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PREFACE 

This is one of a series of final reports on noise and propulsion technology submitted by the 
Boeing Commercial Airplane Company. Seattle. Washington, 98124, in fulfillment of Task III 
of Department of Transportation Contract DOT-FA-7:WA-2893, dated 1 February 1972. 

To benefit utilization of technical data developed by the noise suppressor and nozzle develop- 
ment program, the final report is divided into 10 volumes covering key technology areas and 
a summary of total program results. The 10 volumes are issued under the master title, "Noise 
Suppressor/Nozzle Development." Detailed volume breakdown is as follows: 

Volume I -      Program Summary 

Volume II        -      Noise Technology 

Volume III      -     Noise Technology -Backup Data Report 

Volume IV      -     Performance Technology Summary 

Volume V        -      Performance Technology-The Effect of 
Initial Jet Conditions on a 2-D Constant 
Area Ejector 

Volume VI       -      Performance Technology-Thrust and Flow 
Characteristics of a Reference Multitube 
Nozzle With Ejector 

Volume VII     -      Performance Technology-A Guide to Multitube 
Suppressor Nozzle Static Performance: Trends 
and Trades 

Volume VIII    -      Performance Technology-Multitube Suppressor/ 
Ejector Interaction Effects on Static 
Performance (Ambient and 1150oF Jet 
Temperature) 

Volume IX       -      Performance Technology-Analysis of the Low- 
Speed Performance of Multitube Suppressor/ 
Ejector Nozzles (0-167 kn) 

Volume X        -      Advanced Suppressor Concepts and Full-Scale 
Tests 

Report No. 

FAA-SS-73-l 1-1 

FAA-SS-73-11-2 

FAA-SS-73-11-3 

FAA-SS-73-11-4 

FAA-SS.73-11-5 

FAA-SS-73-11-6 

FAA-SS-73-11-7 

FAA-SS-73-11-8 

FAA-SS-73-11-9 

FAA-SS-73-11-10 
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SYMBOLS AND ABBREVIATIONS 
; 

r 

A^ Nozzle exit area 

Dp Equivalent flow area conical nozzle diameter 

Hz Hertz (frequency) 

HNTF Hot Nozzle Test Facility 

NPR Nozzle pressure ratio 

OASPL Overall sound pressure level 

PamK Ambient pressure 

PNL Perceived noise level 

PNdB Perceived noise in units of decibels 

PWL Sound power level 

R.H. Relative humidity 

SPL Sound pressure level 

Tamu Ambient temperature 

Tj Total temperature 

V| Jet velocity 

ju Bar micro-Bar (pressure) 

x distance 

w 

C 

! 

; 

VI 
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1.0 INTRODUCTION 

% 
I 

i t. 

. 

The model scale jet noise technology results were analyzed and discussed in Volume II of 
this report. The large quantity of test data that was acquired for the purpose of the tech- 
nology studies could not be documented adequately together with the final analysis in one 
book. Therefore, a separate test data report has been prepared to preserve a representative 
cross-section of test data for those investigators that require to examine in more detail the 
information that formed the foundation for Volume II. Even with this approach 100% 
documentation of test data is beyond the scope of this report. 

It was decided to arrange the test data in order of nozzle configurations. For each nozzle 
configuration a hardware and test parameter description is given, followed by key examples 
of PWL, SPL and PNL spectra, beam patterns, "normalized" noise levels, and noise suppres- 
sion values. SPL and PNL spectra are presented for only two angles, 110° and 130°, which 
are representative of peak premerged and postmerged noise respectively. This data is then 
followed by noise source location results and flow profile curves for those configurations 
where such data was acquired. 

.: 
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2.0 TEST DATA 

Test data for the following model scale nozzle configurations appears in this data report. 

Nozzle Description Page 

4.16" RC 4.16 Inch Diameter, Round Convergent Nozzle 6 

6" RC 6 Inch Diameter, Round Convergent Nozzle 27 

37T-3.3AR-CPA-RT/RC 

7T-3.3AR-CPA-ET/RC 

19T-3.3AR-CPA-ET/RC 

37T-3.3AR-CPA-ET/RC 

37 Tubes, 3.3 Area Ratio, Close-Packed Array, 
Round Tubes with Round Convergent Ends 

7 Tubes, 3.3 Area Ratio, Close-Packed Array, 
Elliptical Tubes with Round Convergent Ends 

19 Tubes, 3.3 Area Ratio, Close-Packed Array, 
Elliptical Tubes with Round Convergent Ends 

37 Tubes, 3.3 Area Ratio, Close-Packed Array, 
Elliptical Tubes with Round Convergent Ends 

34 

58 

83 

108 

37T-3.3AR-CPA-ET/RC 
w/3.1 AR EJECTOR 

37 Tubes, 3.3 Area Ratio, Close-Packed Array, 
Elliptical Tubes with Round Convergent Ends 
with 3.1 Area Ratio Ejector, L/Dp = 2 Long 121 

: : 
61T-3.3AR-CPA-ET/RC 61 Tubes, 3.3 Area Ratio, Close-Packed Array, 

Elliptical Tubes with Round Convergent Ends 143 

37T-2.75AR-CPA-ET/RC        37 Tubes, 2.75 Area Ratio, Close-Packed Array, 
Elliptical Tubes with Round Convergent Ends 168 

37T-4.5AR-CPA-ET/RC 37 Tubes, 4.5 Area Ratio, Close-Packed Array, 
Elliptical Tubes with Round Convergent Ends 194 

37T-6.0AR-CPA-ET/RC 

37T-3.3AR-RA-RT/NC 

37 Tubes, 6.0 Area Ratio, Close-Packed Array, 
Elliptical Tubes with Round Convergent Ends 

37 Tubes, 3.3 Area Ratio, Radial Arrangement, 
Round Tubes with Non-Convergent Ends 

218 

243 

L) 
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Nozzle 

37T-4.5AR-RA-ET/RC 

Description 

37 Tubes, 4.5 Area Ratio. Radial Arrangement. 
Elliptical Tubes with Round Convergent Ends 

Page 

268 

i 

I C 
31T-2.75AR-RA-ET/RC 31 Tubes. 2.75 Area Ratio, Radial Arrange- 

ment, Elliptical Tubes with Round Convergent 
Ends '.87 

I     Or 

31T-2.75AR-RA-ET/RC 
vv/2. b AR-EJECTOR 

31 Tubes. 2.75 Area Ratio, Radial Arrange- 
ment, Elliptical Tubes with Round Convergent 
Ends with 2.6 Area Ratio Ejector. L/Dp = 2 
Long 299 

::   P. 

31T-2.75AR-RA-ET/RC 
W/3.1AR-EJECTOR 

31 Tubes, 2.75 Area Ratio, Radial Arrange- 
ment. Elliptical Tubes with Round Convergend 
Ends with 3.1 Area Ratio Ejector, L/Dg = 2 
Long 309 

31T-2.75AR-RA-ET/RC 
W/3.7AR-EJECTOR 

31 Tubes, 2.75 Area Ratio, Radial Arrange- 
ment, Elliptical Tubes with Round Convergent 
Ends with 3.7 Area Ratio Ejector, L/Dp = 2 
Long 319 

42T/Annulus-3.3AR- 
CPA-ET/RC 

42 Tubes with Annulus and Plug, 3.3 Area 
Ratio, Close-Packed Array, Elliptical Tubes 
with Round Convergent Ends, 0.383" Wide 
Annulus 329 

m 

42T/Annulus-3.0AR- 
CPA-ET/RC 

42 Tubes with Annulus and Plug, 3.0 Area 
Ratio, Close-Packed Array, Elliptical Tubes 
with Round Convergent Ends, 0.533" Wide 
Annulus 352 

© 

42T/Annulus-2.6AR- 
CPA-ET/RC 

42 Tubes with Annulus and Plug, 2.6 Area 
Ratio, Close-Packed Array, Elliptical Tubes 
with Round Convergent Ends, 0.8" Wide 
Annulus 362 

C 

42T/Annu!us-2.4AR- 
CPA-ET/RC 

42 Tubes with Annulus and Plug, 2.4 Area 
Ratio, Close-Packed Array, Elliptical Tubes 
with Round Convergent Ends, 1.067" Wide 
Annulus 372 

:  -   ■-" 
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Nozzle 

61T-3.1AR-CPA-RT/NC 

Description 

61 Tubes, 3.1 Area Ratio, Close-Packed Array, 
Round Tubes with Non-Convergent Ends 

Page 

392 

- 

61T(Canted)-3.1AR- 
CPA-RT/NC 

61 Tubes with the Outer Row of 24 Tubes 
Canted Outwards, 3.1 Area Ratio, Close- 
Packed Array, Round Tubes with Non- 
Convergent Ends 401 

85T-3.1AR-CPA-RT/NC 

- 

85 Tubes, 3.1 Area Ratio, Close-Packed Array, 
Round Tubes with Non-Convergent Ends 410 ■    ! 

Typically the noise data for each test configuration is arranged in the following order. For 
some test configurations, however, not all of these pages or data formats were available and 
hence do not appear in this report. 

Page Order 

1 

2 

3 

4 

5 

6 

7 

8 

c) 

10 

1 1 

15 

Description 

Test Hardware Photograph 

Test Hardware Schematic 

Table of Test Conditions 

1 /3 Octave Band PWL Spectrum 

1/3 Octave Band SPL Spectrum at 110° from Nozzle Inlet Axis 

1/3 Octave Band SPL Spectrum at 130° from Nozzle Inlet Axis 

Overall SPL Beam Patterns 

2128 Ft. Sideline PNL versus Ideal Jet Velocity 

2128 Ft. Sideline PNL Suppression versus Ideal Jet velocity 

2128 Ft. Sideline PNL Beam Patterns 

2128 Ft. Sideline, 1/3 Octave Band SPL Spectrum at 110°from 
Nozzle Inlet Axis 

2128 Ft. Sideline, 1/3 Octave Band SPL Spectrum at 130° from 
Nozzle Inlet Axis 

Table of Jet Noise Source Location Test Conditions 

1/3 Octave Band "Space Averaged" 
SPL Spectra versus Jet Length 

-i  i 
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Page Order 

16 

17 

18 

19 

20 

21 

22 

23 

Description 

Jet Noise Source Intensity Distributions 

Peak Jet Noise Source Locations 

Total Pressure Profile @ x/DE = 1 

Total Pressure Profile @ x/DE = 5 

Total Temperature Profile @ x/Dg = 1 

Total Temperature Profile @ x/DE = 5 

Static Pressure Profile @ x/DE = 1 

Static Pressure Profile @ x/DE = 5 

5 ■ 
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TEST CONDITIONS 

NOZZLE: 4.16   IN.   DIA.,   ROUND  CONVERGENT 

FACILITY:      HNTF 

DATE:  6-11-73 TAM8=    650F R.H.=    55.5% 

SCALE MODEL As =13.6 in.2 

RUN NO. NPR 

007 2.0 
M 2.5 
ii 3.0 
ii 3.5 
II 4.0 

TT 

1150oF 

VJ (IDEAL)       REMARKS 

1875 
2126 
2303 
2437 
2544 

fps 

REF 

c 

y 

I 

MICROPHONE LAYOUT: 50 FOOT POLAR ARC, MICROPHONES FLUSH WITH 
CONCRETE GROUND SURFACE.  MEASURED ACOUSTIC 
DATA IS +6 dB RELATIVE TO FREE-FIELD VALUES. 
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SPECTRA ARE FREE FIELD + 6dB 

FÄEQUEKCT I HZ 1 

PLOT 
SYM30L 

RUN 
NUM3fl» 

JET  PRESSURE 
TEMP   ?AIIQ 

ANGLE 
RE INLEI 

:3S£RVER 
L::A':CN 

CASPL 

e 0075 H5aoF2.030 130° SOFP -.25.9 
0 QC7C us: 2.5c: 5:rö 131.5 
X 007C 1153  3.GOO s:--' 134.5 
* O07C us: 3.500 SCFP 137.: 
Y OC7G r.sc 4.ceo ■ 5:rp '.37.3 

MEASURED NOISE SPECTRA AT 13 0° re: NOZZLE INLET AXIS 
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NOZZLE:   4.1" R/C 
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ALT » 1000 FT, VEL « 0 FPS, S.L. = 2128 FT, 4 ENGINES 

ANGLE = 110 DEG      TEMP = 77 DEG   R.H. = 70 PER CENT 
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1/3  OCrAVE   BANCS.      8AHD   NUMBERS BEGIN   AT   50   HZ. 

TT   =   1150oF A8   -   6.05   FT2 RUN:007 

PR  =   A2.0,    X2.5,    03.0,03.5,     O 4.0 

NOZZLE:  4.16 " R/C 

JET NOISE SPECTRA AT THE 2128 FT. SIDELINE, 110're:  NOZZLE INLET AXIS 

..;■ 

O 

14 



OTv:^^:? äpi^ j 3pW;p:^ ^F'' Rffili f1: J'^W" ■Ki v np? p,rJWv^pj:;;^|^r:;=:::v;i^W^^vS?Sv fr^iiW^^^N^siS;'^;?^1^.::^---;'-' 

ALT = 1000 FT, VEL = 0 FPS, S.L. = 2128 FT, 4 ENGINES 

ANGLE =130 DEG      TEMP = 77 DEG   R.H. = 70 PER CENT 
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1/3 OCTAVE  8*S3S      3*N0  NüM3E!?S BEGIN  AT   50  HZ. 

TT   =   1150oF A8   =   6.05   FT2 RUN:007 

PR=A2.0,    X2.5,    D3.0,   O 3.5,      O l*0 

NOZZLE: U.lG    R/C 

JET NOISE SPECTRA AT THE 2128 FT. SIDELINE, 130° 
re:  NOZZLE INLET AXIS 
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TEST CONDITIONS 
„...! 

NOZZLE:       4.16"   R/C 

FACILITY--     WALL   ISOLATION   FACILITY 

DATE: August   11,   1972 

PAMB=   30.3   in  Hg       TAMB=    710F R.H.=    49% 

NPR=    3.0 TT= 1150OF     VJ(IDEAL)=   23 00   FPS 

SCALE MODEL A8= 13.6  in. 2 

REMARKS        REF. 
AXIAL 

RUN NO.   
■ 

LOCATION IRIS DIA. 

1 0.0   x/D 6.0   in. 

