuit (cold tank) is a 4.2 cu fi tank,
Two pneumatically driven compressors pump low pressure gas as supplied by
small cylinders or the facility air system to 4000 psia which is then stored in
this tank., The maximum tank pressure is controlled by a relief valve set at
4300 psi and a 4600 psi rupture disk., The output of this vessel is pneumatically
regulated and is used as the controlled supply for the second tank,

The second tank (hot tank) provides 6.9 cu ft of gas storage which can
be electrically heated to supply the test requirements for jet exhaust simula-
tion. The maximum pressure in the tank is controlled by a relief valve set
at 2200 psi and a 2500 pai rupture disk, Maximum temperature of the clamp-

on heaters is controlled by a 765 F sensing element.
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To provide system flexibility and to prevent the loss of expensive gas,
a 2.2 cu ft relief tank is provided. Gas can be removed from the hot tank
and stored in the relief tank for later use if the hot tank is overcharged.
The two compressors are also able to pump from the relief tank to the cold
tank.

The output of the system is opened by pushing the CF, tdischarge con-
trol valve" button. This activates the solenoid valve in the pneumatic circuit
to move the actuator on a discharge valve. The discharge pressure of the
system is controlled by setting a pressure with the ""dome regulator control”
prior to pushing the discharge button. Figure ! is 2 summary schematic

drawing of the heater.

A one-inch o.d. heated and insulated steel pipe was used to connect the
heater to the model. The pipe was attached to the heater discharge valve and
routed through the side of the tunnel, up through the tunnel floor and attached
to the sting.

A more detailed description of the heater and its operating character-

izgtics is presented in Ref. 2.

2.3 MODEI DESCRIPTION

The model, which is a scaled solid rocket booster, consists of a strut-
mounted cone-~cylinder body {Fig. 2} with two interchangeable flared bases
and two interchangeable nozzles {Table 1). The model was designed by
MSFC and fabricated by Micro~Craft, Inc., Tullahoma, Tenn. (Space Shuttle
Plume Technology Model, Assembly Drawing No. 80M51432). The cone-
cylinder model has a2 one-piece construction. The cylindrical afterbody is
rigidly attached to the strut and is composed of the nozzle plenum chamber
and the removable flared bases. The two interchangeable nozzles are
attached to the afterbody at the aft bulkhead. Figure 3 shows the model

installed in the wind tunnel.

LOCKHEED - HUNTSVILLE RESEARCH & ENGINEERING CENTER

e

e e e rme o e e

e




£

g

gy

iy

i

LMSC-HREC TR D568157

Six static pressure orifices are located on each of the two flared
bases. The model plenum chamber is equipped with a2 total pressure probe
and a total temperature probe. The nozzles are designed with three internal
static pressure orifices and three static base pressure orifices. The location
and numbering system for all the pressure orifices are shown in ¥ig. 4. The
nozzle tubes (1 through 6) and the flared base tubes {7 through 12) are routed
internal to the model and strut. Both sets of tubes are hard tubing all the
way from the model to outside the tunnel.

The nozzles and flared bases are attached directly to the afterbody and
are independently interchangeable. A silicon "O" ring is required to seal the

interface between the nozzle adapter and afterbody.

The model support consists of the strut, sting, and sting adapter (shown
in Fig.2). The strut and sting shown in Fig.5 are used not only to support
the model but also to supply the simulant gas to the model. The pressure

tubing is routed through the trailing edge of the strut and along the upper
surface of the sting.

A band of carborundum grit was positioned on the cylindrical afterbody
to ensure the formation of a turbulent boundary layer. A preliminary exper-
imental investigation determined the grit size should be No. 80 and should be
placed 2 inches aft of the cone-cylinder juncture.

Also part of the test hardware was the device utilized to rneasure pitot
pressures in the flow field above the flare. The device consisted of a probe
support mounted on the sting adapter and a probe connected to the support.
An installed view is shown in Fig. 6. Both the vertical and horizontal posi-
tion of the probe could be va’ . .d. Three different slots were provided to

hold the probe, each producing a different angular orientation between the
probe and the flare.
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o All model static pressures, base pressures, nozzle pressures, model

z
X
1
:
Ay
*
:
3
4
£
M
:
:

} : temperature and tunnel conditions were recorded by the Hewlett Packard 96

MX data system. All pressures were measured by individual transducers

and these, along with the chromel alumel thermocouple output in the plenum
i i chamber, were read by an electronic scanner. The output from the scanner
-

was recorded by the data system for reduction.
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Section 3
TEST PROCEDURE AND CONDITIONS

The test was conducted at Mach numbers of 0.5, 0.9, 1.2, 1.46, 1.96
and 3.48 with the model at a zero-degree angle of attack. Model chamber
pressures ranged from 0 to 1800 psia and a chamber temperature of 500 F.

The test program was conducted in two parts:

® Partl

In this part a grit study was performed to ensure the formation of a
turbulent boundary layer. The grit type, grit location and tunnel operating
conditions were varied as shown in Table 2. Shadowgraphs were taken during

the investigation.

Also in this part the local Mach number probes were calibrated as
shown in Table 3. Three prokes as shown were tested at freestream Mach
numbers of 0.5 and 1.96 to ensure proper operation,

& Part 2

This part of the test was performed in three phases: In phase 1 an
attempt was made to determine the effect of local Mach number on plume
angle. Local Mach number at the base was varied by utilizing ramp angles
of 10 and 20 degrees. An external pitot probe was positioned, using the
schlieren system, at the edge of the flare boundary layer and behind the
flare shock. Since the positioning is critical to correct pressure readings,
several runs were made at Mach numbers of 0.5 to 1.96 with the glass walls
installed. Then the porous walls were installed and data taken with the probe
positioned as previously determined. Supersonic runs of Mach 3.48 were 2ls0

made using the schlieren system to correctly position the probe.
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In the second phase,nozzles 31 and 33 (Table 4) were calibrated by blow-
ing air through both of them and freon (CF,) through nozzle 31 at selected
chamber pressures, chamber temperature and test section static nressure.
Nozzle static pressures, model static pressures, chamber pressure and test
section static pressure were recorded for each test condition. Several

frames of data and schlierens were taken.

After calibration of the nozzles, phase 3 was initiated. All of the
nozzles were tested for the specified Mach numbers and a matrix of chamber
conditions. During the non-quiescent phase, model surface and base static
pressures, plenum chamber pressure and temperature, nozzle wall static

pressures and test section conditions were recorded for each run.
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Section 4
DATA ACCURACY

The estimated accuracy of the data is as follows:

® Tunnel Conditions

Freestream total pressure +0.05 psia

Freestream static pressure +0.015 psia

® Model Surface and Base Pressures

0.5,0.9, 1.2, 1.46 and 1.96 40,113 psd (15 psid transducers)

M
0
M 3.48 ' +.0375 psia (5 psia traasducers)

® Nozzle Wall Static Pressures

Chamber pressure
0 - 2000 psia +0.375 psia {50 psia transducers)

& Model Plenum Chamber Conditions
Total and static pressure

0 - 2000 psia 418,75 psia (2500 psia transducers)
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L

i
g

[- I )

&5

D
¥

°

3

Brasatwd

4

$

Ty
v

£y

| SO

LMSC-HREC TR D568157

Section 5
PRESENTATION AND DISCUSSION OF DATA

This section summarizes data collected during parts 1 and 2 of the test
and presents results of the local Mach number investigation. A complete set

of data from part 2 is shown in the appendix.

5.1 Part!

During the grit study, the only data collected were shadowgraphs. These
were used to determine the proper grit location and size to ensure turbulent

flow. None of these are presented, but they are available.

The results of the local Mach number probe calibrations were pitot
pressures which were reduced to Mach numbers utilizing Ref. 3. The Mach
numbers were 0.5 and 1.96 as determined by the probes, which matched the

actual tunnel Mach numbers. This verified proper operation of the probes.
5.2 Part2

Results of the local Mach number investigation are summarized in Table 5,
Reference 3 was used to reduce the pitot pressures to local Mach number.
A complete run log and the resulting pitot pressures is shown in the appendix.
The correct local Mach number occurred at the maximum pitot pressure
reading. The position of the probe was usually outside of the boundary layer
and just below the shock. Both schlierens and shadowgraphs were taken and
are available,

The local Mach number investigation proved out the technique, but did
not satisfy the objective of determining local Mach effect on plume induced

aerodynamics. This is because at Mach numbers of 0.5 to 1.96 the 20 degree

LOCKHEED - MUNYSVILLE RESEARCH & ENGINEERING CENTER
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flare causes the flow to separate (Fig.7). Therefore, no correct local
Mach number could be determined. Thus for these freestream Mach
numbers plume induced aerodynamics as a function of local Mach number
cannot be determined. A comparison is possible at M = 3.48 because the

20-degree flare flow was not separated.

During the calibration phase nozzles 31 and 33 were calibrated as
irdicated in the calibration data summary (Table 4). Schlierens were taken
for each calibration run and are available. Sample schlierens are shown
ir Fig.8 for nozzle 33. Complete calibration results are shown in the

Appendix,

The non-quiescent phase consisted of generating nozzle flow for both
nozzles and a matrix of chamber conditions to investigate plume effects on
base pressure at Mach numbers of 0.5, 0.9, 1.2, 1.46, 1.96 and 3.48, Table 6
summarizes nominal test conditions, and Table 7 is a detailed run log of the
nonquiescent and calibration phase of the test program. The chamber tem-
perature (Tc) shown in Table 7 is approximate for runs 11 through 66 because
the thermocouple was broken. An approximate value of chamber temperature
was obtained in the following manner. By utilizing runs 115, 116 and 117 a
plot was made of T, as a function of P_. From this plot values of 'I‘c were

obtained for runs 11 through 66.

10
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MODEL NOZZLE GEOMETRY

Body Sta.

10.892
E+ Lt

ORIGINAL -
OF POOn ni .

>

. _“‘\\\“1\\‘\\\ 3 \\ ‘ \

b ——— ) ——
Nozzle | A/AT eli.p A B C D
(deg) {in.) {in.) (in.) {in.)
31 (8.0) (15)'H' {.321) (.909) | (.642) (1.182)
8.19 14,90 .317 L8907 .600 1.186
33 {5.0) {(25) (-407) (.909) |} (.813) {.719)
5.14 25.06 .402 911 711
+This dimension is a constant 0.34 in. for both nozzles.
(Design Dimension} Actual Dimension.
A/AY = exit plane area/throat area,
Table 2
GRIT STUDY
Pr
Run Grit Location Grit o0
No. from Shoulder {in.) No. (psia) M
7 0.5 180 28.0 1.95
8 150 28.0
9 120 28.0
19 No Grit 18.0 0.5
10 ] H 28.0 1.96
18 .0 160 18.0 0.5
11 igo0 28.0 1.96
17 80 18.0 0.5
12 ! 80 28.0 1.96
16 .0 100 18.0 0.5
13 100 28.0 1,96
15 20 18.0 1.96
14 Y 80 28.0 1.96

LOCKHEED - HUNTSVILLE RESEARCH & ENGINEERING CENTER
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Table 3
PITOT PROBE CALIBRATION

PT
e}
Run No Probe No. (psia) : M
1/0 1 18.0 0.50
2/0 2 18.0 &
3/0 3 18.0
4/0 1 28.0 1.96
5/0 2 28.0
6/0 3 28.0
Table 4
CALIBRATION RUNS
P, Te
Run No. (psia) (F') Gas Nozzle Description
113/0 400 £00 CF, Nozzle 31 o
A/A* = 8.0, 8, =15
112/0 1200 p
114/1 1550 }
¥
117/0 400 Air
116/0 12060
115/1 1550
/
37/0 400 Nozzle 33
/ A/A% = 5.0, ®)ip 25°
36/0 800
35/0 1300 v v ¥

13
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Table 5

IOCAL MACH NUMBER RESULTS

P " Flare
’ M Poo Too Tc Pc: Local .
Configuration »_}(psia) {psia)| (¥") |(psia)| Mach No.
Nozzle 33 3,48 | 0.67149.96}) -~ - 2.20
Tlare = 20° |3.48{ 0.67{ 50.01 |445.0| 988.4 2,19
Flare = 10° {3.48{ 0.67|50.01] - - 2.98
3,481 0.67]50.01 1445,0]1001.9] 2.96
0.50115.,23118.07¢{ — - Q.54
0.50 115.251{18.09 |445.0]1002.3 0.50
0.90 {10.69] 18.07)] -~ - 0.90
0.90 §110.67] 18.06 |445.0} 999.4 0.82
1.20) 7.48|118.071 - —_ 1.07
1,201 7.52 18.07 |445.0} 994.6 1.06
1.46 ) 5.77]20.05} — -— 1.27
1.46 | 5.75[20.05445,0(1001.9] 1.27
1.96 ] 3.83128.04) — — 1.69
¥ 1.96 | 3.83|28.05[445.0{1003,1] 1.69

14
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Table 6
NONQUIESCENT RUN NUMBER SUMMARY

Air Nozzle 33
A/a¥=50,0
Flare = 20°

_ .0
lip ™ 25

(psia)

Mach Number

Cr)l 5 .9 12 | 1.46 J1.96

3.48

212
z22
251
275
329
375
396
423
427
440
461
496
591
646
681
727
749
788
893
1039
1119
1300

—~ lz7r/9 | 23/9 | 19/9 | 15/9
500
11/1
18/0
19/0
26/0
27/0
12/0
20/0
17/0
25/0
28/0

29/0
24/1
13/0
21/0
30/0
16/0
23/0

22/0

Y 15/0 | 14/0

31/8
34/0

33/1

31/1

32/1

15
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Table 6 (Continued)

CF4 Nozzle 31

A/A = 8.0, 0
Flare = 10°

_ .0
lip ~ 15

{psia)

Mach Number

(°F) .5 9 1.2 1.96

3.48

212
448
434
450
468
631
681
589
716
763
793
816
894
1005
1043
1090
il110
1142
1300
1343
1377
1402
1550

92/0
96/0
103/0
97/0
93/0

104/0
1062/0

105/0
98/0
101/0
94/1
106/0

107/0
100/0
99/1

v 95/0

108/1
109/0
91/0

88/2

110/0

89/1

111/0
90/0

16
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2 Table 6 (Concluded)
{ Air Nozzle 33
A/AF = 5'05 ©)ip = 25°
: Flare =10
}
: Mach Number
¥ P T,
% ﬁ (psia) | (°F) 5 9 1.2 146 | 1.96 | 3.48
-
- ~ - 47/9 | 51/9 55/9 | 59/6 {63/8 |46/9
%’ 212 | 500 46/0
3 222
‘ 3 251 62/0
o 275 58/0
; r 329 51/0
L 375 50/0
. 396 64/0
| 423 57/0
% 427 61/0
j 440 52/0
P 46} 49/0 _
i 1 496 45/0
591 48/0
- 646 53/0
1 681 65/0
727 56,0
1 749 47/0
788 60/0
‘ 1 893 54/0
P 1039 44/0
I 1119 55/0
E ? 1300 Y 59/0 | 66/0 | 43/0
-
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Table 7
RUN LOG

Run Nozzle M Puo PToo Tc: Pc
No. Configuration w |(psia) | (psia) (OF) {psia) Comments
11 Nozzle 33 1.96 3.83 128.06 | 330.0] 220.3 | Transonic Test