2 1.0 6.0 
3 2.0 7.4 
4 3.0 8.4 
5 4.0 9.4 
6 5.0 10.4 

7 6.0 11.4 
8 7.0 12.4 
9 8.0 13.6 

10 9.0 14.4 
11 10.0 15.6 
12 11.0 16.0 
13 12.0 16.4 
14 13.0 17.0 
15 14.0 17.4 
16 16.0 22.4 
17 18.0 24.4 
18 20.0 26.4 
19 21.0 28.4 

o 

G 

U 

MICROPHONE LAYOUT:    2 5 FOOT VERTICAL POLAR ARC 

16 :. 
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FOST fCRGED REGION 
TOTAL PREGGURE PROFILE (X/D " 5.0) 
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0 

TEST CONDJTIONS 

0 

t: 

4 

NOZZLE: 6   IN.   DIA.   ROUND  CONVERGENT 

FACILITY:       HNTF 

DATE:  11-21-73 TAMB= R.H. 

SCALE MODEL As = 

: 
^'*i 

RUN NO. NPR 

If 

TT 

300oF 

VJ (IDEAL) 

2072   fps 

REMARKS 

03 2.0 11-21-73 
ii 2.5 II 2351 it 

ii 3.0 II 2548 n 

II 3.5 n 2697 n 

II 3.8 ti 2771 ii 

REF 

';•■ 

MICROPHONE LAYOUT: 50 FOOT POLAR ARC, MICROPHONES FLUSH WITH 
CONCRETE GROUND SURFACE.  MEASURED ACOUSTIC 
DATA IS +6 dB RELATIVE TO FREE-FIELD VALUES. 

S 27 
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- 

FREE   FIELD  VALUES 

f«E0UE* CY   IHZ1 

PLOT 
SYMBOL 

RUN 
NUMBER 

PRESSURE 
RATIO 

JET 
TEMP 

A 
0 
O 
V 
0 

2.00 
2.50 
3.00 
3.50 
3.80 

1500oF 
1500 
1500 
1500 
1500 

NOZZLE: 6"   R/C 

c 
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SPECTRA ARE FREE FIELD + 6dB 

* 

FRLQUENCY  I HZ 1 

PLOT 
SjKgOl 

© 

Q 

X 

« 
T 

RUN 
NUMBER 

3G 
3G 
3G 
3C 
3G 

JET 
TEMP 

PRESSURE 
RUIO 

15Q0oF2.0C0 
1500 2.500 
1500 3.000 
1500 3.SCO 
1500      3.800 

ANGLE 
RE   INLET 

110 
110 
no 
no 
no 

OBSERVER 
LOCATION 

50FP 
sorp 
50FP 
50FP 
sorp 

OASPL 
JLDiI 
125.4 
129.5 
131.6 
133.9 
134.4 

NOZZLE:      6"   R/C 

29 
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SPECTRA ARE FREE FIELD + 6dB 
MOrn 

FREQUENCY   [HZ 1 

PLOT 
SYM3QL 

0 

Q 
x 
* 
Y 

RUS 
NUMBER 

3C 
3G 
30 
35 
3G 

JET 
TEMP 

PRESSURE 
RAT 10 

15000F 2.000 
1500 2.500 
1500 3.0C0 
1500 3.500 
1500      3.800 

ANCLE 
RE   INLET 

130 
130 
130 
130 
130 

CB5ERVER 
LOCATION 

scrp 
50rp 
50fP 
SOFP 
sorp 

CASPL 
Jiii 
133.3 
137.5 
141.2 
K2.7 
143.0 

NOZZLE:    6"   R/C 

30 

y 

m 

o 
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FREE FIELD VALUES 
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I 

138 

§134 

o a. 

o 
LO 
s. 

«130 
m 
a 
(N 
O 
O 
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12(0 
0) 
S-l 

pq 

l 

w  12; 

> o 

118 4 

nA 

0 

9 

? 

3" 

0 

9 

JiL 

90 97 103 UO 116 123 129 

MICROPHONE   ANGLE  t OEG 1 

PLOT 
SYMBOL 

A 
0 
0 
Y □ 

RUN 
NUMBER 

3 
3 
3 
3 
3 

PRESSURE 
RATIO 

.00 

.50 

.00 

.50 

.80 

136 

JET 
UNP 
I500oF 
1500 
1500 
1500 
1500 

142 

NOZZLE:    6a   R/C 

E 

O 

0 

A 

i 

149 155 

31 
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t 

a 

0 

t 

124 

122 

120 

118 

116 

114 
w 

3 112 
w 
Q 

w 110 

CO 
CM 108 
H 
CN 

.. 106 
M S 
m 104 

^ 102 

^ 100 

98 

96 

94 

92 

90 

NOZZLE 

6IN. ROUND CONVERGENT 

A0 = 12.6 FT.
2 

_L 
90     100     110     120     130    140 

ANGLE-DEGREES  RE: NOZZLE INLET AXIS 

150 

•I 

8 

ROUND CONVERGENT NOZZLE PERCEIVED NOISE LEVEL BEAM PATTERN 

33 
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3 7TUBE,    3,3   AREA   RATIO   REFERENCE   NOZZLE 

• 3 4 
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NO 
SCHEMATIC 
AVAILABLE 

NOZZLE EXIT PATTERN SIMILAR TO THAT SHOWN ON PAGE 109 

37T-3.3AR-CPA-RT/RC NOZZLE 

35 
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TEST CONDITIONS 

R 

■ 

i 

NOZZLE: 

FACILITY: 

DATE: 

37T-3.3AR-CPA-RT/RC 

HNTF 

RUN NO. 

66 
ii 

ii 

II 

NPR 

2.0 
2.5 
3.0 
4.0 

1150oF 

TAMB= R.H.= 

SCALE MODEL As =    13.6  in. 2 

TT VJ (IDEAL) 

1875 fps 
2126 
2303 
2544 

REMARKS REF 

vf 

"♦ 

MICROPHONE LAYOUT: 50 FOOT POLAR ARC, MICROPHONES FLUSH WITH 
CONCRETE GROUND SURFACE.   MEASURED ACOUSTIC 
DATA IS +6 dB RELATIVE TO FREE-FIELD VALUES. 

36 J 
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FREE   FIELD  VALUES 

FREQUENCY   1 HZ 1 

PLOT 
SYMBOL 

RUN             PRESSURE 
NUMBER          RATIO 

JET 
TEMP 

A 
0 
O 

56                   2.00 
66                   2.50 
65 3.00 
66 4.00 

ll50oF 
1150 
1150 
1150 

A =   13.6   IN.2 

NOZZLE: 37T-3.3AR-CPA-RT/RC 

JET   NOISE   POWER  SPECTRA 

37 
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SPECTRA  ARE   FREE   FIELD   +   6dB 

dor 
STM8 OL 

e 
Q 

* 

RUN 
NUHStR 

66C 
66G 
66C 
66C 

10 

JE I 
IEMP 

2       3 
FREQUENCY I 

PRESSURE 
RAF 10 

n50oF 2.000 
1150 2.500 
1150 3.000 
1150      4.000 

*   5     ; 
(HZ) 

ANCLE 
RE   INLET 

110° 

10' 

OBSERVER 
LOCATION 

50rp 
SOEP 
sorp 
50FP 

4   5 10" 

0ASPL 
(OBI 

1 14.2 
115.7 
ne.e 
122.3 

NOZZLE:      37T-3.3AR-CPA-RT/RC 

MEASURED   NOISE   SPECTRA  AT   110°   re:   NOZZLE   INLET  AXIS 

38 
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SPECTRA  ARE  FREE   FIELD  +   6dB 

PLOT 
SYMBOL 

« 
0 
X 
• 

RUN 
NUMBER 

66G 
66G 
66C 
66C 

FREQUENCY 

JET       PRESSURE 
TEMP       »AT 10 
n50oF2. 
1150 
1150 
USD 

000 
500 
000 

,000 

ANCLE 
RE INLET 

130° 

OBSERVER 
LOCAHON 

50FP 
sorp 
50FP 
50FP 

OASPL 
108 1 

117.0 
119.5 
122.0 
127.9 

NOZZLE:      37T-3.3AR-CPA-RT/RC 

MEASURED  NOISE   SPECTRA AT   130°   re:   NOZZLE   INLET  AXIS 

39 
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128 

124 

o 

o 
m 
\ 
« 
<; 
a. 

(N 
O 
O 
o 
o 

0) 

120 

116 

V 

0 

<2> 

A 

97 

FREE   FIELD  VALUES 

V. 

V 

V 

5 

A 

o 

V 

0 

<J> 

v 
y 

-e- 

fe 

-0- 

<> 

A 

103 HO U6 123        129 
MICROPHONE   ANCLE  I 0E&1 

136 U2 M9 1S5 

PLOf RUN PRESSURE         JEI 
SYMBOL NUMBER RAIIO           UMP 

A 66 2.00         1I500F 

0 66 2.50         1150 

0 66 3.00         1150 

V 66 4.00         1150 

NOZZLE: 37T-3 3AR-CPA-RT/RC 

OASPL   BEAM  PATTERNS 

« 

n 

40 
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37T-3.3AR-CI
I
A-RT/RC 

'" i 

UJ 
•z. 
H 15|- 
UJ 
Q 

CO 

C-H 

.. 10 
HI 

to 
-n 
SZ 
Q_ 

2   5 
ÜJ 

D. 
=3 
I/O 

CL oL-vA- 
1500 2000 

Vj/^FPS 

A8 ,= 6.05 PT2 

2500 

O 

PEAK PNL SUPPRESSION VALUES 
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NOZZLE:     3Tr-3.3AR-CPA-RT/RC 

ui 

(Ni 

tu 

CD 
■a 

!?0r 

116: 
114- 
1121 
iioL 
lOfli- 
IC5:- 

io4- 
1021 
iccj- 
98t- 
98J- 
94I- 

90[- 
88 r 
85- 

*Ar 
92 
80- 
78- 
76- 
74- 

72- 
70 

1      1      j 

t- 

 ♦■- -+ - •-- r    ■*  - 

 T —, —* f- 

"Pt^rr] i 

X~j" 

,JK. : 

■f~t ix 
0    :     ©^ 

:£ul. 

B".; 15-; 
r-r-Q-t-r-- 

r\ _'   t. 

PR 

lt.0 

—r-.r—- 1    i 
—T—r- 

1       v       ; 

.LXJ   \ 
1    ! i    i > i   ! 

i 3.0 

I        ! 

j  '   !  .-UcJ 2.5 ! ' LiXLi 
1        i       I 

-r-kr~. 2.0 
 i_ 

90     100     110    120     130     MO     150    160 

DIRECTIVITY ANGLE-DEGREES 

TT   =   1150oF A8 6.05   FT^ RUN:66 

I 

PNL BEAM PATTERNS 

i 
43 
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I 

ALT = 1000 FT.   VEL= 0 FPS, SIDELINE =2128 FT,   4 ENGINES 

ANGLE:   110 DEG TEMP=77DEG R.H. =70 PER CENT 

110 
1QI 
106 
104 
102 

_J 100 
ÜJ 
Q 98 
ui 96 
H* 94 
U. 92 
oo 90 
i-i 
CM 8« 

^ 86 
Cd 84 
< 82 

< 80 
<NJ /• 
O 
o 76 
C ) 

/* 
ö) 72 

70 
T3 68 
I 68 
_J 64 
> 
III 02 
_J 60 
Q 58 
< 56 
ca 54 
LU 
> 52 
< 50 
O ^8 
O 45 ^'^ 
> 44 

42 
40 

. -   *.- - -+ ■ 

 &   .   -~ .-.  

ri^ a■ r^:i$ Tz^ 

^ß=^J*s:n&* 

4       6        8       10 
1/3  OCIAITE   9iN0S. 

1150  F 6.05 FT' 

PR   A2.0,X2-5,n3.0,04.0 

12      14      16      18     20      22 
8»HD   NUM3c3S  9£CIN   AI   SO   HZ 

RUN:  66 

NOZZLE: 37r-3.3AR-CPA-RT/RC 

JET NOISE SPECTRA AT THE 2128 FT. SIDELINE, 110ore: NOZZLE INLET AXIS 

™ :  .Aaaai 
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ALT=1000FT,    VEL=OFPS,      S.L. = 21Z8 FT.,       4 ENGINES 

ANGLE-130 DEG TEMP - 77 DEG R.H,= 70 PER CENT 
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LU 
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CO 
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IT = 1150° F A8 = 6.05FT2 RUN: 66 

PR= A2.0/X2.5/a3.0/Ö4.0 

i NOZZLE:    371-3.3AR-crA-RT/RC 

JET NOISE SPECTRA AT THE 2128 FT. SIDELINE, 130°re: NOZZLE INLET AXIS 
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NOZZLE 

TEST CONDITIONS 

37T-3,3AR-CPA-RT/RC 

FACILITY:     WALL  ISOLATION  FACILITY 

DATE'- August   25,   19 72 

PAM8=   30.05   in  Hg     TAIVIB=    610F R.H.=    82% 

NPR=    3.0 TT=        1150OF     VJ( IDEAL) =   2300  FPS 

SCALE MODEL As =    13.6  in.^ 

AXIAL 
RUN NO. LOCATION IRIS DIA.         REMARKS 

206 0.0   x /D 14.3   in. 
207 0.25 11.3 

208 0.50 11.8 

209 0.75 11.8 

210 1,0 12.3 
211 1.25 11.5 

212 1.50 11.8 

213 1.75 12.0 

214 2.0 12.3 

215 2.25 12.5 

216 2.5 12.8 
217 2.75 1 3. 0 

218 3.0 13.3 

219 3.5 13.5 

220 4.0 14.0 

221 5.0 15.0 
222 6.0 16.0 
223 8.0 18.0 

224 10.0 20.0 
225 12.0 22.0 
226 14.0 23.0 

REF. 

227 16.0 25.0 

MICROPHONE LAYOUT: 25 FOOT VERTICAL POLAR ARC 
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45 
10' 

if i 
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Q £ 
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t 
-■ 

::   Q      I:: 

3    4   5 

PLOT RUN 
STHBOL NUMBER 

A 206 
^ 207 
0 208 
7 209 
B 210 
9 211 
0 212 
0 213 
6 214 
Q 215 

10J 2       3     4   5 
FREOUEHCT  IHZ1 

JET 
TEMP 

n5Q0F 

10' 3    4   5 10- 

PRESSURE  AXIAL 
RATIO   LOCATION, x/D 

3.0  0.0 
0.25 
0.5 
0.75 
1.0 
1.25 
1.5 
1.75 
2.0 

\      2.25 
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A 

RUN 
MUHBER 

226 
227 

lO1 2       3     4   5 
FREQUENCY  I HZ I 

JET 
TEMP 

il50oF 
1S50 

10' 3     4   5 10^ 

PRESSURE AXIAL 
RATIO LOCATION. x/D 

3.0 14.0 
3.0 16.0 
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PREMERGIIÄ3 REGION TOTAL PKEGGUKK  I'ROFJLK (X/D ~ 1.0) 

30 
37T-3.3AK-CrA~liT/RC  ;NOZZLE 

N.r.H.     =    3.0 

T «    1000°  F 
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0 1        P. 3 

RADIAL   DISTANCE   FROM  JET ^-in. 
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NOZZLE: 

TEST CONDITIONS 

7T-3.3AR-CPA-ET/RC 

FACILITY:       HNTF 

DATE:  6-11-7 3 TAMB=   730F R.H.=   36% 

SCALE MODEL As =13.6 in, 

B   I *- 

RUN NO. NPR TT VJ (IDEAL) REMARKS          REF 

8 2.0 1150oP 1875   fps 6"   tube   lengths 
ii 2.5 n 2126 
ii 3.0 it 2303 
II 3.5 ii 2437 
ti 4.0 n 2544 

MICROPHONE LAYOUT: 50 FOOT POLAR ARC, MICROPHONES FLUSH WITH 
CONCRETE GROUND SURFACE.   MEASURED ACOUSTIC 
DATA IS +6 dB RELATIVE TO FREE-FIELD VALUES. 
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3    4   5     7      I03 2       3    4   5 
FREQUEfiCT  IHZ1 

10* 3 i   5 

PLOT RUN PRESSURE JET 
SYMBOL NUMBER RATIO I EM? 

A 008 2.00 USCF 

^ 008 2.50 1150 

0 008 3.00 1150 

V 008 3.50 1150 

0 908 4.00 1150 

NOZZLE:  7T-3.3AR-CPA-ET/RC 

JET NOISE POWER SPECTRA 
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SPECTRA ARE FREE FIELD + 6dB 

3    4   5 10 1 2       3    4 
FREOUEHCT   [HZ1 

PLOT 
sr^aoL 

o 
Q 
x 

Y 

RUN 
MUM3f?l 
'008G 

QD8G 
O0S5 
0Ü8G 
008G 

JET 
TEMP RA 
1150oF2 
1150 2 
1150 3 
1150 3 
1150 4 

PRESSURE 
10 
000 
son 
000 
500 
.000 

ANCLE 
RE INLET 

110° 

10' 

C3SERVER 

SOF' 
5:rp 
5or? 
SO" 
SQfP 

3    4   S 

CAS'L 

116,5 
IIS.8 
121.7 
124.3 

10: 

NOZZLE:  7T-3.3AR-CPA-ET/RC 

MEASURED NOISE SPECTRA AT 110° ces NOZZLE INLET AXIS 
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SPECTRA  ARE   FREE  FIELD  +   6dB 

SO 

± 1 
10" 

1 JLL 

1: d: 4: r 

± $ i        ~ 
X        J T J ^ 
£_iXllU ±J fc-UJfeLU 

345 ioJ 3   4 5 1Q4 2      3    4   5 10: 

FREQUENCY   I HZ I 

PLOT 
SYMBOL 

o 
a 
x 
« 
y 

RUH 
HUM9EH 

0085 
0:83 
0G8C 
0085 

ir. 

JET 
TEMf» 

PRESSURE 
RATIO 

O08J 

115Q 
1150 
1150 
1150 

NOZZLE: 

ll5QoF2.000 
2.SCO 
3.000 
3.500 
4.000 

ANGLE 
RE   INLET 

130° 

09SERVER 0ASPL 
LOCATION [03i 

SOff» 119.5 
SQFP 122.9 
50FP 126.5 
50FP 128.2 
SOTP 129.3 

7T-3.3AR-CPA-ET/RC 

MEASURED  NOISE   SPECTRA  AT   130°   re:   NOZZLE   INLET  AXIS 

I 
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FREE   FIELD  VALUES 

a 

'7 

a 

□ 
V 

XT 

0 

V 

o 

A 

□ 

-SZ- 

Q 

97 103        110       116        123        129 

KICRQ'HOVE  AHGlE 10EGI 

136 142 149  155 

PLOT »UN pRess-^e Jt' 
SrMBOL NÜM3ER RATIO ft«? 

A 008 7   nr H5a0F 
0 oce 2.SO nsa 
0 008 3.0C 1150 
V 3C8 3.53 us: 
B 008 4.0Q USD 

NOZZLE: 7T-3. 3AR-CPA- -ET/RC 

OASPL BEAM PATTERNS 
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NOZZLE:      7T-3.3AH-CPA-RT/RC 
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DIRECTIVITY ANGLE^DEGREES 

RUN    008 

TT -   11.50° F      ' A8=    6.05 FT' 
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PNL BEAM PATTERNS 
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ALT  =   1000   FT,   VEL  =   Ü   FPS,   S.L.   =   2128   FT,   4   ENGINES 

ANGLE   =  110   DEG TEMP   =   77   DEG        R.H.   =   70   PER  CENT 
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Q 
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2       4       8       1 
1/3  OCTAVE  aAt«3S 

10      12      14      16      18     20      22 
BAND  NUM3ERS 8EGIN  *T  50  HZ. 

TT   =   1150oF A8   =   6.05   FT2 RUN: 008 

PR  =   A2.0,    X2.5,    D3.0,   03.5,  O4.0 

NOZZLE:   7T-3.3AR-CPA-ET/RC 

JET  NOISE   SPECTRA AT  THE   2128   FT.   SIDELINE,   110° 

re:   NOZZLE   INLET AXIS 

f 
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ALT = 1000 FT, VEL = 0 FPS, S.L. = 2128 FT, 4 ENGINES 

ANGLE = 130 DEG    TEMP = 77 DEG   R.H. = 70 PER CENT 
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m 
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101 
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T :f. T- 
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I^EIEÖEBEEH 
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r:T=t±=t- X 

-4 1 r—^- 
-J ; —+- 
-4 1. ^ *- 

t=t T 

I Hi... I    j.-j—i f—i— -—h——i—i~-4 
1—4— -i—r—\—i— f—i—*-—T—'—(—r  
]—l—. j—*—]—I—-—i—t—-—j——■ 

.i__j—i— —i—i 1—■—i—i—'—t—'— 

1—r 

T* ES t=t=x 

2       4        8       8 
1/3  OCTAVE B*S3S 

10      12      ü     16      18     2ü     22 
3AH3  NL,«3E»S BEGIM  AT  50 HZ. 

TT   «   1150oF A8   =   6.05  FT2 RUN:    008 

PR =   A2.0,    X2.5,    D3.0,   03.5,   04.0 

NOZZLE:     7T-3.3AR-CPA-ET/RC 

JET NOISE SPECTRA AT THE 2128 FT. SIDELINE, 130' 

re: NOZZLE INLET AXIS 
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AXIAL 
RUN NO. LOCATION 

75 0.0   x/D 

76 0.25 

77 0.50 

78 0.7 5 

7 9 1.00 

80 1.25 

81 1.50 

82 1.75 

83 2.00 

8 4 2.25 

85 2.5 0 

86 2.75 

87 3.0 

88 3.5 

89 4.0 

TEST CONDITIONS 

NOZZLE?       7T-3.3AR-CPA-ET/RC 

FACILITY:      WALL   ISOLATION   FACILITY 

DATE: January   18,   197 3 

PAMB=   29.4 3   in Hg     TAMB=      4 70F R.H. =     66% 

NPR=       3.0 TT=      1150oF       VJ(IDEAL)=   2300  FPS 

SCALE MODEL As 

IRIS DIA. 

13.6   in. 

REMARKS REF. 

90 
91 
92 

93 
94 
95 

5.0 
6.0 
8.0 

10.0 
12.0 
14.0 

9.0 
9.0 
9.0 

9.0 
10.0 
10.0 

10.5 
10.5 
11.0 

11.0 
11.5 
11.5 

12.0 
13.0 
14.0 

16.0 
18.0 
19.0 

21.0 
23.0 
25.0 

m. 

96 16.0 27.0 

MICROPHONE LAYOUT:   2 5 FOOT VERTICAL POLAR ARC 

■ 

71 

■**,, ..'-iJ:^.^....:, „■■.■*,-l:.    , ^_ „ J.!.:,.;^.^*!-.- ■■->■-■ -.iA:... , , ^„_____ 



FREE FIELD VALUES 
« 95 - "I l 1 
< • T * 
►3 o .•ft 

' 
> 

t 
a, ..   4' : 1 - 

i 

in 

X 
\ i 

1 
■ 1 1 

r       i ' 
I 
* 

i  95' 
a. 

_ 

i 

:8lisMl. - 
♦ 

t 
♦ 

• 

O 
O 
o 
o 

._ - - ; 
r [««I ll   i 

1 

* 

(U 
- - 

h 
■ [         - 

■ - 
* 

U 75 ■ . i 
1 

PQ 
13 

.. t 
r 

t- 

t 
- - «li : 

a* 
en \~ 

t- 

t 
r 

i - - 
-.*■■ 

t — 

Q 
4-- 

* 
,.,. 

r           f 
" 

' t    t m ■*■ 

S 65 
1 f 

'■ f    r 4       -t- 

4- 4- r- r    t    t    'I- T           ■"*■ S - 
> *■■ ♦ i- *-        4 - ' ■** 

^ f- *— i 
1         I ■- r       *' I 

W T * • •-         t- T   r 
o -+— -^_ -•— ■   • "•*"' 
< i t • T     r - 

f- * * 
•          i 

4            I 

0 
Q 4- * f     I " 

Ü   b5 ■ 
*■ 

. 
m » . . i     I 
w ► • ' *          * 

% ijt.         t          . ,'....                          _*_ _*_ 
H 1 

O o * * !                1 
ro      i 

f 
i 

1 
1               t                                 1 

> 4S 1    1 1 i               1                                 1 1 

■ ■ 

I 
y 

10' 3     4   5 

PLOT 
SYMBOL 

A 

0 

B 

O 
eg. 

Q 

7  103 2  3 4 5 7  104 2   3 4 5 
FREQUENCY [HZ] 

RUN JET PRESSURE AXIAL 
NUMBER TEMP RATIO LOCATION, x/D 

75 1150° F 3,000 0.0 
76 1150 3.000 .25 
77 1150 3. 000 .50 
78 1150 3.000 .75 
79 1150 3.000 1.0 
80 1150 3.000 1.25 

81 1150 3.000 1.5 
82 1150 3. 000 1.75 
83 1150 3.000 2.0 
84 1150 3.000 2.25 
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FREE FIELD VALUES 
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3    4   5    7     10- 3    4   5     7     104 3   4   5     7    10- 
FREQUENCY   [HZ] 

PLOT RUN JET PRESSURE AXIAL 
SYMBOL NUMBER TEMP RATIO LOCATION, x/D 

A 85 1150oF 3.000 2.5 
0 86 1150 3.000 2.75 

0 87 1150 3.000 3.0 

V 88 1150 3.000 3.50 

0 89 1150 3.000 4.00 

9 90 1150 3.000 5.00 

© 91 1150 3.000 6.00 

0 92 1150 3.000 8.00 

fl 93 1150 3.000 10.00 

Q 94 1150 3.000 12.00 
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FREE FIELD VALUES 
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10 3 ■ 3^57 10 

FREQUENCY [HZ] 
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TEMP 

PRESSURE 
RATIO 
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NOZZLE   TO  WALL  SPACING-x/D 

; 

75 

■ .■ ■..   ■■. ■...■■ ■.,. ■ ■■ ■■■ .; ■■.■.    ■ y.-v-j.■*:•.*..:■.   . .. . -   ■ ...    ..     .v-.^.^^^i^^^.->--■--.-.   ■,■■-•.-..-^ -.^ -^ 



IHI|HH|l|IBiiil ^Tvswz^nvp^rnz^. V.^^TJ 

■  '   ■        ■ . ■ .i,-,. 

1 

icr 

o 

o 

0 

0 

0 
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PREI-ffiRGIUG REGION TOTAL PRESSURE l'ROFILL'   (x/ü, ■ 1.0) 
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FOST MERGED REGION TOTAL PKESSÜRE PROFILE (X/D =j5.0) 
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TEST CONDITIONS 

i 

NOZZLE- 19T-3.3AR-CPA-ET/RC 

FACILITY:       HNTF 

DATE:   6-11-73 TAMB=    V70F R.H.=    24% 

SCALE MODEL As = 13.6 in.2 

RUN NO. NPR TT VJ (IDEAL) REMARKS          REF 

9 2.0 1150° F 18 7 5   fps 6"   tube   lengths 
H 2.5 II 2126 
ii 3.0 II 2303 
n 3.5 II 2437 
n 4.0 n 2544 

I i i 

MICROPHONE LAYOUT: 50 FOOT POLAR ARC, MICROPHONES FLUSH WITH 
CONCRETE GROUND SURFACE.   MEASURED ACOUSTIC 
DATA IS +6 dB RELATIVE TO FREE-FIELD VALUES. 
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FREE   FIELD  VALUES 

J i 

PLOT 
SthBDL 

A 

0 
V 
B 

f»UH 

909 
009 
009 
005 
0G9 

PRESSURE 
RATIO 

2.DO 
2.50 
3.00 
3.50 
4.00 

F^EQJENCT  tHZi 

JET 
TEN.? 