Section Porous
12 | Air 1.96 | 3.78 [28.04 | 360.0! 390.2 | W2lls Installed
13 | A/A%= 5.0 1.96 | 3,70 [28.05 [ 410.0{ 657.1
14 |8, = 259 1,96 | 3.81 [28.04 }470.0] 129.7
15/9 | Flare = 20° | 146 | 5.74 |20.02 | ~— —~ | Jet Off
15 1.46 | 5.77 |20.02 {475.0 1326.8
16 144 | 573 {20.03 |425.0]791.5
17 1.47 | 5.73 {20.02 {370.0| 438.6
18 145 | 5,76 |20.03 | 335.01 252.0
19/9 1.2} | 7.31 j18,00 | — - Jet Off
19 1.19 | 7.41 [18.02 |340.0} 273.1 '
20 1.21 | 7.47 }18.04 |370.0| 420.0
21 1.19 | 7.41 [18.05 }415.0| 708.9
22 1.23 | 7.44 |18.07 {4555 L097.6
23/9 0.88 [10.88 |18.08 | — | =— Jet Off
23 0.88 | 10.84 |18.08 | 445.0} 917.8 |~
24 0.91 |10.60 |18.03 }405.0} 651.0
25 0.93 |10.57 |18.03 | 370.0] 443.1
26 0.92 |10.59 |18.03 | 350.0| 330.0
27/9 0.51 |15.11 |18.02 | — - Jet Off
27 0.53 |15.08 |18.02 | 335.0{ 364.8
28 0.53 |15.,10 {18.02 | 375.0} 460.8
29 0.51 |15.11 |18.02 | 395.0] 572.9
30 0.52 |15.12 |18.02 | 420.0 | 744.5
31/8 | 3.48 | 0.67 |49.87 | — —  |Jetof ¥

18
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gﬁ‘: Table 7 (Continued)
N
: Qg Run Nozzle M Poo PToo o ¢ PC
! No. Configuration ®  |(psia) l{psia) ! ("F} | (psia) Comments
j i 31* §?rzzle 33 3.48 | 0.67 |49.91 |450.0 |{1047.5 |Supersonic Test
- 32: A/A% =50 3.48 | 0.67 [49.90 |470.0 [1253.6 |O°CHen
i 33* 911p=25° 348 | 0.67 {49.90 }380.0| 492.5
“ 34 Flare = 20° 3.48 | 0.67 [49.90 [325.0] 219.5
%; 35" | Flare = 10° - 0.40 | — 470.0 {1275.8 | Calibration Data
g 36" — | oo - laz0.0]| 827.4
- @ 37" —~ | 040 — [3715.0| 412.3
P 43" 3.48 | 0.67|50.02 |275.0 |1349.3 Tap 11 Bad
] i 44: 348 | 0.67 |50.01 |450.0 [1048.0
45 348 | 0.67 {50.02 {385.0| 513.2
§ i 46" 3.48 | 0.67 |50.02 |320.0| 213.2
ﬁ 46/9" 348 | 0.7 |50.01 | — —  {Tet Off |
L I 47/9 0.51 |15.14 [18.07 | — —~  |Jet Off Transonic
Eﬁ” 2 Test Section Porous
i Walls Installed, Tap
I 47 0.51 |15.18|18.08 |420.0| 756.9 |1} B¢
i 48 0.51 {15.18 |18.07 |400.0} 592.5
1 49 0.50 | 15.18 |18.07 {375.0 | 461.3
50 0.51 |15.19 |18.07 |360.0| 369.0
51 0.90 [10.71 {18.08 | 350.0] 335.3
; I 52 0.90 | 10.73 |18.07 | 370.0 [ 440.7
53 0.90 | 10.72 {18.07 [ 405.0] 633.1
1 54 0.90 | 10,73 |18.07 | 435.0( 879.7
55/9 1.20 | 7.45 {18.07 | — —  |Jet Off
By 55 1,20 { 7.45 [18.07 | 460.0(1132.6
. A 56 1.20 | 7.47 {18.07 | 415.0| 720.9
P 57 1.20 | 7.48 |18.07 | 370.0| 427.3
58 1.20 | 7.50 [18.06 | 340.0| 274.2
; o 51/9 0.90 {10.65 |18.07 | — - Jet Off
P 59/6 Y 1.47 | 5.73 |20.05 | — - Jet Off 3
’ *Indica.tes schlieren taken.
: 19
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Table 7 (Continued)

LMSC-HREC TR D568157

Run Nozzle M Poo PToo OTC Pc

No. | Configuration 0 (psia) | {psia)| ( F)J {psia} Comments

59 Nozzle 33 1.47 5.73 120.06 | 470.0 |1295.6 [|Transonic

60 air 147 | 5.76 [20.04 |425.0] 798.2 gﬁi‘:f:%‘:ﬁ

61 A/A" =5.0 147 | 5.69 [20.04 [ 370.0] 441.5 |Installed,Tap

62 ip = 25° 1.47 | 5.73 {20.04 | 335.0| 254.6 |1} Bad

63/8 | Flare = 10° 1.96 | 3.82 )28.07 ) - — | Jet Off

63 1.96 | 3.80 |28.03 |325.0! 224.9

64 1.96 | 3.82 |28.02 | 365.0| 395.0

65 1.95 | 3.83 {28.05 | 410.0( 678.6

66 ‘ 1.96 | 3.81 |28.04 |475.0}1350.7

883 Nozzle 31 1.97 | 3.76 {28.01 |410.5| 706.4

89 Air 1.96 | 3.82 |28.04 |471.9{1132.9

90 A/A%= 8.0 1.95 | 6.33}23.28 |511.8]1521.8

91 Oip = 15° 1.97 | 7.08 [23.45 | 367.4| 460.2

92 Flare = 10° 1.47 | 5.75 |20.03 | 368.0 ] 450.6

93 1.47 | 6.78 (17.75 | 423.8| 674.7

94 1.45 { 5.81 |20.03 | 495.9]1056.2

95 1.45 | 5.87 |20.04 | 494.0}1568.3

96 1.18 | 7.52{18.18|360.9| 478.0

97 1.19 | 7.53|18.15 {426.3| 708.2

98 109 | 7.54 |18.15 | 467.4} 983.2

99 1.20 | 7.52 [18.15 | 517.6 |1440.2

100 0.89 {10.70 |18.17 [ 517.1 {1388.1

101 0.96 110,73 [18.15 | 486.3|1005.4

102 0.95 | 10.73 [18.12 | 466.6 | 812.3

103 0.90 | 10.70 |18.12 | 438.4] 628.0

104 0.50 [15.23 [18.14 | 435.6| 717.1

105 0.50 [ 15.22 |18.13 | 468.7 | 899.8

106 0.50 | 15.24 118,12 | 484.9]1130.9

107 v 0.50 |15.23 |18.13 | 501.81323.6 ¥
20
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Table 7 (Concluded)

LMSC-HREC TR D568157

P T P
Run Nozzle Moo Poo Tco 0.5 ¢
No. Configuration (psia)| (psia)} {( F)}| (psia)] Comments
£
108 Nozzle 31 3.48 0.67 | 49.88 1308.1] 204.4 { Supersonic Test
. Section,Tap 11
Alr Bad
109 A/A% - 8.0 348 | 0.67 |49.88 {391.9] 466.2
N = 8.
110 6. - 15° 348 | 0.67|49.87 [462.4] 799.9
111" Fllfre _ 100 | 348 | 0.67]49.88 |513.4[1426.1
111/9% 348 | 0.67149.87 | — — | Jet Off
1127 - - - 531.011235.1 | Calibration
113% - — | — |392.1]| 4a17.5 | D2t2
114% ¥ - - 1 - 513.5[1547.3
115% Air - - - 495.611538.1
116™ - - - 463.1[1186.1
117F ¥ - — 1 — |351.6| 394.2 \ y
21
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Base Pressure

Orifice

¢=0

.

28

=

Nozzle
Wall
Pressure
Orifice

wd

(v\l
i

)

Nozzle Wall Pressure QOrifice Liocations

Nozziel Nozzl Dist, from| Angular
It;gz‘e szzjie Gas |Orifice | Exit Plane |Orientation,
. g (in.) ¢ (deg )
=
A/A" =8.0 1 .075 180
3l _.:o | CF 2 244 180
§ ®ip=13 ol I 525 180
&
A/A =50 1 .049 180
33 .. =25° Air 2 .134 180
lip ™ 3 224 180
Base Pressure Orifice Locations
s Body Radial Angular
OESCE Station Location Location,d
’ (in.) (deg )
4 10.892 .50 0
5 10.892 .50 90
6 10.892 .50 270

Fig.4 - Plume Technology Model Pressure Orifice Locations
a. Nozzle Wall and Model Base
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— 837 —| 7

Orifice Distance {Angular

No from Base {Location

: of Skirt {in.)| (deg)
7 .149 0

8 A44
g .739
10 .937
11 1.237
12 1,537

".405‘1‘—\—}

Orifice Distance Angular

No from Base |Liocation

‘ of Skirt {(in.} | (deg}
7 .135 0

8 235
9 .335
10 475
il 575
12 £75

Fig. 4 (Concluded)

b. Flare Configurations
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Fig. 8 - Schlierens Taken During Nozzle 33 Calibration Flowing Air

a. P,

1276 psia, T, =470.0F, PchJ = .4 psia
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ORIGINAL PAGE'}'S
OF PCOR QUALITY

.4 psia

w._

420.0 F, P

T
c

827.4 psia,

g =

P

Fig. 8 (Continued)
b.
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LMSC-HREC TR D568157

Appendix

This appendix presents all of the local Mach number, calibration and
non-quiescent tabulated data obtained during the test program. Tables 5
and 6 summarize the calibration and non-quiescent nominal test conditions
and Table 7 is a detailed run log of those two phases of the test with qualify-
ing comments pertinent to each data point. The local Mach number run log
and results are shown in Table A-1 with comments periinent to each data
point. These tables should be used to locate any particular data point by
noting the run number in the table and then referring to the tabulated data.

The parameters in the tabulated data are defined in the nomenclature of
this appendix.

Eleven frames of data were taken for all runs., For the calibration
runs the data shown is a representative frame from all eleven. This could
be done because nozzle pressure ratios varied little with plenum chamber
pressure. The non-quiescent data and local Mach number data presented
are an average of several frames. The fra.nes utilized for averaging
covered the highest plateau of model plenum chamber pressure. The data
used for averaging is available. Mach numbers presented may be in error

by +0.2. 'The tabulated tunnel conditions (PSA and PTA) should be used to
obtain the correct Mach number.

Schlieren photographs were taken for all calibration runs plus several

non-quiescent runs (Table 7). The frame number of each schlieren is noted

on strip charts for each run which are available. Both schlierens and shadow-

graphs were taken during the local Mach number investigation as shown in
Table A-1,
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Symbol

NO
Q
PSA
PsSC

PSM/PSA

PTA
PTC
PTC/P1
PTC/P2
PTC/P3
P4/PSA
P5/PSA
P6/PSA
RN/L
TEMP

TC

LMSC-HREC TR D568157

NOMENCLATURE

Description

perpendicular distance from center of probe to flare
measured prior to run, in.

horizontal distance from center of flare to nozzle exit
Pla-ne, in.

freestream Mach number

pressure orifice number

freestream dynamic pressure, psia
freestream static pressure, psia
mode' chamber static pressure, psia

model surface or base static pressure to fireestream
static pressure ratio

freestream total pressure, psia
model chamber total pressure, psia
model chamber total pressure to nozzle wall static

pressure ratio (see Figs. 4b and 4c for respective
locations), psia

model base static pressure to freestream static
pressure ratio (see Figs, 4b and 4c for respective
locations), psia

freestream Reynolds number per foot, 1/ft x 10“6

freestream total temperature, F

model chamber total temperature, F

A-2
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LMSC-HREC TR D568157

Table A-1
LOCAL MACH MUMBER RUN SCHEDULE

Pitot Pressure .
P Prp T P Pitot
Run l\zozzle‘ M w0 © o c c .A .B Pressure
No. Configuration w | {psia}| (paia) ("F} | (psia)] {in.) {in.) {peiz) Comments
1/0* Nozzle 33 1,20 | 7.34| 18.04 - — |0.280070.489 - Pitot Pressure
1/17 | singte 1.20 | 7.36 | 18.04 - - - Invzlid Due to
Flow Separation

2/0* | a/a¥-5.0 {1.20] 7.28 | 18.04 | 355.0| 3508 - Forward of Flare
3/0° 0, = 25° 050 |15.14 ] 18.08 - - -
4/0° | Flare = 2¢° [0.90 [10.70 { 18.05 - - -
5/% 1.46 | 5.45 | 20.03 - - -
6/0 1.96 | 3.66 | 28.04 - - -
770 1.96 | 3.48 | 28.06 | 470.0 11319.2 -
8/2 1.96 | 3.84 | 28.04 - - -
9/0 1.96 | 3.8:1|28.04 | 475.0 {13370 -
10/1* 1,96 | 3.81 | 28,05 | 360.0 | 394.9 ¥ - Y
38/9 3.48 | 0.67|49.91 - — {0.28 [0.489 10,09
3g/8" 3.48 | 0.67 | 49.90 - ~ loas |o.494 12.93
38/7" 3.48 | 0.67 | 49,90 - - |o.10 |0.496 5.47
38/6" 3.48 | 0.67 | 49.90 - — o1 o.86 7.36
38/5" 348 | 067 (4090 | — | ~ [oaz |o.290 7.61
3g/4" 3.48 | 0.67 | 49.94 - | = lo.13 [o0.u48s 8.70
38/3" 3.48 | 0.67 | 49.96 - — lo.16 |o0.290 13.80
38/2 3.48 | 0.67 | 49.96 - ~ lo.17  [o0.490 13.86
g/ 1" 3.48 | 0.67 | 49.96 - — lo.18 ]o0.490 14.02
38/0° 3.48 | 0.67 |49.95 - — {e.19  |0.490 12.51
39/9 3.48 | 0.67 |49.97 - -~ lo.z0 lo.490 10.10
39/ 3.48 | 0.67 |49.93 | 445.0 |1001.9]0.09 |0.490 8.51
39/3" 3,48 | 0.67 |49.93 [ 445.0 | 998.5]0.11 [0.490 8.70
39/4° 3.48 | 0.67 |49.93 | 445.0 |1001.3{0.15 |0.490 8.79
39/5" 3.48 | 0.67 | 49.93 | 450.0 [1030.7}0.20 |0.490 8.90
39/6" 3.48 | 0.67 | 49.93 | 445.0 {1002.0{0.23 j0.490 8.54
39/7 3.48 | 0.67 {49.93 | 450.0 |1016.4{0.18 |0.490 7.68
39/12" 3.48 | 0.67 [49.94 | 445.0 |1001.4|0.14 [0.500 13.33
39/13" 3.48 | 0.67 [50.01 | 445.0 | 988.4[0.13 [0.500 13,87
39/14° 3.48 | 0.67 | 50.00 999.7]0.12 |0.500 13.79
39/15" 3.48 | 0.67 |50.01 998,1{0.11 |0.500 13.65
39/16" 3.48 | 0.67 | 56,00 1009.2l0.15  {0.500 11,24
39/17° 3.48 | 0.67 |50.01 997.3(0.09 lo.500 9.84
39/13f~ 3,48 | 0.67 |50.01 | $97.5[0.10 |0.500 11.36
39/10" 3.48 | 0.67 |50.01 - — j0.18  [0.490 13,11
38/11 Y 3.48 | 0.67 [50.01 | - —~ Jo.19  |0.490 12.45

*Indi.c ates schlieren taken,

A-3
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LMSC-HREC TR D568157

Table A~1 {Continued)