115:0F 
1150 
1150 
us: 
1150 

l8 =   13.6   IN, 
NOZZLE:      19T-3.3AR-CPA-ET/RC 

% : 

JET   NOISE   POWER  SPECTRA 
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SPECTRA ARE  FREE  FIELD  +   6dB 

PLOT 
SrM30L 

o 
Q 

X 

* 
Y 

RUN 

0095' 
QQ93 
009C 
0095 
0035 

1150* 
1150 
1150 
1150 
1150 

PRESSURE- 

3F 2.000 
Z.5QQ 
3.000 
3.500 
4.000 

no 

03SERVE3 
^OCATIOH 

50FP 
50FP 
SQFP 
50FP 
sorp 

0ASPL 
IQ31 

115^3 
118.7 
120.1 
122.4 
124.5 

NOZZLE:  19T-3.3AR-CPA-ET-/RC 

MEASURED  NOISE  SPECTRA AT   110°   re: 

88 

NOZZLE   INLET  AXIS 
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SPECTRA ARE FREE FIELD + 6dB 

I 

: f ^ 
I 

10^ 3457 10J        2       3^5 
FREOUENCT   tHZ 1 

PLOT 
SjmaoL 

o 
0 
x 
« 
Y 

RUH 
HU«3E3 
'O09C ' 

QCSG 
Q09G 
009G 
009G 

JET 
TEMP 

PRESSURE 
RATIO 

Yl50cF 2.000 
1150      2.5C0 

AHCLE 
RE   INLET 

130° 

1150 3.000 
1150 3.500 
1150     4.000 

19T-3.3AR-CPA-ET/RC 

03SERVER 

5Sf> 

scrp 
sarp 
sor? 

OAS3'-. 
1:3: 

117.1 
121.3 
123.5 
127.3 

NOZZLE: 

MEASURED  NOISE  SPECTRA AT   130°   re:   NOZZLE   INLET  AXIS 
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FREE   FIELD   VALUES. 

7 

3> 

^. 

□ 

V 

0 

A 

□ 

V 

0- 

0 

B 

V 

0 

97 103        HO       116       123        129 
MICROPHONE  ANGLE  ! OEG ! 

136       142 

PLOT RUN PRESSURE JET 
SYMBOL NUMBER RAII0 TEMP 

A 0G9 2.CO I15D0F 

0 009 2.50 1150 

0 009 3.00 1150 

V 309 3.5Q 1150 

0 309 4.0C USD 

NOZZLE: 19T-3, 3AR-CPA- -ET/RC 

OASPL  BEAM  PATTERNS 
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NOZZLE:      19T-3.3AR-CPA-ET/RC 
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ALT = 1000 FT, VEL = 0 FPS, S.L. = 2128 FT, 4 ENGINES 

ANGLE = 110 DEG    TEMP = 77 DEG   R.H. = 70 PER CENT 
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TET NOISE SPECTRA AT THE 2128 FT. SIDELINE, 110° 

re: NOZZLE INLET AXIS 
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ALT = 1000 FT, VEL = 0 FPS, S.L. = 2128 FT, 4 ENGINES 

ANGLE = 130 DEC    TEMP = 77 DEG   R.H. = 70 PER CENT 
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TT   =   1150oF A8   =   6.05  FT2 RUN: 009 

PR=A2.0,    X2.5,    03.0,03.5,04.0 

NOZZLE:     19T-3.3AR-CPA-ET/RC 

i 
JET NOISE SPECTRA AT THE 2128 FT. SIDELINE, 130° 

re: NOZZLE INLET AXIS 
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TEST CONDITIONS 

NOZZLE ■■      19T - 3 . 3AR-CPA-ET/RC 

FACILITY^     WALL   ISOLATION   FACILITY 

DATE: January  19,   197 3 

PAMB=   29.92   in  Hg     TAMB=    40
O
F R.H. =    83% 

NPR=       3.0 TT=   1150
O
F VJ(IDEAL)=   2300   FPS 

SCAL E MODEL As = 13.6   in.2 

AXIAL 
RUN NO. LOCATION IRIS DIA. REMARKS 

99 0.0   x/D 9.0   in. 

100 0.25 9.0 

101 0.50 9.0 

102 0.75 10.0 

103 1.00 10.0 
104 1.25 10.5 

105 1.50 10.5 

106 1.75 11.0 

107 2.00 11.0 

108 2.25 11.5 

109 2.50 11.5 

110 2.75 12.0 

111 3.0 13.0 

112 3.5 14.0 
113 4.0 15.0 

114 b.O 16.0 

115 6.0 18.0 

116 8.0 19.0 

117 10.0 21.0 

118 12.0 23.0 

119 14.0 25.0 

REF. 

120 160 27.0 

5 

I 

n 

I 
1:1 

MICROPHONE LAYOUT:    2 5 FOOT VERTICAL POLAR ARC 
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1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 

PRESSURE AXIAL 
RATI 0       LOCATION, x 

ZZ1 A           -l   ^ 

^   .    H.   W 

.  ^ J 3.25 
w W   J a.5C 
3 w 3 z.rs 
• - J 
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.   .  w <J 
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w W  <J ;.25 
*f) J 1.52 
1 « <* 

. S« w J 1.73 
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« "^ ^ 2.2S 
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FREE FIELD VALUES 
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t TEST CONDITIONS 

NOZZLE^ 37T-3.3AR-CPA-ET/RC 

FACILITY:       HNTF 

DATE"-   6-11-7 3 

RUN NO. NPR 

6 2.0 
ii 2.5 
ii 3.0 
;; 3.5 
II 4.0 

TT 

1150oF 

TAMB=   60OF R.H.=   58% 

SCALE MODEL As =   13.6  in.2 

VJ (IDEAL) REMARKS 

1875  fps 
2126 
2303 
2437 
2544 

REF 

6"   tube  lengths 

I    i 

MICROPHONE LAYOUT: 50 FOOT POLAR ARC, MICROPHONES FLUSH WITH 
CONCRETE GROUND SURFACE.  MEASURED ACOUSTIC 
DATA IS +6 dB RELATIVE TO FREE-FIELD VALUES. 

Ill 
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! FREQUENCY   I HZ I 

PLOT RUN            PRESSURE         JET f 1 iA 
srnaOL NUM3ER          RATIO           TEMP 

A DCS                  2.00         1150oF 
0 006                  2.SO         1150 
0 !"                  3;5°         \\\l           NOZZLE:      37T-3.3AR-CPA-ET/RC 

1                         t 3 306 4.0 0        115 0 oi 
JET  NOISE  POWER  SPECTRA 
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SPECTRA APE FREE FIELD + 6dB 
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NOZZLE:      37T-3.3AR-CPA-ET/RC: - 

4- ±      !    ± ±L JUJ t±_L 
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RUH 
HUV3ER 
0065' 
0053 
0C6G 
O0S5 
0C6G 

FR 

JET      PRESSURE 
TEMP       RATIO 

1150oF2.000 
1150      2.500 
1150      3.COO 
1150      3.500 
1150      4.000 
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RE INLET    locmcs 

© 

Q 

X 

* 
r 

I' 0° SOF" 
SGFP 
sor? 
50F? 
sor» 

1Q4 

0*5*1 
I 33 I 
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3 4 S 10- 
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MEASURED NOISE SPECTRA AT 110° re: NOZZLE INLET AXIS 
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SPECTRA  ARE   FREE   FIELD   +   6dB 
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NOZZLE:      37T-3.3AR-CPA-ET/RC 
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Pint RUN JET      PRESSURE 
STM30L NÜ^3E« rEMP     R*TIO 

6 006G H50oF2.C03 
Q 0Q63 1150      2.533 
X 0065 t!50     3.GC0 
• 0C5C 1150     3.533 
r Q06G I'iSO      4.030 

2 3 i 5      7 ID1* 
REaufNCY I HZ] 
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RE   INLET L0 :rroN 
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I 33 I 

13 0° 115.1 
53r? 11S.S 
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■ sor? 129.4 

4    5 

MEASURED NOISE SPECTRA AT 130° re: NOZZLE INLET AXIS 
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136 

PLOT RUN PRESSURE JET 
StMBOL NUMBER RATIO TEMP 

A 005 2.00 ll50oF 

^ 006 2.50 1150 

0 006 3.00 1150 

V 0ÜS 3.50 1150 

0 306 4.00 1150 

NOZZLE: 37T-3. 3AR-CPA- -ET/RC 

OASPL  BEAM  PATTERNS 
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37T-3.3AR-CPA-ET/RC 
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PEAK PNL SUPPRESSION VALUES 
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NOZZLE:   37T-3.3AR-CPA-ET/RC 

90 , 110      \       130 150 

DIRECTIVITY  ANGLE-DEGREES 

TT   =   1150oF 

RUN: 006 

OTT A8   =   6.05   FT2 

PR 

U.O 

3.5 

2.5 

2.0 

' 

PNL  BEAM PATTERNS 
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ALT = 1000 FT, VEL = 0 FPS, S.L. = 2128 FT, 4 ENGINES 

ANGLE = 110 DEG    TEMP = 77 DEG   R.H. = 70 PER CENT 
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1/3  OCTAVE  8AN0S 

10      12      1*      16      18     20      22 
3ANQ  NUM3Ei?S BEGIN  AT  50  NZ. 

TT   =   1150oF A8   =   6.05   FT2 RUN:    006 

PR  =   A2.0,    X2.5,    D3.0,   03.5,  O4.0 

NOZZLE:     37T-3.3AR-CPA-ET/RC 

JET   NOISE   SPECTRA  AT   THE   2128   FT.    SIDELINE,    110° 

re:   NOZZLE   INLET  AXIS 

119 

____ ■^ 



■ M   W-TPIIf-l 

ALT  -   1000   FT,   VEL  =   0  FPS,   S.L.   =   2128   FT,   4   ENGINES 

ANGLE  =  130   DEG TEMP   =   77   DEG        R.H.   =   70  PER  CENT 
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1/3  OCTAVE  BANDS. 

i—r ^ rzr 
10      12      14      IS      18      20     22 

BAND  NUM3ERS BEGIN   AT   SO  HZ. 
24 

TT = 11500F      A8 = 6.05 FT2    RUN: 006 

PR = A2.0, X2.5, 03.0,03.5,04.0 

NOZZLE: 37T-3.3AR-CPA-ET/RC 

JET NOISE SPECTRA AT THE 2128 FT. SIDELINE, 130° 

re: NOZZLE INLET AXIS 

- F I i 
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TEST CONDITIONS 

NOZZLE: 

FACILITY: 

^ATE:      8-2 3-7 3 

37T-3.3AR-CPA-ET/RC 
with   3.1AR Ejector 

HNTF 

TAMB=    54.50F R.H.= 7 0% 

SCALE MODEL As =    13.6  in.2 

RUN NO. 

16 

NPR TT VJ (IDEAL) REMARKS REF 

2.0 1150° F 1875 fps 
2.5 2126 
3.0 2303 
3.4 2413 
3.7 2483 
4.0 2544 

MICROPHONE LAYOUT: 50 FOOT POLAR ARC, MICROPHONES FLUSH WITH 
CONCRETE GROUND SURFACE,   MEASURED ACOUSTIC 
DATA IS +6 dB RELATIVE TO FREE-FIELD VALUES. 

© 

121 
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FREE   FIELD   VALUES 

4- 4- -j 

4- 

FREQUENCY (HZ 

PLOT »us PRESSURE JET 
rHBOL NUMBER RATIO TEMP 

A 15 2.Q0 1150oF 

0 16 ?.50 11 SO 

0 16 3.0Q 1150 

V 16 3.<Q 1150 

B 16 3./0 1150 

9 16 4.00 1150 

37T-3.3AR-CPA-ET/RC 
WITH   3.1AR  EJECTOR 

%; i 

... 

O 

JET NOISE POWER SPECTRA 

122 $ 
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1 

SPECTRA ARE FREE FIELD + 6dB 

Q 

i u 

10^ 3    * 5     7 10J 2       3    i 
FREQUENCY   I HZ I 

PLOT RUN JET PRESSURE 
SYMBOL NUMBER TEMP RATIO 

0 ISC 1150° F 2.000 
a ISG USD 2.500 
X 16G 1150 3.000 
♦ 16C 3150 3.■«00 
Y 16G 1150 3. 700 
• I6C 1150 4.COO 

10' 3  4 5 10= 

ANCLE OBSERVER OASPL 
RE   INLET LOCATION 

50r? 
(03 1 

1 0° 112.4 
5QF? 114.7 
50FP 116.5 
50rp 117.4 
50rP 118.6 

1 sorp 119.6 

MEASURED NOISE SPECTRA AT 110° re: NOZZLE INLET AXIS 
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SPECTRA ARE FREE FIELD + 6dB 

2   3  4 
PKEQUENCY IHZ1 

10" 

PLOT 
SyM30L 

o 
e 
x 
* 
r 

9(J* 
KUH9?R 

15C 
1SG 
16G 
16C 
18G 
16G 

JET 
TEMP 

PRESSURE 
RU 10 

ANCLE 
RE   INLET 

nsooF 
nso 
1150 
nso 
nso 
nso 

ooo 
500 
000 
4C0 
700 
000 

l30oF 

OBSERVER 
LOCATION 

SOFP 
5CFP 
50FP 
50FP 
SQfP 
50fP 

OAS'L 
I 03 1 

107.6 
112.2 
US.6 
118.8 
121.1 
122.7 

t 

:* 

MEASURED  NOISE   SPECTRA AT   130°   re:   NOZZLE   INLET  AXIS 
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FREE   FIELD  VALUES 

MICROPHONE   ANGLE  I QEG1 

PLOT 
StMBOL 

A 
0 
Ö 
V 
a 
9 

RUN 
NUMBER 

15 
16 
18 
15 
15 
16 

PRESSURE 
RATIO 

2.00 
2.50 
3.00 
3.<G 
3.70 
4.00 

JET 
TEMP 

1150°F 
1150 
1150 
1150 
1150 
1150 

149        155 

OASPL   BEAM  PATTERNS 

125 

 _ _ _____  -^ 



;•:     •     •■   :.-   :•.•   ,.;■■■■■■       .. .,■: .     ■ ..■.■. f;; |      -, 

Hrajw?%^"w^^^«"W:™i:Fwsf^'"f--^^ 

..   :;.., d  ;  .,. . \ 
'   o \ 

! ....r J EH ......     .,        .. k ;• 
I      :     U \ 
; -•■■••■ M  1 • •■ . .\ . .... 
1    ; ■ h3 1 • ':     i \ : 
1 .    .   i 

■    •;:•••■■■ \    ; 
i...;-.;....,*; ^. :\. 
i       :      rf W ^v^ 

..:.. H K 
\ 

|.....;..  ., prj At» 
O 

v 
|:.:.!... m r- cs                         ^ 

■;    EH EH     s     ■     , 
• :• - H %, U fa -       
;,.:, ^ fa 

in      ;      : 
:     ;    O W       o H O 
i ;••; Cd Q       r- U. •   ■  : 

\.    .   \ D       r- VO 
1  ■■■■\ ■& E-i       — w 00 
:   ; ;  ; M H s II 

11 

| ..."    < Q  EH        i< fa 00 
■•;•• a, D <;     Q M <    : 

!    ■ :     U EH f o 
! ; •■ i H W        Q > H m ■■ 
1      !     « EH  S W  EH Ü o d    : 

1 '   «< H1 H  H 03 w «3 < 
ro < O 2 <; fa u 

!■■• 1-    . 3  H ^o w     ' 
;         n -    M O rn « W 
i       I o     a TS 3 ^ ' ■ 

i      :     EH o o   pq pc; s < ^    ;.,;..,   . 
1 r- O   O          rtj a. u D     : 
i         n rH oa •* h ro en fa 

©.. 

fa 
;o 

1° 'in 

Ü 

55 

si. 