: = P‘r T P Pitot Location | Pitot
Run Nozzle M 0 o N e A B Pressure
No. Configuration| o« |(psia) |(peia) (°F) |(psia) |(in.) | {in.) (psia) Comments
20/0" [ Nozzle 33 3.48 | 0.67 | 50.01 | — - lo0.13 |o.481 9.25
20/1% | Single 3.48 | 0.67 | 50,01 | — - |o.20 13.92
a0/2" {a/a%* - 5.0 {348 | 067 s0.01 ] - - |o.23 14,54
40/3% oy = 25° 3.48 | 0.67 | 50.01 | — - |o.2¢ 14.50
20/4” | Flare = 10° [3.48 | 0.67 | 50,00 | — - lozs 12,32
a1/0* 3.48 | 0.67 | 50.01 | 470.0 |1252.2| 0,14 10.60
a1/1" 3.48 | 0.67 | 50.01 | 470.0 | 1258.8 | 0.10 10,60
a1/2% 3.48 | 0.67 | 50.01 | 475.0 | 1272.9 | 0.07 12.48
21/3% 3,48 | 0.67 | 50.01 | 475,0 | 1273.8 | 0.05 12.38
a1/4" 3.48 | 0.67 | 50.02 | 475.0 | 1270.4 [ 0.06 14.35
a1/6" 3.48 | 0.67 | 50.01 | 475.0 | 1290.6 | 0.04 13.66
a/7 3.48 | 0.67 | 50.01 | 475.0 | 1298.6 | 0.03 14,50
42/0° 3.48 | 0.67 | 50.01 | 445.0 |1008.7 ] 0.02 12.99
42/1% 3.48 | 0.67 | 50.01 1003.7 | 0.03 13.72
a2/2* 3.48 | 0.67 | 50.01 1001.6 | 0,04 13,75
a2/3% 3,48 | 0,67 | 50.01 1007.1 | 0,05 13,90
az2/4" 3.48 | 0.67 | 50.01 997.4 | 0.06 14,32
42/5" 3.48 | 0.67 | 50.01 1002.9 | 0.07 14.40
a2/6" 3.48 | 0.67 | 50.01 1001.9 | 0.09 14.45
42/7" 3.48 | 0.67 | 50.01 1001.8 | 0.10 14.26
42/8" 3.48 | 0.67 | 50.02 988.4 | 0.11 14.26
42/9f 3.48 | 0.67 | s0.01 | | 994.7 [ 0,12 13.38
67/0" 1,96 | 3.81 | 28.05 | — - 0.20 22,77
67/1" 1.96 | 3.81 | 28.04 | — - J|o.z1 22.90
67/2" 1.96 | 3.81 ] 28,06 | -~ - |o.23 23.20
67/3" 1.96 | 3.81| 28.05 | — - |o.25 23.30
67/4" 1.96 | 3.80 | 2z8.0¢ | — - lo.27 23.36
67/5" 1.96 | 3.80 | 28.05 | — - jo.29 23.36
68/0" 1.96 | 3.80 | 28.05 | 245,0 | 992.5 |0.04 10.70
68/1* 1.96 | 3,81 | 28,05 1003.9 ] 0.08 10.35
68/2" 1.96 | 3.80 | 28.04 990.1 | 0.12 14.50
68/3" 1.96 | 3.81 | 28.05 998.5 | 0.14 14,37
68/4" 1.96 | 3.82 | 28.04 996.8 | 0.18 20.76
68/5" 1.96 | 3.81 | 28.03 983.5 | 0,22 23.39
68/6" 1.96 | 3.82 | 28.02 985,9 | 0.24 23.52
68/7" 1.96 | 3.82 | 28.01 994.3{0.26 23.54
69/0° ¥ 1.46 | 5.74 | 20001 | X - |o.20 v 19.16
*Indicates pchlieren taken,

A-4
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} Table A-1 (Continued)

Pitot Pressure
: p [ Pr T P Pitot

Run Nozzle M © ® o c c A B Pressure

No. Configuration w | (peia)| {psia) ("F) | (peia) |(in.} |(in.) {psiz) Comments
1
b 69/1"| Nozzle 33  [1.46| 574|200 | — | — |o.2¢ {0.481  [y9.70 |Flow Appear
, g9/2 | Single 1.46 | 5.72 | 20.04 ~ - {o0.15 16,60 [oebarated For-
l 70/0°| /A =50 1y 46| 5732008 | 245.0 | 993.0]0.2 19.78
: 71/0 | %up =25 _ l146| 5.73 | 20.05 - - Jo.20 19.79
| 71717 F18*e =107 1y 46 | 5.73 [ 20.0¢ | 245.0 | 981.4|0.20 19.72
ji 71/ 1.46 | 5.76 | 20.05 1000.2 | 0.10 11.20
- 71/3 1.46 | 5.76 | 20.06 993.3 [ 0.12 12,72
_ 71/4" 1.46 | 5.74 | 20,05 1001.5 | 9.14 14.67
1; 71/8" 1.46 | 5.72 ] 20.04 1004.1 | 0.16 19,14
t 7176 1.46 | 5.74 | 20.04 998.8 | 0.17 18.88
71/7 1.46 | 5.73 | 20.05 984.8 { 0.26 19.79 1
! 71/3: 1.46 | 5.75 | 20.06 962.3 | 0.35 19.82 k2
e 72/0 1.20 | 7.29 | 18.05 1003.4 | 0.20 17.82
. 72/1" 1,20 | 7.30 | 18.05 1004.7 | 0,30 18,05
z 72/2" Lzo | 7.22)18.05 |+ | 999.3 0.0 18.06
e 72/3" 1.20 | 7.46 [ 18.04 | 2450 | 916.7]0.45 18,05
. | oret 1.20 | 7.44 | 18.05 - - o35 18.03
} 73/2" 1.20 | 7.43 | 18.04 - — lo.2s 18.03
v 13/3% 1.20 | 7.44 | 18.04 - - Jo.20 ! 17.94
.- 73/4+ 1,20 | 7.44 | 18,04 - - 0.20 |See 18,03 Probe Positioned
i Comment Over Port 8
. 73/5% 1,20 | 7.45 [18.0¢ | - ~ l0.20 |See 16,80 | Probe Positioned

Comment Over Port 9

e 74/0% 0.90 { 10,63 | 18,04 - —~ |0.20 |0.481 16.83
i 74/1% 0.90 | 10.63 | 18.05 - - |o.30 17.58

74,2 0.90 | 10.63 | 18,05 - - 0.40 17,90
-;- 74/3% 0.90 | 10,64 | 18.04 - - 0.15 16.47
L 75/0% 0.90 | 10,62 | 18.04 | 445.0 | 956.4|0.15 15.91

75/1% 0.90 | 10.65 | 18.05 1002,2 10,10 14.62
. 75/2% 0.90 { 10.65 | 18.05 996.8 { 0.13 15.43
i 75/3% 0.90 | 10.60 | 18.10 995.6 | 0.20 16.54

75/4% 0.90 | 10.65 | 18.10 999.0 | 0.25 17.06
. 74/4% 0.90 | 10.63 | 18.09 L8 - {0.35 17.78
76/0% 0.50 | 15.12 | 18.09 - - Jo.10 17.84

76/17 0.50 [ 15,15 | 18,11 - - |o.20 18.16
76/2" 0.50 [ 15,16 | 18.10 - - lo.30 18.16
: 76/3 0.5 [15.18 |18.07 | — — o4 18.12

7674 | 0.5 |15.19|18.07 - — 0.5 15.08
) 77/0 ¥ 0.5 | 15.18 | 18.08 | 445.0 | 1001.2{ 0.20 ¥ 18.05

=c=Im:li.t:::a.l:e:s schlieren taken.

Indicates shadowgraph taken.

A-5

LOCKHEED - HUNTSVILLE RESEARCH & ENGINEER'NG CENTLR



Table A~1 {Concluded)

LMSC-HREC TR D568157

Pitot Pressure
P P T, P, Pitot
Run Nozzle M = 0 o A B Pressure
No., Configuration @ | (psia} |{psia) {"F) | (psia) l{in.} [(in.) (peia) Comments
77/1 | Nozzle 33 0.5 15.19] 18,07 | 445.0 |1015.0 | 0.4 0,481 18,13
. | Single )
77/3 Ai/nj* oo |05 | 15.21[18.08 | 445.0 10164 015 17.44
76/5" ) ‘25; 0.5 | 15.22| 18.08 - - o.15 18.12
78/0 lp "~ o [0.5 15.23 | 18,07 - - 0,15 18.12
Flare = 10
79/0 0.5 15.25 | 18.09 | 445.0 | 1002.3 | 0.15 17.53
80/0 0.9 10.69 | 18,07 - - 0.20 17.67
81/0 0.9 10,67 | 18,06 | 445.0 | 999.4|0.20 16.96
82/0 1.20 | 17.48] 18.07 - — 0,25 18.08
83/0 1,20 | 7.52] 18.07 | 445,06 | 994.6 |0.30 18.08
84/0 1.46 ! 5,77{ 20.05 - - 0.26 19.73
85/0 1.46 | 5.751 20.05 | 445.0 | 1001.9 [0.26 19.69
86/0 1.96 3.831 28.04 - - 0.26 23.27
87/0 Y 1.96 3.83| 28.05 | 245.0 |1003.1 | 0.29 il 23.33
Mndicates shadowgraph taken.
CA-b
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TEST FA-IQ,FEB. - MAY 1977

MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA
NONQUIESCENT PHASE

HIND TUNNEL TEST CONDITIONS
M= 1.96 Q= [0.28T4% PTA =28.060 PSA = 3.830 TEMP = 98.341 RN/L « {3.839 *® £5

AVERAGED CHAMBER PARAMETERS
PTC = 220.2 B

PTC/PSA = 57.5
AVERAGED NOZZLE PARAMETERS

PTC/Pl = 44,8 PTC/P2 = 33.9 PIC/P3 = 26.3
AVERAGED BASE PRESSURES
Pu/PSA = 574 PS/PSA = 548 PE/PSA = 561
AVERAGED MODEL SURFACE PRESSURES
NC. PSM/PSA NO.  PSM/PSA
7 1.968 10 1.863
8 1.9t3 11 1.339
9 i.796 12 970

RUN

1171
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TEST FA-19,FEB. ~ MAY 1977 MSFC TRISONIC WIND TUNMEL HUNTSVILLE, ALABAMA RUN 12/ O
NONQUIESCENT PHASE

WIND TUNNEL TEST CONDITIONS
M= 1.86 Q= 10,2829 PTA =28.04% PSA = 3.786 TEMP = 99.463 RN/L = 13,301 ® ES

AVERAGED CHAMBER PARAMETERS
PTC =  390.2 &

PTC/PSA = 103.1

AVERAGED NOZZLE PARAMETERS
PTC/PL = uB.7 PTC/P2 = 35.3 PTC/P3 = 27.4%
AVERAGED BASE PRESSURES
PR/PSA = .72 P5/PSA = .687 PG/PSA = T2

AVERAGED MODEL SURFACE PRESSURES

NO. PSM/PSA NO.  PSM/PSA )
7 1.98% 10 §.572
8  1.824 11 1.354
Q 1.8C5 12 .983

Lot
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TEST FA~18,FEB. - MAY 1977

Me 1.95 Q= 10.156 PTA =28.058 PSA = 3.704 TEMP = 88.888 AN/L = 13.905 ¢ EG

MSFC TRISONIC WIND TUNNEL HMUNTSVILLE. ALABAHA
NONQUIESCENT PHASE

WIND TUNNEL TEST CONDITIONS

AVERAGED CHAMBER PARAMCZTERS
PTC =

657.1 §

§ PTC/PSA = 177.4
AVERAGED NOZZLE PARAMETERS
PTC/P1 = 4.1 PTC/P2 = 35.0 PTIC/P3 = 27.%
AVERAGED BASE PRESSURES
P4/PSA = 866 PS5/PSA = ,825 PG/PSA = 863

AVERAGED MODEL SURFACE PRESSURES

NO.  PSM/PSA NO.  PSM/PSA

7 2.006 10 1.565
8 1.831 1 1.321
a 1.808 2 .9683

RUN

W
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TEST FA-19,FEB, - MAY 1877 MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA

NONQUIESCENT PHASE
WIND TUNNEL TEST CONDITIONS
M= 1.95 Q= 10.256 PTA «28.043 PSA = 3.815 TEMP = 99.487 RN/L = 13.893 ¢ £5
AVERAGED CHAMEER PARAMETERS
PTC = 1296.7 (i Na R : } PTC/PSA = 339.9
AVERAGED NOZZLE PARAMETERS
PTC/Pl = u46.2 PTC/P2 = 35.4 PIC/P3 = 28,0
AVERAGED BASE PRESSURES
PUs/PSA = [.072 PS/PSA = 1.0%% F6/PSA = 1.078
) AVERAGED MODEL SURFACE PRESSURES
MO.  PSM/PSA NO.  PSM/PSA
7 L.=7 10 1.551
8 1.881 i 1.379
9  1.758 12 1.026

RUN

4/ C




TEST FA-19.FEB. = MAY 1877

M= i.45 Q=

MSFC TRISOMIC « N3 TUNNEL HUNTSVILLE, ALABAMA
NCNU1 £ SCENT PHASE

WND TUNMEL TEST CONDITIONS

8.618 PTA ~20.926 PSA = 5.737 TEMP = 88.888 RN/ =
AVERAGED CHAMBER PARAMETERS

PTC = 4.0

pPIC/Pl =

AVERACEN NOZZLE PARAMETERS
1.0 PTC/P3 = 1.0

1.0 PTCeP2

=

AVERAGED 9ASE PRESSURES

PU/PSA = 486 P5/PSA =
AVERAGED MODEL SURFACE PRESSURES

NO.
7
8
g

PSM/PSA
1.598
- 1.622
1.601

472

NO.
10
1!
12

PE/PSA =

PSM/PSA
1.533
1.482
1.322

PTC/PSA =

488

RUN 15/ 8

8.6689 * ES

7
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TEST FA-18,FEB. - MAY 1977

RN RS RSP iy Rl L ._qgmhw H———— ' B T |
MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA
NONQUIESCENT PHASE
WIND TUNNEL TEST CONDITIONS
M= .48 Q = 8,822 PTA =20.027 PSA = 5.771 TEMP = 98.707 RN/L = 8.,68] ¢ E5

AVERAGED CHAMBER PARAMETERS
PIC = 13265.8 &% :

5 CRISA PTC/PSA = 229.9
AVERACGED NOZZLE PARAMETERS

PTC/P1 = 45,2 PTC/P2 = 35.% PTC/P3 = 2B.G

AVERAGED BASE PRESSURES

P4/PSA = 1.102 PS/PSA = 1.076

PE/PSA = 1,098
AVERAGED MODEL SURFACE PRESSURES

NO. PSM/PSA NO, PSM/PSA
7 1.565 10 1.482
8 1.875 1i 1.44%]1
2 1.547 12 1.373

RUN

15/ 0
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TEST FA-19,FEB. - MAY 1§77 MSFC TRISONIC MIND TUNMNEL HUNTSVILLE, ALABAMA
NONQUIESCENT PHASE

RUN 16/ 0
WIND TUNMEL TEST CONDITIONS

H=i.8% Q= 8,620 PTA =20.030 PSA = 5,758 TEMP = BB.B88 RWL = B.68% ¢ ES
AVERAGED CHAMBER PARAMETERS

Py

PIC = 791.5

_ PTC/PSA = 137.8
AVERAGED NOZZLE PARAMETERS

PIC/PlL = 46.1 PTIC/P2 = 35.1 PIC/P3 = 27.8

AVERAGED BASE PRESSURES

FusPSA = 43 PL/PSA = ,8l12

PE/PSA = ,938
AVERAGED MODEL SURFACE PRESSURES

NO.  FSM/PSA NO.  PSM/PSA :

7  1.569 10 1492
8 1.582 11 1.449
8  1.557 12 1.378
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TEST FA~13,FEB. - MAY 1977

MSFC TRISONIC WIND TUN =L HUNTSVILLE, ALABAMA
NONQUIESCENT PHASE

WIND TUNNEL TEST CONDITIONS
Mw [.47 Q= 8.618 PTA =20.025 PSA = 5.732 TEMP = 86.888 RN/L = 8.657 ¢.ES
AVERAGED CHAMBER PARAMETERS
PTC = 438.5 §&f e 6
AVERAGED NOZZLE PARAMETERS
PTC/Pl = 4B.7 PTC/PR2 = 35.2 PTC/P3 = 27.5
AVERAGED BASE PRESSURES
P4/PSA = 785 P5/FSA = ,748 PB/PSA = 776
AVERAGED MODEL SURFACE PRESSURES
NO.  PSM/PSA NO.  PSM/PSA