8 

S 
00 
CM 

O 1^ 

CD .a:... . 
*N 
«MOO a. 

u. 

o 
o 

o; s 

3Noac|is!'iJ W1Z »I 8P*W!^^ ^i Öt — 

;l 

126 

»^„.^fa.^^t. *.....,.......i. .■:- „..-..::.■.■■■■...., :!^ > ^..^».^ ^ ^-i...-^ .-..^^j^^S^AAti^aa^a ^^^MMMMBB umtm 



V • 
■■■■■■! „,■      ■ ■■ ■:.■■     ■■ ,    ■ 

{■ 

I 
V 

37T-3.3AR-CPA-ET/RC  WITH   3.1AR EJECTOR 
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PEAK  PNL  SUPPRESSION  VALUES 
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NOZZLE:37T-3.3AR-CPA-ET/RC 
WITH 3.1 AR EJECTOR 

-)rr 
CO 
?M J  

90 
CO 

as a. 
? 

a-   80 

70 

-.^4 
44S33-tS ?m 

—t———i *■-—t  ■ 

iii □3 ^L 

T: 
-■?v i 
U 
\ 

—* 
i\ r 

90 110 130 

DIRECTIVITY ANGLE-'DEGREES 

1 x. 
150 

; 

TT   =   11500F A8   =   6.05   FT2 RUN:16 

PR =  A2.0,    X2.5,    D3.0,   03.4,  03.7 A4#0 

PNL BEAM PATTERNS 
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ALT = 1000 FT, VEL = 0 FPS, S.L. = 2128 FT, 4 ENGINES 

ANGLE = 110 DEG    TEMP = 77 DEG   R.H. = 70 PER CENT 

2^68 
1/3  OCTAVE   BANDS 

10      12      14      16      18      20      22 
BAND  NUMBERS  BEGIN   AT   50  HZ. 

TT   =   1150oF AS   =   6.05   FT2 RUN: 16 

PR  =   A2.0,    X2.5,    D3.0,   03.4,  03.7,   A4.0 

JET NOISE SPECTRA AT THE 2128 FT. SIDELINE, 110° 

re:   NOZZLE   INLET  AXIS 

129 
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ALT = 1000 FT, VEL = 0 FPS, S.L. = 2128 FT, 4 ENGINES 

ANGLE = 130 DEG    TEMP = 77 DEG   R.H. = 70 PER CENT 
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1/3  OCTAVE   BAN0S. 
10      12      14      16      18      20      22 

8AND  NUMBERS 8EGIN   AT   50  HZ. 

24 

TT   =   1150"F A8   =   6.05  FT2 RUN: 16 

PR=A2.0,    X2.5,    D3.Ö,   03.4,03.7, A 

JET  NOISE   SPECTRA  AT  THE   2128   FT.   SIDELINE   130° 

re:   NOZZLE   INLET  AXIS 
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TEST CONDITIONS 

NOZZLE :      3'v"3•3AR-CPA-ET/RC 
WITH   3aAR  EJECTOR  BELLMOUTH,   L/D=2 

FACILITY:     WALL   ISoLATION  FACILITY 

DATE: January  4,   1974 

PAMB=   29.83   in  Hg     TAMB=   30OF R.H.=    56% 

NPR=       3.0 TT=   1150°F VJ{IDEAL)=   2300   FPS 

SCALE MODEL As =    13.6  in.* 

REMARKS 
AXIAL 

RUN NO. LOCATION IRIS DIA. 

377 0,0 x/D* 9.4 in. 

38Ü 0.25 9.6 

383 0.50 9.8 

386 0.75 10.0 

389 1.00 10.4 

392 1.25 10.6 

395 1.50 10.8 

398 1.75 11.2 

401 2.0 13.6 

404 2.5 13.0 

407 3.0 13.4 

410 3.5 14.4 

413 4.0 15.4 

416 5.0 14.4 

419 6.0 15.6 

422 7.0 16.4 

425 8.0 17.8 

428 10.0 

12.0 

19.8 

431 14.0 22.0 

4 34 24.0 

REF. 

to  ejector  exit 
plane 

MICROPHONE LAYOUT?    25 FOOT VERTICAL POLAR ARC 

131 
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FREE   FIELD  VALUES 

rREQUENCT  IHZ1 

PLOI RUN PRESSURE JE I 
SYMBOL NUMBER urn IEMP 

A 37; 3.00 I150oF 
0 380 3.00 1150 
0 383 3.00 11 SO 
V 386 3.00 1150 
Q 389 3.00 1150 
9 392 3.00 1150 
0 395 3.00 1150 
0 398 3.00 1150 
Ö 401 3.00 1150 
Q 404 3.00 1150 

AXIAL 
LOCATION, x/D 

0 
.25 
.50 
.75 
t.O 
1.2 
1.5 
1.7 
2.0 
2.5 

-  
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FREE   FIELD   VALUES 

;   ;, 

:, 

j 

fREOUENCT IHZI 

PLOI RUN PRESSURE JEI 
SYMBOL NUMBER RATIO TEMP 

A 40; 3.00 1150 
0 410 3.00 1150 
0 413 3.00 1150 
V 416 3.00 1150 
n 419 3.00 1150 
9 422 3.00 1150 
0 425 3.00 1150 
0 428 3.00 1150 
ß 431 3.00 1150 
Q 434 3.00 1150 

I 
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4. J.    B,    7,    «.    9.   10.   11.   12. 

EJECTOR EXIT TO WALL SPACING-x/D 
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37T -  3.3AR -  CPA -  ET/RC NOZZLE WITH 3.LAR EJECTOR  BELLMOUTH,   L/D « 2 
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EJECTOR EXIT PLANE G 
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1150    F 

U.P.R. =      3.0 

li 6 8 10 
CENTER 01   NOISE PRODUCING VOLUME ~x/D 
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671 - 3.3AR - CPA - ET/RC NOZZLE WITII 3.LAR EJECTOR(BELLMOUni^-L/Dl --2 

., , !. 
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0 1?. 3 '• 

RADIAL  DISTANCE  FROM JET <t.-in. 

O I 

Im im 
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POST MERGED REGIOlV TOTAL1 PRESSURE.PBOFILE   (x/D =: 5.0).,__... 

-  3.3AR -  CPA - ET/RC NOZZLE WITH 3.1AR EJECTOR (BELLMOUTl^  L/D = 

li.P.R. 

= 2 

Wqji^y, 

0 1       . ? 3 
RADIAL   DISTANCE  FROM JET <t.-in 
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750 PREMERGING REGION TOTAL TEMPERATURE PROFILE (x/D = 2.5) 
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TEST CONDITIONS 

NOZZLE: 61T-3.3AR-CPA-ET/RC 

FACILITY:       HNTF 

DATE:   1-31-73 TAMB=    48.50F R.H.=    68% 

SCALE MODEL As =    13.6 in.2 

RUN NO. NPR TT VJ (IDEAL) REMARKS 

239 2.0 1150oF 1875  fps 3"   tube  len 
H 2.5 ii 2126 " 
H 3.0 it 2303 II 

it 4.0 n 2544 it 

REF 

; 

- 

i 

• 

u- 

MICROPHONE LAYOUT: 50 FOOT POLAR ARC, MICROPHONES FLUSH WITH 
CONCRETE GROUND SURFACE.   MEASURED ACOUSTIC 
DATA IS +6 dB RELATIVE TO FREE-FIELD VALUES. 
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FREE FIELD VALUES 

f 

;;. 

♦ 

PLOT 
SYMBOL 

A 
0 
0 
V 

RUN 
NUMBER 

239 
239 
239 
239 

NOZZLE 

PRiSSURt 
RM10 

» 

104 2       3^5 
FREQUENCY   IH21 

JET 
TEMP 

2.00 115Q0F 
2.SO USO 
3.00 1150 
4.00 1150 

6IT-3.3AR-CPA-ET/RC 

JET NOISE POWER SPECTRA 
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..* min, i iio.'mt 

SPECTRA  ARE   FREE   FIELD   +   6dB 

10' 3    4   5 10 

PLOT 
SYMBOL 

© 
ß 
X 
♦ 

RUN 
KUMBER 

239C 
?39& 
?39& 

2      3    4 
fREQUENCt   [HZ 

JET       PRESSURE 
IEMP    _RilI_0  

?.0C0 

10' 

nsoV 

ANGLE 
RE   INLET 

110° 
1150 
1150 
1150 

2.520 
3.COO 
4.000 

1BSERVER 
L0CA1[ON 

50FP 
50fP 
50fP 
50FP 

3     4   5 

0ASPL 
I_D3J 

Tl2_.3 
115.3 
118.5 
121.1 

10: 

NOZZLE :   .6lT-3.3AB-CPA-Fr/RC 

MEASURED NOISE SPECTRA AT 110° re: NOZZLE INLET AXIS 
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SPECTRA  ARE  FREE   FIELD  +   6dB 

10' 

PLOT 
SYMBOL 

© 
0 
X 
* 

3     4   S 10 1 2       3     4^ 
mouuct iHZi 

RUN jn paessuPE 
NUM9E9 UM? RU IQ 

2390 1150° F   2.C03 
239& use 2.5CD 

,2390 1150 3.000 
2390 1150 4.000 

R9   IHUI 
130° 50FP 

scrp 
50rp 
50FP 

10' 

OASPL 
J_031 
114.5 
117.6 
1?1.8 
127.1 

3     4   5 I0; 

NOZZLE :   61T-3.3AR-CPA-ET/RC 

MEASURED NOISE SPECTRA AT 130°re: NOZZLE INLET AXIS 
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<> 

104 
90 

FREE   FIELD  VALUES 

V 

0 

<3> 

A 

A 

V 

o 

<3> 

-^- 

V 

e- 

-o- 

A 
A 

V 

V 

-o- 
0 

-^r 

A 

A 

97 103 110 116        123        129 136 

MICROPHONE   ANGLE  1 DE& 1 

PLOT 
SYH80L 

RUN             PRESSURE 
MUM8ER          RATIO 

JET 
TEMP 

A 
0 
0 
V 

239                  2.00 
239                  2.50 
239                  3.00 
239                  4.00 

1150oF 
1150 
1150 
1150 

IOZZLE: 61T-3.3AR-CPA-E T/RC 

142 149       155 

OASPL   BEAM  PATTERNS 
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tu 

ü 15L 
111   ^ 

10 

ÜJ 
o 

00 

CJ 

£0 

2   5 
UJ 

0. 
CL 
=3 
to 

61T-3.3AB-CPA-ET/RC 

oL-y^- 

TUBE  LENGTH 

O 3 UJ 
G a IN 
A 1 III 

6.05 FT2 

1500 2000 

Vj/^FPS 
2500 

Mv 

IP 

PEAK PNL SUPPRESSION VALUES 
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NOZZLE: 61T-3.3AJR-CPA-KT/RC 

120 
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110 
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? 
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1 
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PR 

'4.0 

3.0 

2.5 
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DIRECTIVITY ANGLE-DEGREES 

RUN 
TT - ^JTQO p' 

239 
As '   6.05 FT2 

PNL BEAM PATTERNS 
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ALT   =   1000   FT,   VEL  =   0  FPS,   S.L.   =   2128   FT,   4   ENGINES 

ANGLE   = 110   DEG TEMP  =   77   DEG        R.H.   =   70   PER CENT 

M    110: 

9 '■ 

O 

1/3  OCUVE  BAKOS.     8AH0  NUM8ERS QiOlH  AT  50  M2 

I     ! 
TT   =   1150oF A8   =   6.05   FT2 RUN: 239 

PR=A2.0,    X2.5,    D 3.0,   04.0 

NOZZLE:   61T-3.3AR-CPA-ET/RC 

JET  NOISE   SPECTRA  AT   THE   2128   FT. 

SIDELINE,    110°   re: NOZZLE   INLET  AXIS 

O' 
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ALT  =   1000   FT,   VEL  =   0   FPS,   S.L.,   =   2128   FT,   4   ENGINES 

ANGLE   =130 DEG TEMP   =   77   DEG        R.H.   =   70   PER CENT 

no 
IDS 
106 106:—r-1-r- (4 
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102' 
100 
98 
95 
9< 
9? 
90 
88 
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36 
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^5 
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JW^^JV- 
-^^■ft- 

-4 1_ 
i 1 1 1^.; 

-t—4 
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xzr -J u 
J u 3S 

X=t 
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-H—i 
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-r-t*> 

-4 1- 

50^ 
48 
46 
44 

42 
40 

t—T 
—VU<—F 

:T=f _i ; j . X-S 

1 1" m =i 
i—i 

ÖEÖ 
•+- -+—t- -f + -t- 

± 
-<- vr 

X a ^=i 

2        i        6        8        10       12       14      16       18      20      22 
1/3  OCTAVE   BANDS.      8AN0   NUMBERS BEGIN   M   50   HZ. 

24 

TT   =   1150oF A8   =   6.05   FT2 

PR=A2.0,    X2.5,    D3.0,   O4.0 

RUN:239 

NOZZLE: 61T-3.3AR-CPA-ET/BC 

JET NOISE SPECTRA AT THE 2128 FT. 