PTC/PSA = 76.5

K 1.580 10 1.906
8 1.596 11 1.460
9 1.573 12 1.384

RUN

177/ 0
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TEST FA~19,FEB. - MAY 1877

MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA
NONQUIESCENT PHASE

RUN 187 0
KIND TUNNEL TEST CONDITIONS
Mo 1,45 Q= B.623 PTA »20.03] P5A = 5,763 T7TEMP = §8.8868 RN/L = 8,638 @ EG
AVERAGED CHAMBER PARAMETERS
PTC = 252.0 # PTC/PSA = 13,7
AVERAGED NOZZLE PARAMETERS
PTC/P1 = uB,l PIC/PE = 35.8 PIC/P3 = Z7.6
AVERAGED DASE PRESSURES
Fa/PSA = .B43 POS/PSA = 606 PGE/PSA = 632
AVERAGED MODEL SURFACE FRESSURES
NC. PEH/PSA NO. PSM/PSA
7 1.578 10 1.510
8 1.597 i1 {.HE3
Q 1.575 12 1.383
==
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TEST FA-19.FEB. - MAY 1977 MSFC TRISONIC WIND TUNMEL HUNTSVILLE, ALABAMA

NONQUIESCENT PHASE
WIND TUNNEL TEST CONDITIONS
M=1.21 Qu 7.511 PTA 17,987 PSA = 7.310 TEMP = 88.888 AN/L = G5.586 ¢ ES
AVERAGED CHAMBER PARAMETERS
: i PTC/PSA = .8

PTC = 5.6 : 1z 4 3
AVERAGED NOZZLE PARAMETERS
PTC/PL = 1.1 PTC/P2 = 1.0 PTC/P3 = 1.0
AVERAGED BASE FRESSURES
PH/PSA = B77 PS/PSA = 664 PB/PSA = .B71
AVERACED MODEL SURFACE PRESSURES

_NO.  PSM/PSA NO.  PSM/PSA ' ‘ .
7 1.302 10 1.406 '
8  1.439 1L 1.376

9 1.448 12 1.336

RUN 19/ ©




TEST FA~19,FEB. - MAY 1877 MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA - RUN 18/ 0
NONQUIESCENT PHASE

WIND TUNNEL TEST CONDITIONS .
Mo 1,189 @=_ 7.4 PTA »18.022 PSA = 7.419 TEMP - 88.888 RN/L = B6.8535 ¢ EB

AVERAGED CHAMBER PARAMETERS
PTIC = 273.0 (3

i : PTC/PSA =  36.8
AVERAGED NOZZLE PARAMETERS

PIC/Pt = 47.9 PTC/P2 = 35.8 PTC/P3 = 27.65
AVERAGED BASE PRESSURES A
P4/PSA = ,B0B P5/PSA = ,585 PGE/PSA = 606
AVE RAGED MODEL. SURFACE PRESSURES
ND.  PSM/PSA NO.  PSM/PSA

7 1.375 10 1.385
8 1.418 11 1.357 -
8 1.425 12 1.319

Y
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M=1.21 Q=

7.482 PTA «1B.049 PSA = 7.477 TEMFP = 88,888 RN/ =

MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA
NONGUIESCENT RHASE

WIND TUNNEL TEST CONDITIONS

5.515 * E5

AVERAGED CHAMBER PARAMETERS

@ PTC/PSA =
AVERAGED NOZZLE PARAMETERS

ug.8 PTC/P2 = 35.2 PIC/PE =
AVERAGED BASE PRESSURES

F4/PSA = 717 PS/PSA = .705 PE/FSA =

AVERAGED MODEL SURFACE PRESSURES

PTC = 420.0

g6.2
PTIC/PL = 27.%

ST

ND.  PSM/PSA NO.  PSM/PSA
7 1.367 19 1.374
8 1.408 11 1.346
8 1.4%1% 12 1.310

RUN

20/ 0



TEST FA-19,FEB. - MAY 1977 ° MSFC TRISONIC WIND TUNNEL HUNTSVILLE, -ALABAMA RUN 21/ 0
NONQUIESCENT PHASE ‘

WIKD TUNNEL TEST CONDITIONS
M 1.19 Q"= 7.512 PTA =18.053 PSA = 7.4i2 TEMP = 88.888 RW/L = 6.55% * ES
AVERAGED CHAMBER PARAMETERS
prc = 708.0 (ENINENERNND QENENEN® F1c/Psa - 95.6
AVERAGED NOZZLE PARAMETERS
PTC/PI = 46.0 PTC/P2 = 35.0 PTC/P3 = 27.4
AVERAGED BASE PRESSURES
P4/PSA = .B62 PS/PSA = .48 PG/PSA = 863
AVERAGED MODEL SURFACE PRESSURES
NO. PSM/PSA  NO.  PSM/PSA

7 1.372 10 1.372
8 1.410 11 1.346
9 1.412 12 1.310

A0
v. . UId0

ALI'TIvnY |
SI H'DVJ rx\



TEST FA-19,FEB. -~ MAY 1977

M=1.283 Q=

gl

MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA
NONQUIESCENT PHASE

HIND TURNEL TEST CONDITIONS

7.518 PTA =18.37% PSA = 7.443 TEMP = §8.888 RN/L = B6.549 # ES

AVERAGED CHAMBER PARAMETERS

PYC = 1097.8 PTC/PSA = 147.5

AVERAGED NOZZLE PARAMETERS
PTC/Pi = 4B.0 PTC/P2 = 35.2 PTC/P3 = 27.8
AVERAGED BASE PRESSURES
PY/PSA = 1,012 P5/PSA = .998 PE/PSA = 1,015
AVERAGED MODEL SURFACE PRESSURES
ND.  PSM/PSA NO.  PSM/PSA
7 1.376 10 1.367
8  1.409 1 1R
g 1.408 12 1.307

RUN 22/ O

-



HMSFC TRISONIC WIND TUMMEL HUNTSVILLE, ALABAMA

NONQUIESCENT PHASE

M= .88 Q=

HIND TUNNEL TEST CONDITIONS
5.945 PTA ={8.08% PS5A =10.68686 TEMP = 88.888 RN/L =

RUN 23/ 8

4,488 * E5
AVERAGED CHAMBER PARAMETERS
pIC = 9.4 R N PTC/PSA = .8
AVERAGED NOZZLE PARAMETERS
PTC/P1 & 1.0 PTC/F2 = 1.0 PTC/P3 = 1.0
) AVERAGED BASE PRESSURES
F4/PSA = ,838 PS5/PSA = .B33 P6/PSA = 834
AVERAGED MODEL SURFACE PRESSURES .
NO. PSM/PSA  WO. PSM/PSA
7 1.079 10 1.180
1.137 11 1150
8 1.186 12 1.2
3
-
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TEST FA-19,FEB. - MAY {977 MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALASAMA RUN 237 0
NONQUIESCENT PHASE

HIND TUNMEL TEST CONDITIONS

M= .88 Q=.5.973 PTA =218.085 PSA =10.8B4l 7TEMP = 88.888 RN/L = 4.515 ° €S

AVERAGED CHAMBER PARAMETERS

PTC = 917.8 PTC/PSA = 4.7

AVERAGED NOZZLE PARAFMETERS
PTC/PI = 4u5.8 PTC/P2 = 35.0 PTC/P3 = 27.6
AVERAGED BASE PRESSURES
P4/PSA = ,8B8 PS5/PSA = .883 P5/PSA = .889
AVERAGED MODEL SURFACE PRESSURES
NO.  PSM/PSA NO.  PSM/PSA
7 1.089 10 I.1s4
1.152 11 1.168
g 1,184 12 1.133



TEST FA-19,FEB. - MAY 1977 MSFC TRISONIC WIND TUNMEL HUNTSYILLE, ALABAMA

RUN
NONQUIESCENT PHASE

HIND TUNNEL TEST CONDITIONS
M= .91 Q= §,083 P-A =18.035 PSA =10.601 TEMP = 88.888 RN/L = 4.680 ® £5
) AVERAGED CHAMBER PARAMETERS

PTC = 651.0

PTC/PSA = Bl.Y4
AVERAGED NOZZLE PARAMETERS
PTC/P1 = ug.1 PTC/P2 = 35.0 PTC/P3 = 27,4
AVERAGED BASE PRESSURES
P4/PSA = .B08 PS/PSA = ,800 PS/PSA = .812

. .. AVERAGED MODEL SURFACE PRESSURES
© NO. PSM/PSA NO.  PSM/FSA ' ‘ -
7  1.089 10 1.182
g . 1.159 11 1.186
g 1.201 12 1.140
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TEST FA-19.FEB. - MAY 1577

MEFC TRISONIC MWIND TUNNEL HUNTSVILLE, ALABAMA
NONGQUIESCENT PHASE

WIND TUNNEL TEST CONDITIONS
M= .83 Q= B6.099 PTA =18.037 PSA =10.57G TEMP = 88.8B88 RN/L = 4.671 ¢ EG
AVERAGED CHAMBER PARAMETERS

PIC = wi3.! SEOTERwh & B Pic/PSA = 41,9
AVERAZTD NOZZLE PARAMETERS
PIC/PI = 45,5 PIC/PR = 35.2 PTC/P3 = 274
AVERAGED BASE PRESSURES '
P4/PSA = 707 PS/PSA = 696 PG/PSA = ,.709
AVERAGED MODEL SURFACE PRESSURES

M0.  PSM/PSA NO.  PSM/PSA

7 1.e91 16 1.191
e i.15% 11 1.164
g 1.201 12 1.137

RUN

257 0
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RUN as/ ©

MSFC TRISONIC WIND TUNNEL HUNTSYILLE, ALABAMA
NONQUIESCENT PHASE
4.660 ¢ ES

TEST FA-19,FEB. - MAY 1977
WIND TUNNEL TEST CONDITIONS
He .82 Q= 6.088 PTA =i8.038 PSA =10.595 TEMP = §8.868 PRN/L =
AVERAGED CHAMBER PARAMETERS
PIC = 330.0 & e & PTC/PSA =  31.1
AVERAGED NDZZLE PARAME JERS
CPTC/PY = 4B.2 PTC/P2 = 34.9 PTC/P3 = 27.1
AVERAGED BASE PRESSURES
Pu/PGA = 632 PS/PSA = .B20 PE/PSA = B34
AVERAGED MODEL SURFACE PRESSURES ' .

NO.  PSM/PSA NO.  PSM/PSA

1.087 10 1.180

8 1.152 1 .82

9 1.18% 12 1.135
20
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TEST FA-18,FEB. ~ MAY 1977

M=

.51

MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA
NONQUIESCENT PHASE

WIND TUNNEL TEST CONDITIONS
Q=" 2,729 PTA =18.020 PSA =15.110 TEMP = £8.888 RN/L = 1.827 % ES
AVERAGED CHAMBER PARAMETERS
PTC = 4.5 § § PTC/PSA = 1.0
AVERAGED NOZZLE PARAMETERS
PTC/Pt = 1.0 PTC/P2 = 1.0 PTC/P3 = 1.0
AVERAGED BASE FRESSURES
P4/PSA = .47 PS5/PSA = .45 PB/PSA = O8N5
AVERAGED MODEL SURFACE PRESSURES
NO.  PSM/PSA NO.  PSM/PSA
7  1.013 10 1.049
8 1.033 11 1.038
8  1.050 12 1,031

M
it LR [ EESEe—_
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TEST FA-19,FEB. - MAY 1977

U= .53 Q=

HMSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA
NONQUIESCENT PHASE

2.748 PTA =18.021 PSA =15.088 TEMP = £8.880

SN/L = 1.B42 ® E5
AVERAGED CHAMBER PARAMETERS
PTC = 3ov.0 (CRGISHETS RN PTC/PSA = 24.2
AVERAGED NOZZLE PARAMETERS
PTC/P1 « 46,7 PIC/PR = 35.3 PTC/P3 = 27.%
AVERAGED BASE PRESSURES
Pu4/PSA » ,BB6 PS/PSA = .885 P6/PSA = ,BB6
AVERAGED MODEL SURFACE PRESSURES
NO.  PSM/PSA NO.  PSH/PSA
.59 10 1.ou2
8 1.020 11 1.031
9 1.o42 12 1.024
=F)
o G2
QB
3E
23
£5
F 37

B

RUN
WIND TUNNEL TEST CONDITIONS
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TEST FA-19,FEB. - MAY 1977

MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA
NONQUIESCENT PHASE

WIND TUNNEL TEST CONDITIONS
M= .63 @= 2,738 PTA =18.022 PSA =15,101 TEMF = o8.BBE RN/L = 1.835 ¢ EB
AVERAGED CHAMBER PARAMETERS
PTC = u60.8 § 2
AVERAGED NOZZLE PARAMETERS
PTC/P1 = uB.% PTC/PR2 = 35.1 PTC/P3 = @a7.4
AVERAGED BASE PRESSURES
P4/PSA = ,88%¢ PS/PSA = ,893 PE/PSA = ,B9%
AVERAGED MODEL SURFACE PRESSURES
NO.  PSM/PSA NO.  PSM/PSA

PTC/PSA =  30.5

7 .985 10 1.042
8 -1.021 1 1.032
g 1.042 12 1.02%

RUN

ees o




MEFC TRISONIC WIND TUNNCL HUNTSVILLE, ALABAMA
NONQUIESCENT PHASE

TEST FA-18.FEB. - MAY 1577
HIND TUNNEL. TEST CONDITIONS

M= .51 Q= 2,785 PTA =18.022 PSA =15.116 TEMP = 88,888 RN/L = 1,825 & 5

AVERAGED CHAMBER PARAMETERS
: B PTC/PSA =

PTC =  572.9 HyriaNEraResey i
2MERAGED NOZZLE PARAMETERS
%5.8 PTC/P2 = 34.6 PIC/P3 = Z27.0

AVERAGED BASE PRESSURES
PGE/PSA = ,90B

PIC/P1 =

.207 PS5/PSA = 908

PU/PSA »
AVERAGED MODEL SURFACE PRESSURES

NO. PSM/PSA NO.  PSW/PSA
7 t.000 10 1.044%

8 1.024 11 1.034

8 1.045 i2 1.026

37.8

RUN 297 0
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TEST FA-19,FEB, -~ MAY 1977 MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA RUN 30/ 0
NONQUIESCENT PHASE

HWIND TUNNEL TEST CONDITIONS
Me 52 Q= 2.718 PTA =18.08% PSA ={5.127 TEMP = 08,888 RN/L = 1.820 ® ES
AVERAGED CHAMBER PARAMETERS
PIC =  Tyq.b BT BT e
AVERAGED NOZZLE PARAMETERS
) PTC/Pi = 45.5 PTC/P2 = 34.6 PIC/P3 = g27.2
. _ AVERAGED BASE PRESSURES
F4/FSA = .820 PS/PSA = ,318 PE/PSA = ,920
AVERAGED MODEL. SURFACE PRESSURES
NO.  PSM/PSA NO.  FSM/PSA

PTC/PSA = 4y49.2

1.005 10 1.046
1.027 11 1.036
8 1.046 12 1.020
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TEST FA~19,FEB., ~ MAY 1977
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RUN 31/ 8

MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA
NONQUIESCENT PHASE

WIND TUNNEL TEST CONDITIONS
.672 TEMP = 8B.888 RN/L = 20.542 ¢ E5

5.703 PTA =49.879 PSA =
AVERAGED CHAMBER PARAMCTERS

3 PTC/PSA = N

L S e,

PTC = i :
AVERAGED NOZZLE PARAMETERS
PIC/Pt = 3,7 PTC/PE = w2 PIC/P3 = 3.1
AVERAGED BASE PRESSURES
F4sPSA = ,315 PB/PSA « ,ZB0 PB/PSA = .3E%
AVERAGED MODEL SURFACE PRESSURES
8% PSH/PSA ND,  PSM/PSA
7 a0 7 10 1.239
8 2.751 11 .931
8 2.u51 12 .930

4co »
% 48V Tyngorg
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TEST FA~19,FEB. — MAY 1977 MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA

NONGUIESCENT PHASE
HIND TUNNEL TEST CONDITIONS
M=3.48 Q= 5,706 PTA =49.905 PSA = .673 TEMP = 58.888 RN/L = 20.564% ¢ ES
AVERAGED CHAMBER PARAMETERS

PTC = 1047.5 PTC/PSA = 1556.5

AVERAGED NOZZLE PARAMETERS
PTC/P1 = 5.9 PC/PE = 35.1 PTC/P3 = 27,7
' AVERAED BASE PRESSURES
P4/PSA = 1.38€ PE/PSA = 1.241 PB/PSA = 1.313
AVERAGED MODEL SURFACE PRESSURES
NO.  PSM/PSA ND.  PSM/PSA
7 3.109 10 1.328
8 2.683 1 1.0582
8 2.305 12 M2

RUN 317 1



TEST FA-19,FEB. - MAY 1877

MSFC TRISONIC WIND TUNMEL HUNTSVILLE, ALABAMA RUN
NONQUIESCENT PHASE

o2
&
14
ab
Qe
-t
o
E
T
£

gy

WIND TUNNEL TEST CONDITIONS

M= 348 Q=.5.705 Pla =48,900 PSA =

.673 TEMP = 88.888 RN/L = 20.573 ¢ ES

AVERAGED CHAMBER PARAMETERS

PTC = 1253.6

PTC/PSA = 1852.7

AVERAGED NOZZLE PARAMETERS

PTC/P1 =

u5.9 PTC/P2 = 35.2 PTC/P3 =

£7.8

AVERAGED BASE PRESSURES

F4/PSA = 1,407

P5/PSA = ). 322

PE/PSA = 1.398

AVERAGED MODEL SURFACE PRESSURES

NO.  PSM/PSA NO.

7 3.318 10
8 2.706 i1
g 2.323 12

RIFTVAD Good 40
81 @HVd "TVNIDIYO

PSH/PSA
1.324
1.040
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TEST FA-19,FEB. -~ MAY 1977 MEFC TRISONIC MWIND TUNNEL HUNTSYILLE, ALABAMA RUN

NONQUIESCENT PHASE
KIND TUNNEL TEST CONDITIONS
M= 3.48 @= 5,705 PTA =48.800 PSA = .B73 TEMP = 88.BB8 RN/L = 20.57% ¢ ES
AVERAGED CHAMBER PARAMETERS
PTC =  492.5 &
AVERAGED NOZZLE PARAMETERS
PTC/PL = 46.2 PIC/PR2 = 35.2 PTC/P3 = 27.4
AVERAGED BASE PRESSURES
P4/PSA = 1.031 PS/PSA = ,949  PB/PS5A = 1,011
AVERACED MODEL SURFACE PRESSURES
NO. PSM/PSA NO.  PSM/PBA
7 3.238 1G 1.317
8 2.870 11 1.013
8 2.34 i2 .936

PTC/PSA = 731.8

337 1



TEST FA-19,FEB. - MAY 1877

gl Deeed 0 Soesed pesed BRSR] gy BRI ER
MSFC TRISONIC WIND TUNMEL WUNTSVILLE, ALABAMA RUN 34/ 0
NONQUIESCENT PHASE
WIND TUNNEL TEST CONDITIONS '
M=348 Q= 5.705 PTA =48.901 PSA = .673 TEMP = 88.88B RN/L = 20.586 ¢ E5
AVERAGED CHAMBER PARAMETERS
prc = 219.5 @& P CERER r1c/PSA = 386.2
AVERAGED NOZZLE PARAMETERS
PTC/PL = 47.5 PIC/P2 = 36.1 PIC/P3 = 27.8
AVERAGED BASE PRESSURES
P4/PSA = 756 PS/PSA % 697 PG/PSA = 125
AVERAGED MODEL SURFACE PRESSURES
NO. PSM/PSA  ND. PSM/PSA ]
7  3.262 10 1.2% )

g8  2.691 1 .992 -

8 2.346 12 .03
22
LS R )
e
A
e
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TEST FA-19,FED. - MAY 1877 MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA

RUN 35/ 0
NONQUIESCENT PHASE

HIND TUNNEL TEST CONDITIONS
M= .00 @= 1.000 PTA = 1.845 PSA =14.479 TEMP =-BB8.888 RN/L = B5.54d # ES
AVERAGED CHAMBER PARAMETERS

PTC = 1275.8 § 5 PTC/PSA = 8B.!

AVERAGED NOZZLE PARAMETERS
PTC/PI = 45.8 PIC/PE2 = 35.2 PIC/P3 = 27.8
AVERAGED BASE PRESSURES
P4/PSA = 029 P5/P5A = D21 PB/PSA = 020

AVERAGED MODEL SURFACE PRESSURES
NO.  PSM/PSA NO. PSM/PSA
7 073 10 . 02%
8 . Outt i1 . 026
.033 i2 .0z2
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TEST FA-19,FEB. - MAY 1977 MSFC TRISONIC WIND TUNMEL HUNTSVILLE, ALABAMA RUN 36/ O
NONQUIESCENT PHASE
HIND TUNNEL TEST COMDITIONS
Ma .00 Q= 1,000 PTA = 1.928 PSA =14.475 TEMP =-88.888 RN/L = 80.253 ¢ ES
AVERAGED CHAMBER PARAMETERS
PTC = g27.4 @ j FTC/PSA = 57,2
AVERAGED NOZZLE PARAMETERS
PTC/P! = u5.8 PTC/P2 = 35.0 PTC/P3 = 27.5
, AVERAGED BASE PRESSURES
P4/PSA = 026 FP5/PSA = .024 PG/PSA = .023
AVERAGED MODEL SURFACE PRESSURES
NO.  PSM/PSA NO.  PSM/FSA ‘ : -
’ 7 091 10 .024
' 8  .0u3 1 .027
9 .031 12 .02y
‘-;_}\ %
e
‘%a‘i
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YEST FA-19,FEB, - MAY 1977 MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA RUN 37/ 0

NONQUIESCENT PHASE
WIND TUNNEL TEST CONDITIONS _
M= .00 Q= 1.000 PTA = |.026 PSA =14.473 TEMP =-8B8.888 RN/L = 90.430 * £5
AVERAGED CHAMBER PARAMETERS
PTIC = w2.3 &F PTC/PSA =  28.5
AVERAGED NOZZLE PARAMETERS
PTC/PT = 46.5 PTC/P2 = 35.3 PTC/P3 = 27.5
AVERAGED BASE PRESSURES '
P4s/PSA = 027 PS/PSA = 026 PE/PSA = 026

AVERAGED MODcL SURFACE PRESSURES

NO.  PSM/PSA NO.  PSM/PBA
.0eB 10 .026

8 041 11 .02g - . -
.02 12 026 ’
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TEST FA-19,FEB. - MAY 1977 MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA RUN 437 O
NONQUIESCENT PHASE
WIND TUNMEL TEST CONDITIONS

5.719 PTA =50.023 PSA = .674+ TEMP = 88.888 RN/L = 20,586 ¢ £5

M= 3.48 Q=
AVERAGED CHAMBER PARAMCTERS

PTC/PSA = 2001.9

PIC = 1340.3 i
AVERAGED NOZZLE PARAMETERS

~ PTC/P1 = 45.3 PIC/P2 = 35.3 PIC/P3 = £B.0

AVERAGED BASE PRESSURES

P4/PSA = 1.3688 PS/PSA = |.326 PB/PSA = 1,368

AVERAGED MODEL SURFACE PRESSURES
NO. PSM/PSA NC.  PSM/PSA

7 1.854 10 1.183
8  1.820 . D
9 1.650 i@ 1.130

TR



TEST FA-18,FEB. - MAY 1977

M=348 Q=

N - G-

MSFC TRISONIC WIND TUNMEL HUNTSVILLE, ALABAMA
RONQUIESCENT PHASE

HIND TUNNEL TEST CONDITIONS

5.717 PTA =50.008 PSA = .67T4 TEMP = BB.888 RN/L = 20.56% ¢ ES

AVERAGED CHAMBER PARAPETERS
PTC = 1048.0 A

¥ PTC/PSA = 1554.9

C i R

AVERAGED NOZZLE PARAMETERS
PTC/P1 = 4B.0 PIC/P2 = 36.1 PTC/P3 = 27,7
AVERAGED BASE PRESSURES
P4/PSA = 1.303 PE/PSA = 1.24G PG/PSA = |.203
AVERAGED MODEL SURFACE PRESSURES
NO.  PSM/PSA NO.  PSM/PSA

7 1.824 i0 1.075
8 1.804

9 1.681 ie 1.045

RUN

Y4/ 0

d
——,
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TEST FA-18,FEB. - MAY 1977

M= 3.4 Q=

LY.

g
-
ap
.

! [ Ty

g5
ap

MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALASAMA
NONQUIESCENT FHASE

HWIND TUNNEL TEST CONDITIONS
5.719 PTA »50.018 PSA =

674 TEMP = 8B.6888 RN/L = 20.587 ¢ ES
PTC =

AVERAGED CHAMBER PARAMETERS
513.2

e e PIC/PSA = TB1.4
AVERAGED NOZZLE PARAMETERS
PIC/Pl = 46.4 PIC/P2 = 35.1 PTC/P3 = 27.5
AVERAGED BASE PRESSURES
P4/PSA = 1.029

P5/PSA =

.983 PG/PSA = |.002
AVERAGED MODEL SURFACE PRESSURES
NO. PSM/PSA NO.  PSM/PSA
7 1.811 10 1. 054
8 1.791
9 1.583

12

RUN uS/7 0

Vs
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TEST FA-19,FEB. -~ MAY 1977

TN
bt i i LS 4 LTS L=y = ¢

MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA
NONUUIESCENT PHASE

WIND TUNNEL TEST CONDITIONS
Me I.43 Q= 5.718 PTA »50.015 PSA =« 674 TEMP = BB,888 RN/|l = 20.564% * €5
AVERAGED CHAMBER PARAMETERS

PTC = 213.2 PTC/PSA = 316.3
AVERAGED NOZZLE PARAMETERS
PTIC/Pt = 47.7 PIC/P2 = 36.0 PTC/P3 = 27.8B
AVERAGED BASE PRESSURES
P4/PSA = 76! FS/PSA = .731 PB/PSA = 785

AVERAGED MODEL SURFACE PRESSURES

NDO.  PSM/PSA NO.  PSM/PSA
7 1.80% 10 1.017
8 1,789

8 1.581 12 1.008

RUN

48/ 0

rgan e



i. '
EIW
r?'

TEST FA~19,FEB. - MAY 1577

MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA
NONQUIESCENT PHASE

HIND TUNNEL TEST CONDITIONS .
M= 348 Q= B5.718 PTA =50.012 PS5A = .674 TEMP = £B.688 RN/L = 20.563 # £5

AVERAGED CHAMBER PARAMETERS
PTC = .2 GEEESE e M@ T, PTC/PSA =
AVERAGED NOZZLE PARAMETERS
2.7 PIC/P2 =

3
PTC/Pl =

3.0 PTC/P3 =
AVERAGED BASE PRESSURES '

P5/PSA = 272

2.2

P4/PSA = .283 P&/PSA = ,238
AVERAGED HMODEL SURFACE PRESSURES

NO.  PSM/PSA NQ. PSM/PSA

7 1.B0% 10 .955
8 1.793 :
9 1.601

RUN ub/ 8

ood 0
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TEST FA-19,FEB. ~ MAY 1977 MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA RUN w7/ 9

NONQUIESCENT PHASE
WIND TUNNEL TEST CONDITIONS
M= .51 Q= 2.750 PTA =18.072 PSA =15.138 TEWMP = 97.688 RN/L = 1,859 ¢ €5
AVERAGED CHAMBER PARAMETERS

PTC & 1%.5 PTC/PSA = 1.0
AVERAGED NOZZLE PARAMETERS
PIC/P1 = 1,0 PTC/F2 = 1.0 PTC/P3 = .9
AVERAGED BASE PRESSURES
P4/PSA = ,S9% PS/PSA = .852 PB/PSA = ,953
AVERAGED MODEL SURFACE PRESSURES
NO.  PSM/PSA NO. PSM/PSA
7 .88l 10 1.027
8 1.006

1.027 12 1.005
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TEST FA-19,FEB, - MAY 1977

MSFC TRISONIC WIND TUNMNEL HUNTSVILLE, ALABAMA
NOMQUIESCENT PHASE

WIND TUNNEL TEST CONDITIONS

M= .51 @@= 2,720 PTA =18.076 PSA =165.177 TEMP = 97.668% RN/L =

1.837 = ES
AVERAGED CHAMBER PARAMETERS

PTC = 756.9 &N

¥ ) PIC/PSA =  49.9
AVERAGED NOZZLE PARAMETERS

PTC/P1 = 46.0 PTC/P2 = 35.0 PTC/P3 = 27.5
AVERAGED BASE PRESSURES

F4/PSA = ,G43 PS/PSA = Q42

PE/PSA = _Su2
AVERAGED MODEL SURFACE FRESSURES

NO. PSM/PBA NO.

PSH/PSA
1.025

7 877 10
8  1.00% g
8 1.028 12

1.006

RUN 47/ 1

d 0
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TEST FA-19,FEB, - MAY 1977 MSFC TRISONIC WIND TUNMNEL HUNTSVILLE, ALABAMA RUN 48/ 0

NONQUIESCENT PHASE
WIND TUMMEL TEST CONDITICNS
M= .51 Q= 2.715 PTA =18.070 PSA =15.176 TEMP = 98,258 RN/L = 1,832 ¢ ES
AVERAGED CHAMBER PARAMETERS
PTC = 5%2.5 G RE ey G5 3 PTC/PSA = 39.0
AVERAGED MOZZLE PARAMETERS
PTC/P1 = 46,2 PTC/P2 = 35.0 PIC/P3 = 27.5
AVERAGED BASE PRESSURES
F4/PSA = 832 P5/PSA = .931 FPE/PSA = 031
AVERAGED MODEL SURFACE PRESSURES
NO.  PSM/PSA NO.  PSM/PSA

.g72 t0 1.024




TEST FA-19,FEB. - MAY 1977

T WA SR T Im D e tystn o

s e gEE O D 59 UES 0 RED  gEAE  meEd oo eeed G (e ddued Qeeld G B

o
NONQUIESCENT PHASE

e
MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA
M=

RUN 437 @
WIND TUNNEL TEST CONDITIONS
50 @ = 2.710 PTA =18.07]

PSA =15.183 TEMP = 88.015 RN/L =

1.829 # ES
AVERAGED CHAMBER PARAMETERS
prc » up1.3 SEEEEY PTC/PSA =  30.4%
AVERAGED NOZZLE PARAMETERS
PTC/PL = 46.5 PTC/F2 = 35.2 PTC/P3 = 27.5
AVERAGED BASE PRESSURES
P4/PSA » .921 P5/PSA = ,920 PG/PSA = .921
AVERAGED MODEL SURFACE PRESSURES
) NO. PSM/PSA NO. PSM/PSA
7 .ese 10 1.023
8 1.000 -
9 1.023 12 1.004%
- ‘
o
2

Yo &'
Egova TVt



TEST FA-19,FEB.