SIDELINE, 130° re: NOZZLE INLET AXIS 

i 
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TEST CONDITIONS 

NOZZLE "■      61T-3 . 3AR~CPA-ET/RC 

FACILITY:   WALL ISOLATION FACILITY 

DATE: January  20,   1973 

PAMB=   30.06   in  Hg     TAMB=      390F R.H. =    92% 

NPR=      3.0 TT=      1150
O
F       VJ( IDEAL) =   2300  FPS 

SCALE MODEL As = 13.6   in.2 

AXIAL 
RUN NO. LOCATION IRIS DIA. REMARKS 

124 0.0  x /D 9.0   in. 
125 0.25 9.0 
126 0.50 10.0 

127 0.75 10.0 
128 1.00 10.0 
129 1.25 10.5 

130 1.50 10.5 
131 1.75 11.0 
132 2.00 11.0 

133 2.25 11.5 
134 2.50 11.5 
135 2.75 12.0 

136 3.0 13.0 
137 3.5 14.0 
138 4.0 15.0 

139 5.0 16.0 

140 6.0 18.0 
141 8.0 19.0 

142 10.0 21.0 
143 12.0 23.0 
144 14.0 25.0 

REF. 

145 16.0 27.0 

MICROPHONE LAYOUT:   25 FOOT VERTICAL POLAR ARC 

156 
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( * FREE   FIELD VALUES 

O 
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I 

T i. 
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4- 

-I 4 
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I 
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en 

75 

T 
I 
4- 

PLOI 
STM80L 

A 

0 
V 
B 
9 
0 
0 
a 

I 
4- 

11* 

RUM 
NUMBER 

124 
125 
126 
12/ 
128 
129 
130 
131 
132 
133 

FRfOUtNCY 

JET 
IEMP 

1150° 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
1153 
1150 

PRESSURE 
RATIO 

AXIAL 
LOCATION, x/D 

3.030 G. 
o.rs 
0.5 
3.75 
1.3 
1.25 
1.50 
1.75 
2.30 
2.2S 

& , 
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FREE  FIELD  VALUES 

PLOT 
SrHBOL 

A 
0 
0 
V 
0 
9 
0 
Ö 
Ö 
Q 

RUN 
NUMBER 

134 
135 
136 
137 
138 
139 
HO 
HI 
H? 
H3 

fREOUENCir  IHZ1 

JEI 
IEMP 

1150oF 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 

PRESSURE      AXIAL 
RATIO LOCATION, x/D 

3.000 2.50 
2.75 
3.00 
3.50 
4.0O 
5.00 
6.00 
8.0G 

10.00 
12.00 

AV 
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:/ 
FREE   FIELD  VALUES 

■ 

HOI 
SYMBOL IIÜM3ER 

144 
145 

FREQUENCY   I HZ 1 

JE I 
l£MP 
1150oF 
1150 

PRESSURE    AXIAL 
RATIO      LOCATION, x/D 

3.0     14.00 
3.0     16.00 

i 
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JTiEMERGIHG  REGION TOTAL PRESSURE PROFILE (x/D = llO). _!_ 

61T-3.3AR-CPA-ET/RC ; NOZZLE 

N.P.R. , =    3.0   1. 

Tj       J    1000° F 

; i .; r-i T ' 
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RADIAL DISTANCE FROM JET ^-in. 
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PREffiRGl'MG REGION TOTAL lEMPERATURE   PROFILE  (x/D--1.0) 
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: C TEST CONDITIONS 

i: iJ 

NOZZLE:        37T-2.7 5AR-CPA-ET/RC 

FACILITY:       HNTF 

DATE:     1-10-7 3 TAMB=   42 "F R.H.=   72% 

SCALE MODEL As =   13.6 in.2 

RUN NO. 

181 

NPR 

2.0 
2.5 
3.0 
4.0 

II 
1150oF 

VJ (IDEAL) REMARKS 

1875 fps 
2126 
2303 
2544 

REF 

3"  tube  lengths 

'(„• 

MICROPHONE LAYOUT: 50 FOOT POLAR ARC, MICROPHONES FLUSH WITH 
CONCRETE GROUND SURFACE.   MEASURED ACOUSTIC 
DATA IS +6 dB RELATIVE TO FREE-FIELD VALUES, 

: 
171 
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FREE  FIELD  VALUES 
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4. 
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I JL 1 giiii 

2    3   4 s   ; 

PLOT 
SYMBOL 

103 2        3    4   5 
FREQUENCY I HZ 1 

A 
0 
0 
V 

RUH 
NUMBER 

181 
16! 
181 
18! 

PRESSURE 
RATIO 

2.GO 
2.S0 
3.00 
4.00 

'  10a 

JET 
UMP 

11500F 
1150 
1150 
1150 

3     4   5      7 10: 

NOZZLE:      37T-2.75AR-CPA-ET/RC 

JET  NOISE   POWER  SPECTRA 

u 

I, ■-• 
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SPECTRA ARE FREE FIELD + 6dB 

m 

I v. 
■ 

i € 

FREQUENCY   IKZ1 

PLOT 
SYMBOL 

e 
Q 
x 
* 

RUN 
NUMBER 

18IG 
181G 
181C 
18IG 

JET 
TEMP 

PRESSURE 
RATIO 

n50oF 2.000 
1150 2.500 
1150 3.000 
1150     4.000 

ANGLE 
RE   INLET 

110° 

OBSERVER 
LOCATION 

50FP 
SOFP 
SOFP 
50FP 

OASPL 
10B1 

113.2 
117.8 
119.8 
122.9 

NOZZLE:  37T-2.75AR-CPA-ET/RC 

MEASURED NOISE SPECTRA AT 110° re: NOZZLE INLET AXIS 

f 
173 
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SPECTRA ARE FREE FIELD + 6dB 

i • FREQUENCY I HZ I 

PLOT 
SYMBOL 

e 
B 
X 
* 

RUN 
NUMBER 

1810 
1810 
181C 
181C 

JET      PRESSURE 
TEMP      RATIO 
n50oF2.000 
1150      2.500 
1150      3.000 
IISQ      4.000 

ANGLE 
RE   INLET 

130° 

OBSERVER    0ASPL 
LOCATION       1031 

50FP      115.6 
SOFP      123,2 
50FP      125.6 
50FP      130.4 

NOZZLE: 3 7T-2.7 5AR-CPA-ET/RC 

MEASURED NOISE SPECTRA AT   13 0°   re: NOZZLE   INLET  . 

:*ll O 

AXIS 
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FREE  FIELD  VALUES 

w 

V 

^L 

A 

5 

•> 

^ 

V 

0 

^S" 

tsr 

<> 

A 

A 

97 103 

o 

V 

o 
9 

<> 

A -A 

110 116       123        129 136 

MICRJPHO«   ANGLE  I DEC 1 

PLOT RUN             PRESSURE JET 
SrM80L KUMBES          RMIO UHP 

A 181                  2.00 nso0F 
0 181                  2.SO 1150 
0 181                  3.00 1150 

V 181                  ^.00 1150 

NOZZLE: 37T-2.75AR-CPA- -ET/RC 

142 149       155 

§;: J 

OASPL   BEAM  PATTERNS 

175 
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CM 
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CM 
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UJ 
D; 
a. 
a. 

z 
a. 

15 

10 

37T-2.75AR-CPA-ET/RC 

v^- 1500 

TUBE   LENGTH 
O    1 III 
a   2 IN 
A   3 IN 

A« ^ 6.05 FT2.    . 

2000 

Vl^FPS 

2500 

j 

i. 
PEAK PNL SUPPRESSION VALUES 

177 

>,  MBi^BigiMgiaagaa 



j^^jspapp^«,^^^ 

■■-:■■ ■■  i :v   ■   ■ 

NOZZLE:     3'rr-2.75AR-CPA-ET/RC 

UJ 

Q 

1- 
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""■ 'm ■" ■■* ■MM — — 

no - 
^ >- M ts 

K 
j 

-< r  S 

\ 

-4 Y * r 
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  S V -n < 
90 - 

^ 
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— z ̂ 
\ 

i r- 

Rfl ► 

— 

70 L _ ... 
90 HO 130 150 

DIRECTIVITY ANGLE-DEGREES 

PR 

u.o 

3.0 

2.5 

2.0 

RUN    181 
TT=   1150° F A«3   6.05 FT2 

PNL BEAM PATTERNS 
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ALT = 1000 FT, VEL = 0 FPS, S.L. = 2128 FT, 4 ENGINES 

ANGLE = 110 DEG    TEMP = 77 DEG   R.H. = 70 PER CENT 

I 

c 

w 
H 

w a 
H 
CO 

t< 

CO 
CN 

r-i 
\ 

< 
m 
a. 

O 
o 
o 

0) 

I 

En 
U 
O 

2        i        6        8       10      12      1<      16      18      20      22 
1/3  OCTAVE   BANDS.      3AH0  NUM8ERS BEGIN   AT   50   HZ. 

TT   -   1150oF AS   =   6.05   FT2 

PR=A2.0,    X2.5,    D3.0,   O4.0 

RUN: 181 

la NOZZLE: 37T-2.7 5AR-CPA-ET/RC 

JET NOISE SPECTRA AT THE 2,128 FT. SIDELINE, 110' 
re: NOZZLE INLET AXIS 
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ALT  =   1000   FT,   VEL  =   0   FPS,   S.L.   -   2128  FT,   4   ENGINES 

ANGLE   = 130   DEC TEMP   =   77   DEG        R.H.   =   70   PER  CENT 

w 
M 

W 
Q 
H 
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EH 

00 
CN 
r-{ 

CM 
o 
o 
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0) 
u 
pq 

I 

w 
> w 
3 
Q 
2 

I 
EH 
U 
O 

'PO 

\ 
H 

2        4        6        8        10       12      U      16      18      20      22 
1/3  OCUYE  8«N0S.     BtSQ  NüM3E«S SEClN  AT  50  HZ. 

TT   =   1150oF A8   =   6.05   FT2 RUN:    181 

PR=A2.0,    X2.5,    03.0,04.0 

NOZZLE:  37T-2.7 5AR-CPA-ET/RC 

JET  NOISE   SPECTRA  AT   THE   2128   FT.   SIDELINE,    130° 

re:   NOZZLE   INLET AXIS 

ti 

»I 

m 

t 
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TEST CONDITIONS 

NOZZLE'•      37T-2.75AR-CPA-ET/RC 

FACILITY:     WALL   ISOLATION   FACILITY 

DATE"- January   17,   197 3 

PAMB = 29.73 in Hg TAMB=    440F R.H.= 88% 

NPR = 3.0 TT=   1150OF VJ (IDEAL ) = 2300  FPS 

SCALE MODEL As = 13.6   in.2 

RUN NO. 
AXIAL 
LOCATION IRIS DIA. REMARKS REF. 

50 
51 
52 

0.0  x 
0.25 
0.50 

/D 9.0   in. 
9.0 

10.0 

53 
54 
55 

0.75 
1.00 
1.25 

9.5 
10.5 
9.5 

56 
57 
58 

1.50 
1.75 
2.0 

10.0 
10.0 
10.5 

59 
60 
61 

2.25 
2.50 
2.50 

10.5 
11.0 
11.0 

62 
63 
64 

3.0 
3.5 
4.0 

11.5 
12.0 
12.5 

65 
66 
67 

5.0 
6.0 
8.0 

13.0 
14.0 
16.0 

68 
69 
70 

10.0 
12.0 
14.0 

18.0 
20.0 
21.5 

71 16.0 23.5 

MICROPHONE LAYOUT:   25 FOOT VERTICAL POLAR ARC 

181 
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FREE   FIELD   VALUES 

FLOT 
SYMBOL 

A 

0 
V □ 
9 
0 
0 
6 
Q 

IUN 
NUMBER 

SO 
SI 
52 
S3 
S4 
ss 
SI 
57 
SI 
SI 

FREOUCNCT IHZ1 
JET 

IEMP 
U50oF 
USD 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 

PRESSURE AXIAL 
RATIO    LOCATION. x/D 

3.000 o.oa 
3.000 0.25 
3.000 0.50 
3.000 0.75 

000 1.00 
000 1.25 

,000 1.50 
.000 1.75 
.000 2.00 
.000 2.25 "% i 

182 
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• FREE   FIELD   VALUES 

'IS 

iMoL 
tun 

NUMSI 

A to 
♦ It 
0 •2 
? •3 
B 14 
9 •S 
0 •1 

1 67 
ie 

Q is 

riEOUENCT I Mil 
JET 

TEN» 
U50OF 
USD 
USD 
nso 
1150 
nso 
use 
nso 
I ISO 
nso 

RESSURE AXIAL 
RATIO LOCATION. x/D 

3.000 2.50 
3.000 2.50 
3.000 3.00 
3.000 3.50 
3.000 4.00 
3.060 S.OO 
3.000 1.00 
3.000 8.00 
3.00010.00 
1.00012.00 

183 
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FREE FIELD VALUES 

PI or 

A 

S     7 

SUN 
«ÜH8E» 

70 
71 

I0J 2       3    4   5 
FRCQUENCr tHZl 

JCT 
IEMP 

IIS0OF 
I1S0 

3    4  5 

PRESSURE   AXIAL 
RATIO     LOCATION, x/D 

3.0    14.0Q 
3.0    IS.00 

10= 

# 

184 
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EH 
H 

5 
pi 
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in 

Q 
w 
CD 

a, 
en 

112.0 

1M.0 

104.0 

100.0 

tc.o 

,, t, }. 4, S. «. 7. »• 8.        ID.        It. 

NOZZLE TO WALL SPACING-x/D 

12.    13.   14.    1J. 
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X 

o 

o' 

P4 

105 - 
37T - ■ 2..75AR - CPA - ET/RC NOZZLE 

0 
T T  =  1.1.50° F 

N.P.H. -  3.0 

0 

0 

0 

0 

0 

0 

lö" 0 

O 

0 
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0 

0 

G 
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CENTER OF NOISE PRODUCING VOLUlffi ^X/D 

12 
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PREMERGIIÖ REGIOIi TOTAL PRE&SIM: PROFILE 

* J 

37T-2.75AR-CPA-ET/IIC MUZZLE 

:l.!ri.p.nJ..=-.3.o L. '. 

0    12 

RADIAL DISTANCE FROM JET it-in. 

♦ 
187 



30 

PRENffiRGING REGION (TOTAL PRESSURE PROFILE   (x/D = 1.0) 

37T-2.75AI?-CPA-ET/HC NOZZLE 

...!,. N.P.R.     =    3.0        !. 

!       IT =    1000°  F 

1 2 3 "* 

RADIAL  DISTANCE  FROM  JET ^-in. 