« MAY 1977 MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA

NONQUIESCENT PHASE
WIND TUNNEL TEST CONDITIONS
Me .51 Q= 2.707 PTA =1B.071 PSA =15.185 TEMP = 59.113 RN/L = 1.222 & ES
AVERAGED CHAMBER PARAMETERS
PTC =  369.0 & 3£ Bey PTC/PSA = 24,3
AVERAGED NOZZLE PARAMETERS
PTC/Pl = uG.8 PTC/PE = 35.3 PTC/P3 = 27.5
AVERAGED BASE PRESSURES
P4/PSA = 813 PS5/PSA = 912 PB/PSA = 013
AVERAGED HODEL SURFACE PRESSURES
NO.  PSM/PSA NO.  PSM/PSA
7 .965 1] 1.023
8 .999
8  1.02% 12 1.004

RUN

50/ 0



TEST FA-19,FEB. - MAY 1977

MSFC TRISONIC WIND TUNNEL HUNTSVILLE. ALABAMA
NONQUIESCENT PHASE

"RUN 51/ ©
WIND TUNNSL TEST CONDITIONS
Mwe .90 Q0= B5.046 PTA o18.075 PSA =1C.708 TEMP = §2.9380 RAN/L o %,702 * ES
AVERAGED CHAMBER PARAMETERS

PTIC = 335.3

54

7

PTC/PSA =

R 31.3
AVERAGED NOZZLE PARAMZIERS
PTC/P1 = 46,8 PTC/PE = 35.4 PIC/P3 = 27.6
AVERAGED BASE PRESSURES
PH/PSA =« T84S PS5/PSA = .739 PB/PSA = ,739
AVERAGED MODEL SURFACE PRESSURES
NO.  PSM/PSA NO. P3M/PSA -
7 .953 10 1.109
B 1.050
9 1.117 12

1.031

o Wnvd VR



-1

TEST FA~19,FEB.

- MAY 1877 MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA . RUN 52/ 0
NONQUIESCENT PHASE

MIND TUNNEL TEST CONDITIONS _
M= ,90 Q= .03 PTA =18.072 PSA =10.786 TEMP = 97.600 RN/L = 4.638 * E£5
AVERAGED CHAMBER PARAMETERS '

PIC =  4u40.7 i PTC/PSA =  %i.1
AVERAGED NOZZLE PARAMETERS
PTC/P1 = uyB.5 PTC/P2 = 35.1 PTC/PE = 27.4
AVERAGED BAST PRESSURES
P4/PSA = ,B803 FG5/PSA = .78 PBE/PSA = ,798
AVERACED MUDEL SURFACE PRESSURES

NO.  PSH/PSA NO. PSH/PSA

.81 10 1.2
8 1.053 i
9 .12 12 1.0

ERRUR Eo L PRt CTEERE S



TEST FA-19,FEB. - MAY 1977 MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA RUN 537 ¢
NONQUIESCENT PHASE
WIND TUNMEL TEST CONDITIONS

M= .90 Qa 8.03¢ PTA =18.071 PSA =10.724% TEMP = ©97.818 RN/L = 4,636 @ ES

AVERAGED CHAMBER PARAMETERS

PTC = B33.1 PTC/PSA =  59.0

AVERAGED NOZZLE PARAMETERS
PTC/P1 = uB.0 PTC/P2 = 35.0 PTC/P3 = E7.4
AVERAGED BASE FRESSURES
P4/PSA = .881 PS/PSA = 877 PGB/PSA = .877
AVERAGED MODEL SURFACE PRESSURES

RO.  PSM/PSA NO. PSM/PSA
7 .883 10 L.117
1.064 t

1.126 ie 1.038




TEST FA-19,FEB. ~ MAY 1977 - MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA RUN

NONQUIESCENT PHASE
WIND TUNNEL TEST CONDITIONS
Me .90 &= 5.030 F;TA »18.065 PSA =10.725 TEMP = 98.04%! RN/L = 4.628 ¢ £S5
AVERAGED CHAMEER PARAMETERS

PIC =  678.7 : PTC/PSA =  82.0
AVERAGED NOZZLE PARAMETERS
PIC/P1 = 46.0 PTC/P2 = 35.0 PTC/P3 = 27.6
AVERAGED BASE PRESSURES
P4/PSA = 845  PS/PSA = .42 PB/PSA = .42
AVERAGED MODEL SURFACE PRESSURES

"NO.  PSH/PSA NO. PSM/PSA

7 1.013 10 1.123
8 1.078 T L T
9 1.134 12 1,044

5S4/ 0
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TEST Fa-18,FEB.

~ MAY 1977

M=1.20 Q=

MSFC TRISONIC WIND TUNMEL HUNTSVILLE, ALABAMA
NONQUIESCENT PHASE

KIND TUNNEL TEST CONDITIONS
7.508 PTA =]B.065 PSA = 7.452 TEMP = Q7.48% RN/L =

AVERAGED CHAMBER PARAMETERS
FTC = ?

6.0 § 3 PTC/PSA =
AVERAGED NOZZLE PARAMETERS
PTC/Pt = 1.1 PYC/P2 = 1.1 PTIC/P3 = 1.0
AVERAGED BASE PRESSURES
F4/PS4 o

783  PS/PSA « 703 PE/PSA =

AVERAGED MODEL. SURFACE PRESSURES
NO.

708

PSM/PSA NO.  PEM/PSA
7 1.178 10 1.8698
8 .280 2 g
8 1.328 12

5.823 » ES

.8

RUN 55/ @
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TEST FA-15,7EB. - MAY 1977

Me 1.20 Q=

an
.
+
4
-
)
r

MEFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA
NONQUIESCENT PHASE

HIND TUNNEL TEST CONDITIONS
7.510 PTA =18.066 PSA = 7.445 TEMP = 97,905 RN/l =
AVERAGED CHAMBER PARAFETERS

PTC = {132.6 PTC/PSA =

AVERAGED NOZZLE PARAMETERS
PTC/P1 = uB.1 PTC/P2 = 35.1 PTC/P3 = 27.8
AVERAGED BASE PRESSURES
P4/PSA = |,0RE PS5/PSA = 1,073 PGE/PSA = 1,085
AVERAGED MODEL SURFACE PRESSURES
NO.  PSM/PSA ND,  PSM/PSA
7 1.197 10 1.248
8 .I.E']'-f
g 1.304 12 1.003

6.620 v ES

152.¢
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TEST FA-19.FEB. - MAY {977 MSFC TRISOMIC WIND TUNNEL HUNTSVILLE, ALABAMA | RUN 567 0
NONQUIESCENT PHASE
WIND TUNMEL TEST CONDITIONS .
Me 1,20 Q= 7.503 PTA »10.067 PS& = 7.u47¢ TEMP = 88.480 RN/L = 6.596 ¢ E5
AVERAGED CHAMBER PARAMETERS
PTC = 720.8 &5 : i

e 6 PTC/FSA = 86.5
AVERAGED NOZZLE PARAMETERS

PTC/P1 = Y6.0 PTC/P2 = 35.0 PIC/P3 = 27.5

AVERAGED BASE PRESSURES '

P4/PSA = ,831 P5/PSA = 015 PB/PSA = o
AVERAGED MODEL SURFACE PRESSURES
NO. PSM/PSA NO.  PSM/PSA

7 1.176 10 1.249

8 1.269

9 1.303 2 .998

.

ALITVND 4004 40
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TEST FA-1S,FEB. - MAY 1977

Me1.20 Q=

MSFC TRISONIC WIND TUNMEL HUNTSVILLE, ALABAMA
NONQUIESCENT PHASE

WIND TUNNEL TEST CONDITIONS
7.801 PTA =19.066 PSA = 7.578 TEMP = 98.874 RN/L =
AVERAGED CHAMBER PARAMETERS
PIC = u27.3 BRI
AVERAGED NOZZLE PARAMETERS
PTC/Pl = 45.6 PTC/P2 = 35.3 PIC/PZ = 27.5
AVERAGED BASE PRESSURES
F4/PSA = .7.3 PS5/PSA = 769 PG/PSA = .TT4
AVERAGED MODEL SURFACE PRESSURES
NO. PESM/PSA NO. P5M/PSA
7 AT 10 1.25%
8 1.270
g 1.308 12 .8%

PTC/PSA =

6.584 # ES

§7.1

RUN 577 0



TEST Fa~13,FES.

- MAY 1977 MSFC TRISONIC WIND TUNNEL HMUNTSVILLE, ALABAMA

NONQUIESCENT PHASE
WIND TUNMNEL TEST CONDITIONS
M= .80 Q= 7.503 PTA =18.06f PSA = 7.458 TEMP = 99.068 AN/L = 5,591 ¢ E5
AVERAGED CHAMBER PARAMETERS

PTC = B7%.2 { PTIC/PSA = 3B6.8

AVERAGED NOZZLE PARAMETERS
PIC/P1 = 47.3 PTC/P2 = 35.7 PTC/P3 = 27.8
AVERAGED BASE PRESSURES
P4/PSA = .672¢ PS5/PSA = .659 PG/PSA = 68D
AVER/AGED MODElI. SURFACE PRESSURES

NO.  FS5M/PSA NO.  PSH/PSA -
7 1.172 H ) 1.258
8 1.873

g t.312 ig 8586

" RUN S8/ 0
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TEST FA-19,FEB, - MAY 1977 MEFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA

NONQUIESCENT PHASE
HIND TUNNEL TEST CONDITIONS )
M= .30 Q= B.073 PTA =1B.065 PSA =10.652 TEMP = 88.122 RN/L = 4.574 + E5
- AVERAGED CHAMBER PARA!“ET;RS ’

PIC = 9.6 CREPTERED $SEBNEe ricrsa - L0
AVERAGED NOZZLE PARAMETERS
PTC/PL = 1.0 PTC/P2 = 1.0 PTC/P3 = 1.0
AVERAGED BASE PRESSURES
Pu/PSA = ,B52 P5/PSA = ,B50 PE/FSA = L850
AVERAGED MODEL SURFACE PRESSURES
NG. PSH/FSA NO. PSM/FSA
T .97 10 1.123
8  1.062 y

8 1.131 12 1.038

RUN 5i7 9
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MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA

TEST FA-18,FEB. ~ MAY 1977
_ NONGUIESCENT #HASE

HIND TUNMNEL TEST CONDITIONS ]
M= 1.47 Q= 8.6828 PTA =20.052 PSA = 5.731 TEMP = 99,029 RAN/L = 8.731 » ES

AVERAGED CHAMBER PARAMETERS
) & B PTC/PSA = 7

PTC = 4.2 8 5 R
AVERAGED NOZZLE PARAMETERS

1.0 PTC/PR = 1.0 PTC/P3

AVERAGED BASE PRESSURES
PS/PSA = ,527 PB/PSA = 514

PTC/Fl = = 1.0

F4/PSA = ,585]
AVERAGED MODEL GURFACE PRESSURES

NO.  PSM/PSA NO.  PSH/PSA

7 1.317 i0 1.183
8 1.370 5 B, 3
9 1.387 12 1.010

"AUN 59/ B
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TEST FA-19.FEB.

UREEE RGeS e TobEER e JBuan00 om0 coseseos

= MAY 1977

Me 1.47 Q=

MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA
NONQUIESCENT FHASE

HIND TUNNEL TEST CONDITIONS
8.631 PTA =20.057 PSA = 5.731 TEMP = 98.316 RN/L =
AVERAGED CHAMBER PARAMETERS

8.749 ¢ ES

PTC = 1205.c CHNREITEND GRNREED ~1c/Psh - 225.1

4 AVERAGED NOZZLE PARAMETERS
PTC/PlL = 4&.1 PTC/P2 = 35.2 PTC/P3 = 27.9.
AVERAGED BASE PRESSURES
P4/"SA = |,149 PS5/PSA = |,|2B8 P6/PSA = 1,134
AVERAGED MODEL SURFACE PRESSURES
NO. PSM/PSA NO. PSi1/ PoA
7 1.313 i0 1.216

8 1.351 f e

9 1.359 12 1.008

L —

RUN 597 0

ie
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TEST FA-19,FEB. - HAY 1977 MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA

NONQUIESCENT PHASE
WIND TUNNEL TEST CONDITIONS
Me 1,47 = B.627 PTA =20.042 PSA = 5.764% TEMP = 98.383 RN/L = 8.722 © EB
AVERAGED CHAMBER PARAMETERS

PIC = 788.2 G2ERE PRETE
AVERAGED NOZZLE PARAMETERS ,
PIC/PI = 46.0 PIC/P2 = 35.0 PTC/P3 = 21.5
AVEF:AGED BASE PRESSURES
P4/PSA = 1,00 P5/PSA = .979 PG/PSA = 985
AVERAGED MODEL SURFACE PRESSURES
" NO. PSM/PSA  NO.  PSM/PSA
7 1.300 10 1.213
8 1.8

PTC/PSA = 13B.5

g 1.356 ia 1.005

RUN 60/ 0

d
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TEST FA-18,FEB. = MAY 1977

MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA
NONGUIESCENT PHASE

WIND TUNNEL TEST CONDITIONS
Me 1.7 G= 8,620 PTA =20.038 PSA = 5.585 TEMP = 88.188 RN/L =
AVERAGED CHAMBER PARAMETERS

2.76% ¢ ES

PTC/PSA = 77.8

PTC = u41.5 §
AVERAGED NOZZLE PARAMETERS

45.5 PTC/P2 = 35.2 PTC/P3 = 27.5

AVERAGED BASS PRESSURES . _
" ,B52 FE/PSA = .835 PE/PSA o 228

AVERAGED MODEL SURFACE PRESSURES

PIC/Pl =

PH4/PSA =

NO. PSM/PSA NO.  PSH/FSA
7 1.312 10 - 1.220
8. 1.3583

2 1.368

RUN

617 1

ALL
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TEST FA-1S,FEB. - MAY 1877 MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA RUN B2/ 0
- NONQUIESCENT PHASE

HIND TUNNEL TEST CONDITIONS
M=1.47 @= 8,685 PTA »20.043 FPSA = 5.727 TEHP = 99.141 AN/ = 8.786 * £5
AVERAGED CHAMBER PARAMETERS
FIC = 254.6 ' '

PTIC/FSA =  14.5

AVYT.'RAC{E! NOZZLE PARAMETERS
PIC/P1 = uw7.4 PTC/P2 = 35,7 PIC/P3 = 21.7
AVERAGED BASE PRESSURES
P4/PSA = 712 PS5/PSA = ,683 PG/PSA = .G76
AVERAGED MODEL SURFACE PRESSURES
NO. PSH/PSA NO. PSM/PSA
7 L3 10 1.207
e 1.361 ;
8 1.33 12 1.008

Srmt it i

Sl s, e e et hT




TEST FA-13.FEB. ~ MAY 1977

HMEFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA
NONGUIESCENT PHASE

T WIND TUNNEL TEST CONDITIONS
Q = 10.866 PTA #28,066 PSA = 3.820 TEMP = 98.508 RN/L = [3.939 ¢ E5
AVERAGED CHAMBER PARAMETERS

H = 1.86

PIC © 2.3

2

i PTC/PEA = .8
AVERAGED NOZZLE PARAMETERS

PTC/PY = 1.0 PIC/PZ =

1.0 PTC/P3 = 1.0
AVERAGED DASE PRESSURES

PY/PSA » 455 PS/PSA = 4

PE/PSA = .19
AVERAGED MODEL SURFACE PRESSURES
N0.  PEM/PSA NO.

PSH/PSA
ST

7 1,450 50
8  1.448
9 1.483

RUN &3/

AIFIVOD ¥00d d0
g mOva "TVMIDIEO
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TEST FA~19,FEB. - MAY 1977 #MEFC TRISONIC HIND TUNNEL HUNTSVILLE, ALABAMA ‘RUN B3/ 0
MONQUIESCENT PHASE

HWIND TUNNEL TEST CONDITIONS
M= §.98 Qe 10,243 PTA =28.030 PSA = 3.80% TEMP » B5.688 RN/L = 13,845 ¢ £5
AVERAGED CHAMBER PARAMETERS

PTC = 224.29 PTC/PSA = 89,1

AVERAGED NOZZLE PARAMETERS
PTIC/Pl = 47.6 PTC/P2 = 35.B PTC/P3 = 287.7
AVERAGED BASE PRESSURES
P4/PSA = 673 PO/PSA = 836 PGE/PSA = LE37
AVERAGED MODEL SURFACE PRESSURES
KD. PSM/PSA NO. PSM/PSA
7 1.455 111) .869
8 1.445
8 1454




TEST FA-18.FEB. -~ MAY 1977

MGFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA
MNONQUIESCENT PHASE

HIND TUNNEL TEST CONDITIOMS
#= 1.5 Q= 10.260 PTA =28.084 PSA = 3,824 TEMP = §8.888 RN/L = 13.835 » £5

AVERAGED CHAMBER PARAMETERS
PTIC = 355.0 €8 :

: A PTC/PSA = 103.3
AVERAGED NOZZLE PARMVETERS
PIC/PE = 4».7 PTC/P2 = 34.0 PIC/P3 = 26.8
AVERAGED BASE PRESSURES
P4/PSA = 814 PS/PSA = 780 FG6/FSA = 763
AVERAGED MODEL SURFACE PRESSURES
NO. PSM/PSA  NO.  PSM/PSA
7 1485 10 .78
8 1.uuy
g  t.4uB

v e S AR e

HUN &4/ O




JEST FA-12.FEB, - MAY 1877 MEFC TRISONIC WIND TUNMEL HUNTSYILLE, ALABAMA RUN 65/ 0
NONQUIESCENT PHASE

HIND TUNNEL. TEST CONDITIONS
M= 1.85 Q=10.270 PTA =28.0%7 PSA = 3.829 TEMP = E£B.8BR@ RN/L = 13.843 ¢ EB
AVERAGED CHAMBER PARAMETERS

PTC = E78.6 PTC/PSA 7.2

_ AVERAGED NOZZLE PARAMETERS
PTC/Pt = %8.0 PTC/P2 = 3.9 PIC/P3 = 27.%
AVERAGED BASE PRESSURES
P4/PSA = ,B52 P5/PSA = 915 PS/FSA = .920  ° : .
J | AVERAGED MODEL SURFACE THESSURES
' NO.  PSM/PSA NO.  PSM/PSA
7 1.456 10 .887
8 .
8 1443 12 .831

B T e T



TEST FA-19,FEB.

= MAY 1977

M= 1.96

G = (0,249

RUN €67 O

ﬂSFC TRISONIC WIND JUMNEL. HUNTSVILLE, ALABAMA
HONGUIESCENT PHASE

WIND TLMNEL TEST CONDITIONS
PTA =28.04% PSA = 3.806 TEMP = 88,668 RAW/L = 13.863 * E5

AVERACED CHAMBER PARAMETERS

PTC =  1350.7 e 23 e
AVERAGED NOZZLE PARAMETERS
= 46.2 PIC/PR =~ 35.3 PIC/P3
AVERAGED BASE PRESSURES
Pe/PSA = 1,156 POB/PSA = §.11%  PG/SA = 1.185
AVERAGED MODEL SURFACE PRESSURES

#0.  PSM/PSA NO.  PSM/PSA

pTIc/P = 28.0

7  1.468 10 .855
8 1.9 T
8 1445 12 .az7

d TVNIDI¥O
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TEST FA~19,FEB. - MAY 1977 MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA

NONQUIESCENT PHASE
HIND TUNNEL TEST CONDITIONS
M=1.87 Q= 10,155 PYA 928,013 PSA = 3.757 TEMP = 88.734 RN/L » 13,916 ¢ €5
' AVERAGED CHAMBER PARAMETERS
; R TC = 410.5 PTC/PSA = 168.0
AVERAGED NOZZLE PARAMETERS
PTC/P1 = 45.0 PTC/F2 = 3.1 PIC/P3 = 22,1
AVERAGED BIASE PRESSURES '
FW/PSA « 758 PS/PSA = 718 FPG/PSA & 748
AVERAGED MODEL SURFACE PRESSURES
NO. PSM/PSA  NO. PSM/PSA

PTIC =  708.4

7 1418 10 .981
8 1.M1E
8 1.433

i I I = R = I

e B

RUN 8B/ 2
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TEST FA-19,.FEB.

I
I
I
I
T
1
1

~ MAY 1577 MSFC TRISONIC WIND TUNMNEL MUNTSVYILLE. ALABAMA

NONQUIESCENT PHASE
MIND TUNNEL TEST CONDITIONS
Me=1.68 Q= 10.257 PTA =28.038 PSA » 3.817 TEMP = 83.156 RN/L = 13.90t ¢ €5
AVERAGED CHAMBER PARAMETERS
Prc = 1122.0 GG rc - u71.9 PTC/PSA o 206.8
AVERAGED NOZZLE PARAVETERS '
PIC/Pl = 43.3 PIC/P2 = 33.0 PTC/P3 = (9.8
AVERAGED BASE PRESSURES
P4/PSA = .905 PS5/PSA = .865 PS/PSA = .800
AVERAGED MODEL SURFACE PRESSURES
NO. PSW/PSA  NO. PSH/PSA
7 1.418 10 .9m

e vz CEEN

9 1.432 12 +960

RUN 897 1



Job g A e

TESY FA-13,FEB. - MAY 1977 MSFC TRISONIC WIND TURMEL HUNTSVILLE., ALABAKA RUN €0/ 0
NONGUIESCENT PHASE

HIND TUNNEL TEST CONDITIONS
M=1.85 Qe 7.628 PTA w23.262 PSA » 6.328 TEMP = §8.281 RW/L = 9,781 * E5
' AVERAGED CHAMBER PARAMETERS
P1c = 1521.6 SRR tc - 511.8 PIC/PSA = 240.5
' AVERAGED NOZZLE PARAMETERS
PTC/PI o 4.1 PTC/P2 = 33.5 PIC/P3 = 18.6
AVERAGED BASE PRESSURES
P4/PSA = .618 P5/PSh = ,581 PB/PSA = ,BI0
AVERAGED MODEL SURFACE PRESSURES
NO. PSM/PSA NO.  PSM/PSA

7 .262 10 604
.858 L
8 865 12 585

XIITV0O Yu0d 40
§T @OV TVNIDINO



TEST FA-18.FEB. - MAY 1ST7 MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALADAMA RUN 91/ 0
’ NONGUIESCENT FHASE .

WIND TUNNEL TEST CONDITIONS
Me 1.97 Qo B5.589 PTA 23,446 P5A = 7.081 TEMP = 99,445 RN/L = ©.336 ¢ E5 .
AVERAGED CHAMBER PARAMETERS
prc = us0.2 QERIEERED C - 357.4 PIC/PSA = 65.0
AVERAGED NOZZLE PARAMETERS
PTC/P1 = 45.7 PIC/P2 = 34.4 PIC/P3 = 20,3
AVERAGED BASE PRESSURES
Pa/PSA = P46 PS/PSA = .326 PE/PSA = ,335
AVERAGED MODEL SURFACE PRESSURES
NO. PSM/PSA  NO. PSW/PSA
7 .795 10 .52

] 766 ie 516




TEST FA-19,FEB. - MAY 1977

MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA RUN g2/ @
NONQUIESCENT PHASE

HIND TUNNEL TEST CONGITIONS
He 1,47 Q= 8,621 PTA =20.030 PSA = 5,748 TEMP = 99,852 RN/L = Q.00 @ ES
AVERAGED CHAMEER PARAMETERS
PIC = 4B0.6 § : ™ TC = 268.0 PTC/PSA = 78.%
AVERAGED NOZZLE PARAMETERS
PTC/P1 = 46,0 PTC/PE = 34.5 PTC/PT = 21.3
AVERAGED BASE PRESSURES
P4/PSA =« ,B71 PS/PSA = B4l FPG/PSA = G5B
AVERAGED MODEL SURFACE PRESSURES
NO. PSH/PSA NO. PEM/PSA
7 1.291 10 1.219
a 1.348 &
"8 1,366 12 1.017
2t
S B
P
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TEST FA-19,FEB, - MAY 1977 HMSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA RUN €37 0
NONQUIESCENT PHASE

WIND TUNNEL TEST CONDITIONS
e 147 Q= B,S43 PTA =17.75% PSA = B.762 TEMP = 88,880 RN/L = §.666 ¢ ES
AVERAGED CHAMBER PARAMETERS
TC = y23.8 PTC/PSA = §9.5
AVERAGED NOZZLE PARAMETERS
PTC/P1 = u2.9 ©7C/P2 = 32.5 PTC/P3 = 18.9
AVERAGED BASE PRESSURES
P4/PSA = 66D P5/PSA = ,638 PE/PSA - ,ES)
AVERAGED MODEL SURFACE PRESSURES
NO.  PSW/PSA NO.  PSM/PSA
7 1.088 10 1.028
e 1.123 AL
9 1. 14%1 i B4

PTC = &74.7
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TEST FA-1S,FEB, - MAY 1877

MEFC TRISONIC WIND TUMNNEL HUNTSYILLE. ALABAMA
HOMQUIESCENT PHASE

HIND TUNNEL TEST CONDITIONS

He j.08 Q= 8,62 PTA «20.0285 P5SA = 5.811 TEMP o 8,868 AN/L = B.618 » ES

AVERAGED CHAMBER PARAYETERS
PTC » 1088.2

TC = 4858 PTC/PSA = 18].8
AVERAGED NOZZLE PARAMETERS
FTC/P1 = 43,8 PTC/P2 = 33,5 PTC/P3 = 18.6
AVERACGED PASE PRESSURES
Fu/PSA = 924 PS/PEBA = 003 PE/PSA = .OI5
AVERAGED MODEL SURFACE PRESSURES
NO. PSM/PSA NO. PSM/PSA
) 1.286 10 1.832
g t.334
a 1.351

RUN o4/ 1
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TEST FA-i9,FEB. - MAY 1877 HSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA RUN 957 0
NONGQUIESCENT PHASE

WIND TUNMNEL TEST CONDITIONS
M= f.45 Q= 8,532 PTA =20.035 PSA = 5.873 TEWP = 82,888 RN/L = B.596 ¢ E5
AVERAGED CHAMEER FARAMETERS
PIC = 1568.3 SN § TC = uS4.0 PTC/PSA = 267.0
4 AVERAGED NOZZLE PARAMETERS
PIC/Pl © %3.0 PIC/F2 = 33.5 PIC/P3 = 21.1
AVERAGED BASL PRESSURES
P4s/PSA = 1,045 PS/PSA = 1.027 PS/PSA = 1,034 ) : -
 AVERAGED MODEL SURFACE PRESSURES
NO. PSH/PSA NO. PSH/PSA

7 1.291 10 1.284%
=] 1.336
S 1.354
TR e PP L R T TP P S U W T o i St e T Ay iy QTR ST x I TS T 15 oy, A A0 ] T S SN s a1 T




TEST FA-18,FEB, -~ MAY 1577

MEFC TRlSONlC umo TUNNEL HU‘TTSV[LLE. ALABAMA RUN 867 0
ONQUIESCENT FHA

HIND TUNNEL TEST CONDITIONS

H=1.18 Q8 7.6 PTA »13.175 PSA = 7.523 TEMP = 68,888 RN/L = 6.E05 * ES

AVERAGED CHAMBER PARAMETERS
PTC = 478.0 & L

RRMER TC - 260.9 PTC/PSA = B3.5
AVERAGED NOZZLE PARAMETERS .

PIC/P1 = 43.8 PTC/PE2 = 33.1

FTC/P3 = 20.3
AVERAGED BASE PRESSURES

" Pe/PSA = E45 P5/PSA = 632

PE/PSA = ,EM2
AVERAGED MODEL. SURFACE PRESSURES
NO. PEM/PSA NO.

7 i.165 19
B 1.867
g 1.3L3 12

PSM/PSA
1.289

1.008

b 19004 J0
J TV NIDIIO
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TEST FA=19,FEB. - MAY 1977 MSFC TRISONIC WIND TUNNEL HUNTSYILLE, ALABAMA RUN 87/ 0
NONQUIESCENT PHASE

HIND TUNNEL TEST CONDITIONS
M=1,09 @= 7.533 PTA =18.15: PSA = 7,528 TEMP = 88.68B RN/L = 6,551 * ES
AVERAGED CHAMEER PARAMETERS
} TC = 426,3 PIC/FSA = G4,1
AVERAGED NOZZLE PARAMETERS
PTC/Pl = 4.9 PIC/P2 © 34.0 PIC/P3 = 20.5
AVERAGED BASE PRESSURES
PU/PSA = 957 PE/RSA = TS PE/FSA = 757
AVERAGED MODEL SURFACE PRESSURES
NO. PSH/PSA  ND. PSMW/PSA
7 1,182 10 1.272
8  1.263 S
8 .31 12 1.018

PIC =  708.2
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MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA

TEST FA=-19,FEB. - HAY 1977
NONGUIESCENT PHASE

HIND TUNNEL TEST CONDITIONS

M=1.18 Q= 7.530 PTA =18.152 PSA = 7.537 TEMP = 68,688 RN/L = 6.578 ¢ E5

AVERAGED CHAMBER PARAMETERS
B IC = u67.4 PIC/PSA = 1304
AVERAGED NOZZLE PARAMETERS
PIC/PI = 43.2 PTC/P2 = 32.9 PTC/F3 « 19.0
AVERAGED BASE PRESSURES
P4/FSA = .660 PS/PSA = 844 PG/PSA = BB
AVERAGED MODEL SURFACE PRESSURES
NO. PSH/PSA  NO. PSM/PSA

PTC = 9B3.2

7 1.182 10 1.2862
-] f.262 ; SHS
G 1.300 12 1.007

RUN €8/ 0

ALITVOD ¥00d 40
St FOVd TYNIOTHO



TEST FA-19,FEB. - MAY 1977

HMSFC TRISONIC WEND TUNNEL HUNTSVILLE, ALABAMA
NONQUIESCENT PHASE

" WIND TUNNEL TEST CONDITIONS
Me1.20 Q= 7.533 PTA =IB.151 PSA = 7.523 TEWP = §6.688 RN/L = 6.585 ¢ £5
AVERAGED CHAMEER PARAMETERS
7C = 517.6 PTC/PSA = 191.4%
AVERAGED NOZZLE PARAMETERS
PTC/Pl = 43,8 PTC/P2 = 33.4 PTC/P3 = 16.7
AVERAGED BASE PRESSURES .
F4/PSA = 1,009 P5/PSA = .995 PB/PSA = 1.013 ' -
AVERAGED MODEL SURFACE PRESSURES
NO.  PSM/PSA NO.  FSM/PSA y
7 1170 18 1.256
e  1.262
9 1.298 12 1.008

PTC 1416.2

RUN 83/ 1

CSSEES S



TEST FA-18,FEB. -~ MAY 1877 MSFC TRISONIC HWIND TURREL HUNTSVILLE, ALABAMA RUN 100/ O
: NONQUIESCENT PHASE

- : ' HIND TUNNEL TEST CONDITIONS
' Me .63 Gu G.116 FTA =18,168 PSA =10.693 TEMP = 98,698 ANL = 4.671 ¢ E5
AVERAGED CHAMBER PARAMETERS

T¢ = 517.1 PTC/PSA = 129,7

AVERAGED NOZZLE PARAMETERS.