• 
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■„rüSTJffiRGED,REGION TOTAL: PRESSURE PROFILE (X/D 

j 37T.2.75AR-CPA-ET/RC NOZZLE 

!,"        I    N.P^R. i  =    3J0 

=;5.Q) 

=    1000° F 

0   1   ?   3   li 

RADIAL DISTANCE FROM JET i-in. 
5   6 

I 
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37T-2.75AR-CFA-ET/RC NOZZLE 

I   ,., ..N.P.R.      =     3.0    ! 

1.0) 

:     Ö I .? 3 
RADIAL   DISTANCE  FROM  JET £-in. 
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POST-MERGED..REGION'.STATltV-FRESSUKE.PHOFlLE: (X/D k.^.O) 
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TEST CONDITIONS 

NOZZLE: 37T-4.5AR-CPA-ET/RC 

FACILITY:       HNTF 

DATE:   10-19-73 TAMB=650F R.H.=    62% 

SCALE MODEL As = 13.6 in.2 

RUN NO. 

190 

NPR 

2.0 
2.5 
3.0 
4.0 

II 
1150oF 

VJ (IDEAL)       REMARKS 

1875 fps 
2126 
2303 
2544 

REF 

3"   tube  lengths 

MICROPHONE LAYOUT: 50 FOOT POLAR ARC, MICROPHONES FLUSH WITH 
CONCRETE GROUND SURFACE.  MEASURED ACOUSTIC 
DATA IS +6 dB RELATIVE TO FREE-FIELD VALUES. 

I^' I 
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FREE   FIELD VALUES 
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v    -- 

ffrfUt 
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X 

i 
T 

X 

i 
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4- 
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4- 
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T 

X 
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X 
T 
I 

T 
X 

!    i   T I M !T 

1 1 
XL! t 

T -r 
■4- 

XL 
3^5 10- 3^57 

FREQUENCY   I HZ 1 

PLOT 
SrK30L 

A 
0 
0 
V 

RUS 
SüM3':R 

ISG 
190 
190 
190 

PRESSURE 
RATIO 

2.00 
2.50 
3.00 
4.00 

10a 

JET 
TEMP 
ll50oF 
1150 
1150 
1150 

3 < 5 10: 

NOZZLE:  37T-4.5AR-CPA-ET/RC 

JET NOISE POWER SPECTRA 
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SPECTRA  ARE  FREE   FIELD  +   6dB 

I  ! 

FREQUENCY 

PLOT        RUN JET       PRESSURE 
SYMBOL NUMBER TEMP       RATIO 

© 190G ll50oF 2.000 
B 1900 IISO      2.500 
x        190G 1150     3.000 
♦         190C        1150     4.000 

ANGLE 
RE   INLET 

110° 

OBSERVER 
LOCATION 

SOFP 
SOFP 
50FP 
50FP 

OASPL 
10B1 

112.7 
116.0 
117.7 
120.4 

i i 

G 

NOZZLE:  37T-4.5AR-CPA-ET/RC 

MEASURED NOISE SPECTRA AT 110° re: NOZZLE INLET AXIS 
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SPECTRA  ARE   FREE   FIELD   +   6dB 

mOUENCT   IHZ1 

PLOT 
SYMBOL 

e 
o 
x 
♦ 

RUH JET       PSESSURE ANCLE 
NUMaER TEMP       RATIO RE   INLET 

190C 11500F?.000 130° 

19QG 1150      2.500 
190C 1150      3.000 
190G 1150      4.000 T 

OBSERVER 
L0CATIÜH 

50FP 
50rp 
50FP 
50FP 

QASPL 
tDBl 

1H.4 
117.0 
119.6 
124.1 

NOZZLE:      37T-4.5AR-CPA-ET/RC 

MEASURED  NOISE   SPECTRA  AT   130°   re:   NOZZLE   INLET   AXIS 
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CO 
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o 
LD 

PS 

P3 
3. 

(M 
O 
O 
o 

0) 
M 

PQ 

> o 

122 

118 

IK 

i 
110 

106 

10? 

S81 

90 

FREE   FIELD   VALUES 

-0" 

A 

7 

0 

> 

V 

A 

V 

o- 

V 

0 

<3> 

V 
V 

0 Ö 

<E> 
<> 

A 

97 110 116 103 123 129 136       142 149       155 

MICROPHONE   ANGLE   ( 0E0I 

PLOT 
SYMBOL 

RUN 
NUMBER 

PRESSURE 
RATIO 

JET 
lEMP 

A 
0 
0 
V 

190 
190 
190 
190 

2.00 
2.50 
3.00 
4.00 

1150 
1150 
1150 
1150 

NOZZLE :   37T-4. 5AR-CPA-I ÜT/RC 

il 

:; 

- 

0 

OASPL   BEAM   PATTERNS 
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Ill 

9 

CO 
CM 

■o 

15 

10 

37T-14.5AR-CPA-ET/RC 

^JS* 

o -   5 
V/1 
CO 
ÜJ 
a: 
a. 
a. 

o. oL^A- 
1500 

A8 ^ 6.05 Fr2 

2000 

Vj/«-FPS 
2500 

PEAK PNL SUPPRESSION VALUES 
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NOZZLE:    37T-U.5AR-CPA-ET/RC 

• 

i/u 1' "   ■■ 

no 

Js 
u.  ±:±:^^ 
BiooX^   ^1^ -■     Y- 
^      ^>'\       ■     s 

^^  ^ ^s    ~4r-    «^ >X±  31 
Ll .^^Cv 
CO \ ^3: 
<VJ    gQ \ \ Yi _   ns-m 
T3 \X 
D- -    -         -P 
_l           A^ 
^   80 r 

70          u_ 

PR 

U.O 

3.0 

2.5 

2.0 

90 . 110       •        130 . 150 

DIRECTIVITY ANGLE-DEGREES 

RUN    190 
TT - U50    F AB»   6.05 rr ,2 

1 u 

PNLBEAM PATTERNS 
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ALT = 1000 FT, VEL = 0 FPS, S.L. = 2128 FT, 4 ENGINES 

ANGLE = HO DEG    TEMP = 77 DEG   R.H. = 70 PER CENT 

M 
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W 
Q 
H 
cn 
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(N 
rH 

m 
a. 
CN 
O 
o 
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H 

PQ 
■0 

I 

> 

Q 

U 
O 

ro 

108—r::i-;:i::::rr ■ 
lOS—r-i-f—-' 

2        4        6        8 
1/3  OCTANE  B»«!!]!? 

1Q      12      U      16      18      20      22 
3*S0  NÜM9eaS  BEGIH   AT   50  «2. 

A8   =   6.05   FT2 RUN:    190 

1 I 

TT   =   1150oF 

PR  =   A2.0,    X 2.5,    □ 3.0,   O4.0 

NOZZLE:     3 7T-4.5AR-CPA-ET/RC 

A 

JET NOISE SPECTRA AT THE 2128 FT. SIDELINE, 110' 

re: NOZZLE INLET AXIS ;.;, 
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ALT = 1000 FT, VEL = 0 FPS, S.L. = 2128 FT, 4 ENGINES 

ANGLE = 130 DEG    TEMP = 77 DEG   R-H- = 70 PER CENT 

■■:■ 

w 
H 

Q 
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cn 

EH 
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CXD 

(M 
rH 
CN 
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u 
ffl 
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U 
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72tZ± 
'0r± 
66— 

62—^ 
60'^ 
56—^ 
56—^~ 
54—- 
S2—f 
Sllr—t 
48'—■ 
46: [ 
44 
42 
40 

=^SEB 
-r—r 
-" r- 

\ H 

t=i=r.dz±. zu: I"!  ;   1  i  PTT x:„l;, ä   j   i   i   t.—t- 
2        4        6        8       10      12      M      IB      18      20 

1/3  OCTAVE  aAHjS.     3»\3 «iUMSERS BEGIN  AT  50  HZ. 

TT   =   1150oF A8   =   6.05   FT2 RUN:  190 

PR  =   A 2.0,    X2.5,    D3.0,   O4.0 

NOZZLE:   37T-4,5AR-CPA-ET/RC 

JET  NOISE   SPECTRA  AT   THE   2128   FT.   SIDELINE,    130° 
re:   NOZZLE   INLET  AXIS 
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TEST CONDITIONS 

NOZZLE '■       37T-4 . 5AR-CPA-ET/RC 

FACILITY:     WALL  ISOLATION  FACILITY 

DATE: January  16,   1973 

PAMB=   29.34   in Hg    TAMB=    460F R.H.=    91% 

NPR=       3.0 TT=    1150oF VJ(IDEAL)=   2300  FPS 

SCAL E MODEL As = 13.6   in.^ 

AXIAL 
RUN NO. LOCATION IRIS DIA. REMARKS 

26 0.0  x/D 11.0   in. 
27 0.25 12.0 
28 0.50 12.5 

29 0.75 12.5 

30 1.00 15.0 

31 1.25 13.0 

32 1.50 12.0 

33 1.75 12.5 
34 2.00 12.5 

35 2.25 13.0 

36 2.50 13.0 

37 2.75 13.5 

38 3.0 14.5 

39 3.5 14.0 

40 4.0 14.5 

41 5.0 16.5 

42 6.0 16.5 
43 8.0 18.0 

44 10.0 20.0 
45 12.0 22.0 

46 14.0 24.0 

REF. 

47 16.0 24.0 

MICROPHONE LAYOUT:   25 FOOT VERTICAL POLAR ARC 
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FREE FIELD VALUES 

PLOT 
SYMIffl 

A 
0 
0 
V 
Q 
9 
0 
0 
Ö 
0 

„ 

RUN mm 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

FREQUESCT I HZ I 
JET 

II50oF 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 

PRESSURE AXIAL 
RATIO LOCATJON, K/D 

3.0 0.00 
3.0 0.25 
3.0 0.50 
3.0 0.75 
3.0 1.00 
3.0 1.25 
3.0 1.50 
3.0 1.75 
3.0 2.00 
3.0 2.25 

«p 
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FREE   FIELD  VALUES 

U 

PLOT 
SYH30L 

A 
0 
0 
V 
Q 
9 
0 
0 
Ö 
Q 

RUN 
NUMBER 

36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

PRESSURE    AXIAL 
RATIO       LOCATION, x/D 

n5Q0F 3.00Q 2.50 
1150 3.000 2.75 
1150 3.000 3.00 
1150 3.00Ü  3.50 
1150 3.00C 4.00 
1150 3.000 5.00 
1150 3.000 6.00 
1150 3.000 8.0O 
1150 3.00010.00 
1150 3.00012.00 

m 
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10' 

PLOT 
SYMBOL 

3 4 5 

0 

«UN 

45 
47 

10J   2  3 4 5 
FREQUESCY [ HZ I 

JET 
TE^? 

115D0F 
1150 

10 3  4 5 

PRESSURE  AXIAL 
RATIO     LOCATiON, x/D 

3.0    14.CO 
3.0     16.DO 

10; 

I 

209 
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■ rREQUC^ CT^-^ 1000.0 
9 FHEQUptfTY             2300.0 

« « FRtatiENCT        .    «3Q0.0 
<; ttn.o 9 

FREQUENCY          40000.0 
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NOZZLE TO WALL SPACING-x/D 

is.   i«. 

O 

D 
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CEmm OF NOISE PRODUCING VOLUME ^-x/D 
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PREMERGINC REGION TOTAL PRESSURE PROFILE   (X/D =.;i.O)1 

; . 

30 

25! 

20 

tn 
■H 
m 
a. 
i 

§ 
D 
Ui 

3 

EH     15i 
O       I 
EH    ; 

lOf 

37T-I4.5AR--CPA-ET/RC. NOZZLE   '     j . :! 

; H.P.K.   .        =   . 

.._L. 

;   ■   ■   ,   i ■• ■ 

i 

.,   i 

i      !■ ■ 

0    1 

RADIAL DISTANCE FROM JET <t-in. 
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O1—- 

F03T tIERGED REGION TOTAL PHEG3UBE PROflLE.(x/D =! 5.0). 

i 

37T-I|.5AH-CPA-£T/RC   NOZZLE 

H.P.R.      =      3.0       i ,„. I 

0   1-8   3 

RADIAL DISTANCE FROM JET t-in. 

S 
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fp 

1000 

PREt-ERGlIiG  RECIOIi TOTAL TEMPEJIAIURE  PROFILE   (x/D = 1.0): 

0    1 

RADIAL DISTANCE FPOM JET ?. 
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POST KEKGED RKGION   TOTAL TEMPERATUKB PROFIMJ (x/j^-s-^P)!. 

37T-'i.5AH-CPA-ET/RC NOZZLE 
N.P.I.   I =      3.0      1 

 i_ 

0 1 2 3 

RADIAL   DISTANCE  FROM JET<t-in. 

T 
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37T- U. 5AR- CPA-ET/RC liOZZLE, 

N.P.R. ! =    3.0    . 
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RADIAL  DISTANCE  FROM JET «t-in. 
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TEST CONDITIONS 

r 
NOZZLE'-        37T-6.0AR-CPA-ET/RC 

FACILITY:       HNTF 

DATE:   10-22-73 TAMB=    51.50F R.H.=   87% 

SCALE MODEL As =    13.6 in.2 

RUN NO. 

193 

NPR TT VJ (IDEAL) REMARKS          REF 

2.0 1150oF 1875   fps 3"   tube   lengths 

2.5 " 2126 
3.0 ii 2303 

4.0 H 2544 i 

MICROPHONE LAYOUT: 50 FOOT POLAR ARC, MICROPHONES FLUSH WITH 
CONCRETE GROUND SURFACE.   MEASURED ACOUSTIC 
DATA IS +6 dB RELATIVE TO FREE-FIELD VALUES. 