PLPl = 43,7 PIC/P2 = 33.3 PIC/P3 = 18.5

AVERAGED BASE PRESSURES '
Pu PGA w ,O55 P5/PSA = .G55 PG/PSA = 957
; AVERAGED HODEL SURFACE PRESSURES
5 | NO, FSM/PSA  NO.  PSM/PSA ‘ |
' ' 7 1.020 18 1.135 ' S T
; | - | ‘8 1.086 ‘
| o 8  i.au2 12 1.054

FIC = 1388.1

R
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* TEST FA-19,FEB, - HAY 1877 MSFC TRISONIC WIND TUNNEL HUNTSYILLE, ALABAMA RUN 1017 O
. NONQUIESCENT PHASE :

HIND TUNNEL TEST CONDITIONS

Ma .80 Q= 5,091 PTA =18.15% PSA =10.785 TEMP » §3,838 RNW/L = u.651 ¢ E5
: AVERAGED CHAMBER PARAMETERS

1€ © 486.3 PTC/PSA @ 93,7

: _ AVERAGED NOZZLE PARAMETERS

3 _ ' FTC/PL = 44,0 PIC/P2 = 33.5 PTC/F3 = 18.7

| _ ' . AVERAGED BASE PRESSURES '

3 o ' F4/FSA @ .879 PS/PSA = .380 PS/PSA » GBI

' ' AVERAGED MODEL SURFACE PRESSURES

NO. PSMW/PSA  ND.  PSHM/PSA

g ' ' 7 .583 10 1.2

' 8  1.068 R
2 1.3 12 1o

O R AT

PTC = 1005.%
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TEST FA~19,FEB. - HAY 1977

e -ﬁ Qe

@% um‘ T ’ Fanuiemacd Sty :u—wﬂ

|- cam e BT L]

HMSFC TRISONIC KIND TWRNEL HUNTSVILLE, ALABAMA
NONQUIESCENT PHASE

HIND TUNNEL TEST CONDITIONS
6.063 PTA =18.115 PSA =10.726 TEMP = 68.888 AN/L =
AVERAGED CHAMBER PARAMETERS
PIC = 812.3 § TC = 466.6 PYL/PSA -
_ AVERAGED NOZZLE PARAMETERS
ATC/PL = U4, PIC/PE = 33.5 PTC/P3 = 18.7
AVERAGED BASE PRESSURES
FY/PSA = 831 P5/PSA= ,931 PG/PSA s B
_ AVERAGED MODEL SURFACE PRESSURES
NO.  PSM/PSA NO.  PSW/PSA
7 .g56 10 1.119
8 1.056 8 B T
9 .24 12 1.04%0

[ ——

4.623 « €5

75.7

RUN 027 0
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TESY FA-19,FEB. - MAY 1977

'MSFC TRIGONIC WIND TUNNEL HUNTSVILLE, AL .sAMA RUN 103/ O
NONQUIESCENT PHASE
WIND TUNMEL TEST CONDITIONS :
Me ,80 Q% BG.078 PTA =18,115 PSA =10.700 TEMP = §8.898 RN/L = 4.6 © ES : ’
AVERAGED CHAMBER PARAMETERS
) 1C = 438.4 PTC/PSA = 58,7
AVERAGED NOZZLE PARAMETERS
PIC/P1 = 42.6 PIC/P2 = 32.2 PTC/P3 = 18.1
AVERAGED BASE PRESSURES
F4/PSA = 715 PS/PSA = .T PE/PSA = 77
AVERAGED MODEL SURFACE PRESSURES

NO. PEN/PBEA NO.  PEN/PSA

PIC = ©28.0

7 .957 10 1.120
8  1.053
9 t.1a% 12 1.039
L)
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TEST FA-19,FEB. = MAY 1977

MSFC TRISO"HC HINO TUNNEL  HUNTSVILLE, ALABAMA
QUIESCENT PHASE

HIND TUNMEL TEST CONDITIONS

Me ,50 Qe 2.735 PTA =18.143 PSA =15.,228 TEMP = 88.880 RN/L =

AVERAGED CHAMSER PARAMETERS
BB TC = 435.6 PTC/PSA
AVERAGED NOZZLE PARAMETERS

PTC = 717.1

PTC/P1 = 444 PIC/P2 = 335.7 PIC/P3 = ]B.2

AVERAGED BASE PRESSURES
Fu/PSA = 921 PS/PSA = ,022 PE/FSA = 822
" AVERAGED MODEL SURFACE PRESSURES
NO. PSW/BSA  NO.  PSM/PSA

7 .870 16 1,024 .
8  1.001 Sl :
2 1.026 12 1.00%

RUN 1047 O

1.831 ¢ E5

W7.1
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TEST FA-12,FEB. - MAY 1877

Me .60 Q=

e et B s

T

HSFC TRISONIC WIND TUMNEL HUNTSVILLE, ALADAMA
. NONQUIESCENT PHASE

HIND TUNNEL TEST CONDITIONS

RUN 105/ 0

2.732 PTA o18,13+ PSA =15.822 TEMP = 88.68B RN/L » 1.829 # ES

PTC =

T M Ao S s i, b e B S RS L L

AVERAGED CHAMSER PARAMETERS

C = 68,7 PTC/PEA = 68.1
AVERAGED NOZZLE PARAMETERS

PTG/P1 = u4.0 PTC/F2 = 33.5 PIC/P3 = 18B.6
AVERACED DASE PRESSURES

GBQIB

F4/PSA = ,933 P5/PSA = ,933 FG/PSA = L0353

AVERAGED MODZL SURFACE PRESSURES
ND. PSM/PSA N0, PSH/PSA
. 575 10 1.025
8 t.0m%
g 1.027 ) 12 §.005
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TEST FA-19,FEB., - MAY 1877

rEc S R ST

L et

MSFC TRISONIC WIND. TUNNEL HUNTSVILLE, ALABDAMA
NONQUIESCENT PHASE

HIND TUNNEL TEST CONDITIONS
Me 50 Q= 2,709 PTA »18,132 PSA =:5.235 TEKP = BB.888 RN/L =
AVERAGED CHAMEER PARAMETERS
L TC « 484.9 PTC/PSA =
AVERAGED NOZZLE PARAMETERS
PTC/PL = 43.0 PTC/P2 = 33.5 PIC/PE = [6.8
AVERAGED BASE PRESSURES
P4/PSA o« .45 PS/FSA = .G45  PO/FSA = 348
AVERAGED HODEL SURFACE PRESSURES
NO. PSM/PSA  NO. PSHM/PSA
7 L.e81 10 1.086
8  1.007 :
8 1.029 12 1.007

PTC = 1130.9

RFgstam

RUN 1067 0

1,813 ¢ ES

.2
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: TEST FA~19,FEB. ~ MAY {977 MEFC TRISONIC WIND TUNNEL HUNTSYILLE. ALABAMA RUN 107/ ©
b : NONQUIESCENT PHASE

- WIND TUNMEL TEST CONDITIONS
M= .50 Qe 2.712 PTA =16.130 PSA =15.233 TEMP = 88.8B88 RN/L » 1.812 ¢ £5

! AVERAGED CHAMEER PARAMETERS
: PIC = 1323.6 GG ) TC = 501.8 PTC/PSA = 86.3
AVERAGED NOZZLE PARAVETERS
PTC/P1 = u42.8 PTC/PR2 = 32.6 PTC/F3 = 18.3
AVERAGED BASE PRESSURES
P4/PSA = ,953 PS/PSA = .953 PG/PSA = 533 .
! AVERAGED MODEL SURFACE PRESSURES
% NO. PSH/PSA  ND.  PSM/PSA
f O 10 1.027
H 8  1.009
t
E g 1.030 12 1.007
!
¢ e
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" TEST FA-19,FEB. - MAY 1977 HSFC TRISONIC WIND TUMMEL HUNTSVILLE, ALABAMA RUN 1087 1
. ' NONGUIESCENT PHASE .

KIND TUNNEL TEST CONDITIONS
He248 Q= 8,702 PTA 40.875 PSA = .672 TEWP = 8B.688 RN/L = 20.882 ¢ £5
AVERAGED CHAMBER PARAMETERS
PTC » 20%.% § ) TC = 308.1 PYC/PSA = 304.2
AVERAGED NOZZLE PARAMETERS
PTC/P1 = 4.5 PIC/P2 = 33.6 PIC/P3 = 18.8
AVERAGED BASE PRESSURES
P4/PSA = 598 P5/PSA s ST PE/PSA = 581
AVERAGED MODEL SURFACE PRESSURES

s e B

N0, PSM/PSA ND.  PSM/PSA : LT
7 1.835 10 1.129
8 1.777

8 1.623 . 12 1.110
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TEST FA-19,FEB. ~ MAY 1877
NONQUIESCENT FHASE

WIND TUNMEL TEST CONDITIONS

MSFC TRISONIC WIND TUMMEL HUNTSVILLE, ALABAMA

RUNM 1097 ©

Me 3,48 Q= 5,703 PFTA =49,880 PGA = .672 TEMP = 68,688 RN/L = 20.489 ¢ ES

AVERAGED CHAMEER PARAMETERS
TC = 351.9 PTC/PSA = B583.7

PTIC = y&6.2

AVERAGED NOZZLE PARAMETERS

PTC/P1 = u5.68 PIC/P2 e 3H.3 PFIC/P3 =

AVERAGED BASE PRESSURES

Pi/PSA = ,B0% PO/FSA = 777 PGE/PSA =

AVERAGED MODEL SURFACE PRESSURES

NO. PSM/PBA NO.  PSM/PSA
7 1.835 10 .10
a8 1.781
8 1.808 12 f.oal
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TEST FA~18,FEB. - MAY 1977

G e v 0w e

MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA RUN 1
NONQUIESCENT PHASE
WIND TUNNEL TEST CONDITIONS
Mo 3.48 Q= 5.702 PTA =48.888 PSA = .672 TEM® =107.010 AN/L = 20,491 ° £5
AVERAGED CHAMEER PARAMETERS
PTC = 789.9 & TC = 462.4 PTC/PSA = 1190.3
AVERAGED NOZZLE PARAMETERS
PTC/PL = uu.u PTC/P2 = 33.6 PTC/P3 = 19.1
AVERAGED BASE PRESSURES
Pu/FSA = 1.0B4 PS5/PSA = 1.048 PS/PSA = 1.U85
AVERAGED MODEL SURFACE PRESSURES
NO. PSM/PSA  NO. PRSM/PSA
7  1.851 10 122
8 1.78 ,
-8 1.648 2 1,191
e e o erevne arnen e S S L
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TEST FA-19,FEB. ~ MAY 1977 MSFC TRISONI% HIND TUNNEL HUNTSVILLE, ALABAMA RUN 1117 0

ONGUIESCENT PHASE
HIND TUNNEL TEST CONDITIONS _
Me 3% Q= 5,703 PTA =49.,882 PSA = .672 TEMP = 88.888 RN/L = 20.501 ¢ E5
AVERAGED CHAMEER PARAMETERS
TC = 513.% PTC/PSA = 2122.2
AVERAGED NOZZLE PARAMETERS
PTC/PI = 43,9 STC/P2 = 33.4 PIC/P3 » (9.2
AVERAGED BASE PRESSURES
P4/PSA = 1.36856 PS5/PSA = 1.355 PS/PSA = 1.40%
AVERAGED MODEL SURFACE PRESSURES
NO.  PSM/FSA ND.  PSM/PSA

PTC = 1426.1

7 1.880 10 1.333
8 1.817
g 1.698 12 t.258
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= MAY 1977 MSFC TRISOMNIC WIND TUNNEL MUNTSVILLE, ALABAMA

NONGUIESCENT PHASE
HWIND TUNNEL TEST CONDITIONS

M=3.48 Q= %.702 PTA =48.672 PSA = .672 TEMP = 856.E80 RW/L = 20.512 ¢ £S5

AVERAGED CHAMBER PARAMETERS
FIC = 14,0 § T = u2.8 PTC/PSA =  20.8
AVERAGED NOZZLE PARAMETERS '
PTC/P! = 25.7 PTC/P2 = 21.7 PIC/P3 = L%
AVERAGED BASE PRESSURES
F4/PSA & 422 PS/PSA = ,372 PG/PSA = 350
AVERAGED MODEL SURFACE PRESSURES
NO.  PSHM/PSA NO.  PSM/PSA

7  1.831 10 1.1
8 1.770 P
9 1,829 12 .21

Bt

-

e e

RUN 1117 9
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TEST FA-19,FEB. - MAY 1977 HBFC TRISONIC WIND TUNMNEL HUNTSVILLE, ALABAMA

NONQUIESCENT FHASE
. HIND TUMNEL TEST CONDITIONS
M= .00 Q= 1,000 PTA = 1.837 PSA =1%,448 TEMP =-85.888 RN/L = 89.42% © E5
AVERAGED CHAMBER PARAMETERS
i } TC = 531.0 PTC/PSA = B5.5
AVERAGED NOZZLE PARAMETERS
PIC/PI = 42.8 PIC/P2 = 32.7 PTC/P3 = 18.1
AVERAGED BASE PRESSURES

P4/PSA = ,035 PH/PSA = 031 PE/PSA = L0351

AVERAGED MODEL SURFACE PRESSURES

ND.  PSM/PSA NO. PSH/PSA

PTC = 1235.1

RUN 1127 0

Y DL MM MR T S T, T

7. .036 19 .04
e 040
g .039 ie 2041
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TEST FA~19,FEB, - MAY 1577

e PIETREE S OWT R RC S CE NV E

#SFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA
NONQUIESCENT PHASE

"WIND TUNNEL TEST CONDITIONS
Mm® .00 Q= 1.000 PYA = 1,518 PSA =14.5090 TEMP =-88.888 RN/L = 93.153 ¢ £5
AVERAGED CHAMBER PARAMETERS
PIC = %17.5 § TESEE® C = 392.1 PTC/PSA =  28.8
) AVERAGED NOZZLE PARAMETERS
PIC/P1 = 45.7 PIC/P2 = 34.3 PIC/P3 = 19.5
AVERAGED BASE PRESSURES
P4/PSA = 021 P5/PSA = ,020 PE/PSA = .019 ’ : .
 AVERAGED MODEL SURFACE PRESSURES
NO.  PSM/PSA NO.  PSM/FSA

RUN 113/ 0

7 .on2 10 .0320
e .0e8 '
9 .02 12 .030
stupan 2 2 = AT




R o B e D o P

NPT LA

Dt e E “"-0"!‘. SRR SN T

TEST FA-19,FEBR. - MAY 1977

RIFIVOD 004 do

e R e e et
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MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA
. NONQUIESCENT PHASE

HIND TUNNEL TEST CONDITIONS
M= .00 Q= 1,000 PTA = 1.816 PSA =1%.507 TEM® «-BE.BE8 RN/L = 93,735 ¢ ES
7 AVERAGED CHAMBEER PARAMETERS
PTC » 1547.3 &5 e TC = 513.5 PTC/PSA = 196.7
' AVERAGED NOZZLE PARAMETERS
PIC/P] = 4.3 PTC/P2 = 33.6 PIC/P3 o 18,7
AVERAGED BASE PRESSURES
F4/PSA = 024 PS/FSA = 021 PG/PSA = 029
AVERAGED MUDEL SURFACE PRESSURES
NO. PSM/PSA  NO.  PSM/PSA
7 .028 i0 .035 .
8 .03
9 .032 12 .035

RN 1187 )
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: 1EST FA-19,FEB. - MAY 1577 MGFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA RUN 116/ 0
5 : NONQUIESCENT PHASE
é HIND TUNNEL TEST CONDITIONS
| M= .00 Qa 1.000 PTA = 1.5 PSA =14.486 TEMP =-88.888 RN/L = 96.097 * E5
} AVERAGED CHAMBER PARAMETERS
g PIC = 1166.1 CERUEEN 1c =~ 463.1 PTC/PSA =  B1.9
- AVERAGED NOZZLE PARAMETERS
i PTC/Pl = B2.1 PIC/P2 = 53.1 PTC/P3 = 29.2
i AVERAGED BASE PRESSURES
g F4/PSA = ,019 P5/PSA = ,017 PB/PSA = .015
: AVERAGED HODEL SURFACE PRESSURES

ND. PSM/PSA  NO.  PSM/PSA
* 7 .020 10 .032
; .027
5 027 12 031
g
;
g9
a2
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TEST FA-18,FEB. - MAY 1977 MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA

NONQUIESCENT PHASE
RIND TUNMEL TEST CONDITIONS
He= .00 Q= 1.000 PTA = ].540 PGA =14.436 TEMP =-B88.888 RN/L = 96,343 ¢ E5
AVERAGED CHAMBER PARAMETERS
TC = 36i.6 PTC/P5A = g27.2
AVERAGED NOZZL.E PARAMETERS
PTC/P1 = @5.1 PTC/P2 = B0.5 PIC/P3 = 30.6
AVERAGED BASE PRESSURES
P4/PSA = 025 PS/PSA = 024 PB/PSA = 024
AVERAGED MODEL SURFACE PRESSURES
NO.  PSM/PSA NO.  PSH/PSA
0285 i0 .033
032
8 .030 12 .032

PTC = 384.2

RUN 117/ O
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