M 
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FREE   FIELD  VALUES 

155 
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x 
i 
X 

I 
■f 
-4- 

x 
1     4 
X         T 

L±iJ t [L-LXg 
3    4   5      7 10J 2       3     4 

FREQUENCY   I HZ 1 
10' 3     4   5 

PLOT 
SYMBOL 

RUN 
NUMBER 

PRESSURE 
RATIO 

JET 
TEMP 

A 
0 
0 
V 

193 
193 
193 
193 

2.00 
2.50 
3.00 
4.DO 

1150° 
1150 
1150 
1150 

F 

NOZZLE: 37T-6 0AR-CPA-] 2T/RC 

JET  NOISE  POWER  SPECTRA 
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SPECTRA  ARE  FREE   FIELD   +   6dB 

PLOT 
SYMBOL 

e 
e 
x 
* 

FREOÜEHCT  [HZl 

RUN JET       PRESSURE *HfLE,T 
gUMjEg TEMP       R*T10 «E   INLtT 

193G ll50oF 2.000 110° 
193D 1150      2.500 1 
193C 1150     3.000 1 
193C        1150     4.000 T 

NOZZLE:  37T-6.OAR-CPA-ET/RC 

OBSERVER 
LOCATION 

50FP 
50FP 
SOFP 
SOFP 

OASPL 
10BI 

114.6 
117.5 
119.7 
121.6 

MEASURED   NOISE   SPECTRA AT   110°   re:   NOZZLE   INLET  AXIS 

223 

^■■■.■^Vi^,:;^;;;-:,..;... 



; wiwjmwwwM^ ••IW?**W*W!KW. 

,.     .  ■■ , .,, ■■■■■■■■■ „  . ..   ■       ,    ,, ,       ■■■■■.      ■■■ '■ ■■.,.■■   ,,..,., 

SPECTRA ARE FREE FIELD + 6dB 

10' 3    4   5 

PLOT 
SYMBOL 

O 
Q 
X 
* 

RUH 
NUMBER 

193G 
1930 
193C 
1930 

JET 
TEMP 

10J 2       3     4 
FREQUENCT  I HZ 1 

PRESSURE 
RAUP 

n50oF 2.000 
1150 2.5Q0 
1150 3.000 
1150      4.000 

ANGLE 
RE INLET 

130° 

10' 

OBSERVER 
LOCATION 

50FP 
50FP 
50FP 
SOFP 

3     4   5 

OASPL 
IDB1 

115.7 
118.5 
119.8 
123.0 

10= 

NOZZLE:  37T-6.OAR-CPA-ET/RC 

MEASURED NOISE SPECTRA AT 130° re: NOZZLE INLET AXIS 

:.^ 
: 

i 
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96L 

FREE FIELD VALUES 

V 

0 

2L 

0 

5 

^ 

V 

0 

o 

& 

-z*r 

V 
V 

A 

0 
o 

A 

90 97        103 110       116 

MICROPHONE 
123 

ANGLE 
PLOT 

SYHBOL 

A 
0 
0 
V 

129 

[DEC] 
RUN 

NUMBER 

193 
-193 
193 
193 

PRfSSURC 
RA!10 

2.00 
2.SO 
3.00 
4..00 

jn 
FEHP 

1150oF 
1150 
1150 
1150 

NOZZLE:      37T-6. 

OASPL   BEAM 

0AR-CPA-ET/RC 

PATTERNS 

o 

o 

A 

V 

<S> 
<> 

A 
& 

136       142 149       155 
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37T-'6. OAR-CPA-ET/RC 

OL-V^ 
1500 

■&P 
s> 1 

A» =!6.05. FT5 

2000 

V;^FPS 

2500 

i 

PEAK  PNL   SUPPRESSION  VALUES 
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NOZZLE:   3Tr-6.0AI{-crA-BT/RC 
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Q. v * 

i X 

o     nn ÖU — 

70l    1    1    1    '    '    1  
90. 110     *        130 150 

DIRECTIVITY ANGLE'-DEGREES 

PR 

3.0 

2.5 

2.0 

RUN    193 
TT - 1150°  F AB-   6,05 FT' 

I 

PNLBEAM PATTERNS 
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ALT « 1000 FT, VEL = 0 FPS, S.L. = 2128 FT, 4 ENGINES 

ANGLE = 110 DEG    TEMP = 77 DEG   H.H. = 70 PER CENT 

i 

■■ 
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w 
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cn 

EH 
U 
CO 
CM 

CN 

m 
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CN 
O 
O 
O 
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CQ 
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Q 
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EH 
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i nn i , 1—f-- — ■—t—-i—1 ' •    ^   L—L ..      1—; 1 100 
98 
95 
94 
92 
90 
88 ̂ ^^S^^ 

zr^^S^Q^Ml 
^^g^^' 

-^^^S 

XZt 

4- 

10       12      14      16      18      20      22 
BAND  NUMBERS BEGIN  U  50  HZ. 

2        4        S        8 

1/3 ocTA«t a»Nas 

TT = 1150oF      A8 = 6.05 FT2    RUN: 193 

PR = A2.0, X2.5, D3.0, O4.0 

NOZZLE: 37T-6.0AR-CPA-ET/RC 

JET NOISE SPECTRA AT THE 2128 FT. SIDELINE, 110° 
re: NOZZLE INLET AXIS 
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ALT = 1000 FT, VEL = 0 FPS, S.L. = 2128 FT, 4 ENGINES 

ANGLE = 130 DEG    TEMP = 77 DEG   R.H. = 70 PER CENT 

w 
H 

w 
Q 
H 
cn 

EH 
CM 

00 
(N 

CN 

3. 

<N 
O 
O 
O 

O 

pq 

W 
> w 

Q 

EH 
U 
O 

en 
\ 2   4   S   8 

1/3  OCUVE  BANDS. 

10      12      14      16      18     20      22 
BAND  NUMBERS BEGIN   »T   50  HZ. 

AS   =   6.05   FT2 RUN: 193 

24 

TT   =   1150oF 

PR  =   A2.0,    X2.5,    03.0,   03.4,  04.0 

NOZZLE:  37T-6.OAR-CPA-ET/RC 

JET   NOISE   SPECTRA  AT   THE   2128   FT.   SIDELINE,    130' 

re:   NOZZLE   INLET  AXIS 

\j 
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TEST CONDITIONS 

NOZZLE'       37T-6.OAR-CPA-ET/RC 

FACILITY:     WALL   ISOLATION   FACILITY 

DATE: January  15,   197 3 

PAMB=   29.58   in Hg    TAMB=    460F R.H. =    78% 

NPR=       3.0 TT=    1150
O
F VJ(IDEAL)=   "00   FPS 

SCALE MODEL As = 13.6  in.2 

REMARKS        REF. 
AXIAL 

RUN NO. LOCATION IRIS DIA. 

2 0.0   x/D 12.5   in. 

3 .25 12.5 
4 .50 13.0 

5 .75 13.0 
6 1.00 13.5 

7 1.25 13.5 

8 1.50 14.0 

9 1.75 14.0 

10 2.00 14.5 

11 2.25 14.5 
12 2.50 15.0 
13 2.75 15.0 

14 3.0 15.5 

15 3.5 15.5 

16 4.0 16.0 

17 5.0 19.0 

18 6.0 20.0 

19 8.0 22.0 

20 10.0 24.0 

21 12.0 27.5 

■ 

MICROPHONE LAYOUT:    25 FOOT VERTICAL POLAR ARC 

231 
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t02          2       3    4 5      7 103         2       3 
FREQUENCr  IH 

4   5      7       104          2       3     4   5      7      1 

Zl 

PLOT             RUN 
SYMBOL        NUMBER 

JET 
TEMP 

PRESSURE   AXIAL 
RATIO      LOCATION, x/D 

A                 5 ll50oF 3.0       .75 

$                   6 1150 3.0     1.0 

fl                   7 1150 3.0     1.25 

? B 11? 0 3.0 1.5 

103 

V I 

z 
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FREE   FIELD   VALUES 

Q 

;: 

0 

y 

4- I 
+ 

ÖTQ 
Q±        log 

"     Q 

1_L 

PLÜI RUN 
STH88L NUMBER 

A 9 
0 10 
0 11 
7 12 
Q S3 
9 14 
Q 15 
0 16 
Ö i; 
Ü 18 

2       3     * 
FREQUENCY   I HZ I 

JET 
IEMP 

n50oF 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 

10' 3     4   5 10- 

PRESSURE AXIAL 
RATIO LOCATION, 

3.0 1.75 
3.0 2.0 
3.0 2.25 
3.0 2.50 
3.0 2.75 
3.0 3.0 
3.0 3.50 
3.0 4.0 
3.0 5.0 
3.0 6.0 

x/D 

■   f 
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FREE   FIELD VALUES 

i 

PLOT RUN 
SYMBOL NUMBER 

A 19 
0 20 
0 21 
O 2 
ß 3 
Q 4 

FREQUENCT I HZ I 

JET 
TEMP 

ll50oF 
1150 
1150 
1150 
1150 
1150 

PRESSURE AXIAL 
RATIO LOCATION, x/D 

3.0 8.0 
3.0 0.0 
3.0 2.0 
3.0 0 
3.0 .25 
3.0 .5 

•i 

O 

wl 
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NOZZLE   TO   WALL   SPACING-x/D 

t 
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37l,-'6.0AH-CPA-Er/RC NOZZU: 

T T       =      1150° F 

N.P.R. «       3.0 

it 6 8 10 
CENTER OF NOISE PRODUCING VOLUME ^X/D 

12 

I 
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I 
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.IPREMEP.GIHG REGION TOTAL PKi;GG'ilK.PROFlLE.-.(k/u_^l,Q)!.., 

--!—--4-- 
Tri'-fnOAR-CPA-ET/Rb   NOZZlLE 

\   m 

RADIAL DISTANCE FROM JET <t-in. 
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POST MERGED REGION TOTAL' PRESSURE PROFILE .
!
(X/D ..?. 3-.0)j. 

1     i     i     ,     I     !  .  i  ,  ;  ;  I  :  . 
i; 

S'A'-G.OAR-CrA-KT/RC HOZZLE .; 

i 

RADIAL DISTANCE FROM JET t-in. 
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PREKERG1KG REGION TOTAL TEMPERATURE PROFILE (x/D_= 1.0)... 

i      ,     i    '       i 

0    12    3 

RADIAL DISTANCE FROM JET ^-in. 
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RADIAL  DISTANCE  FROM  JET   <t-in. 
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PREI-IERCED IIEGIOII STATIC 1:1U:3GUKE. PROFILE. ;(x/D..= 

i -1 --.u i-mJ 
Srr-f'.OAH-crA-Kr/iK; nozzLE 

H.P.R, '   .«...Js.O-l 
T T      =      1000°  F 

1.0) „ ::i:i 

RADIAL DISTANCE FROM JET ^-in, 
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TEST CONDITIONS 

NOZZLE: 37T-3.3AR-RA-ET/NC 

FACILITY:       HNTF 

DATE:   6-11-73 TAMB=    68°F R.H.=    58% 

SCALE MODEL As =14.6 5  in.2 

RUN NO. 

10 
II 

II 

II 

II 

NPR 

0 
5 
0 

TT_ 

1150oF 

VJ (IDEAL) REMARKS REF 

1875   fps 
2126 
2303 
2437 
2544 

6"   tube  lengths 

MICROPHONE LAYOUT: 50 FOOT POLAR ARC, MICROPHONES FLUSH WITH 
CONCRETE GROUND SURFACE.  MEASURED ACOUSTIC 
DATA IS +6 dB RELATIVE TO FREE-FIELD VALUES. 
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FREQüESCT   thZ! 

PLOT              «UN             PRESSURE          JH 
SYMBOL        KÜM8ER         UUÜ          TEM? 

&                 010                  2.5S         n50oF 
0                OSQ                 3.00         1150 
0                010                 3.50         1150 
V                010                 4.02         1150 

NOZZI .E:      3' 7T-3.3i \R-RA- RT/NC 

JET   NOISE   POWER  SPECTRA 
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SPECTRA  ARE   FREE  FIELD   +   6dB 

NOZZLE:      3 7T-3.3AR-RA-RT/NC E 

PLOT 

a 
X 

* 
Y 

OIOG" 
OIOS 
0103 
0!0G 
QICG 

fSEQuEXCT  I HIi IQ- 

jn 

ii5ooFyrcco 
nso   2.5:3 
nso   3.0C0 
nso    3.sco 
1150      4.000 

AVCLC 
g£ iSLEr 

HO0 

D3SE^Vf!? 
LOCATICS 

MEASURED  NOISE   SPECTRA  AT   110 

50r? 
sor? 
SOFf» 
SOff» 
5 or? 

0AS> mi 
115.2 
118.'. 
120.7 
122.2 
124.2 

re:   NOZZLE   INLET AXIS 
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SPECTRA ARE   FREE   FIELD  +   6dB 

NOZZLE:      37T-3.3AR-RA-RT/NC— ± 
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MEASURED   NOISE   SPECTRA AT   130°   re:   NOZZLE   INLET  AXIS 
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FREE FIELD VALUES 
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A           a:: 2.5: :I5:
0
F 

0               3:3 3.C3 t!53 
G            3:G 3.SO 1:53 
V           3:: 4.cc us: 

NOZZLE:  37T-3.3AR-RA-FT/NC 

OASPL BEAM PATTERNS 
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1500 2000 
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PEAK PNL SUPPRESSION VALUES 

252 



WLIIIIIJIMJIJ 

■■  ■ .■ ■.■   ■: .  ■.v    ■ ■ 
...        ..     ,,,,..„ ■      . .. :■■■    ■;■■ . . 

0 

NOZZLE;    37T-3.;3AR-RA-RT/»C 

( ■) 

* 

90 . 110      •       130 . 150 

DIRECTIVITY ANGLE-DEGREES 

RUN     010 

TT»   1150° F     "      Ae^x    6.5 tT? 

PR 

k.O 

3.5 
3.0 

2.5 

2.0 

PNL BEAM PATTERNS 
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ALT = 1000 FT, VEL = 0 FPS, S.L. = 2128 FT, 4 ENGINES 

ANGLE = HO DEG    TEMP = 77 DEG   R.H. = 70 PER CENT 
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 ^ ♦ 4  
■4—I—t 

-t—t- 

101, 
104' 
102 
100 
91 
91 ^3 

IttÄ: 

~r+ 

82 
80 

EE 

71 
71 
74 
72 
70 
68 

"t 64 
82 
60 
5»[ 
58r 
54i 

so; 

48 
44 
42 
40 

> 

,—h 

3^: j   i ' I 
2       4       6        8 

1/3 OCTAVE   BANDS 

10      12     14     18     18      20     22 
3*H0  NÜM3ERS BEGIN  AT   50  HZ. 

TT   =   1150oF A8   =   6.05  FT2 RUN:010 

PR =   A2.0,    X2.5,    D3.0,   03.5,  O4.0 

NOZZLE:     37T-3.3AR-RA-RT/NC 

JET  NOISE   SPECTRA  AT  THE   2128   FT.   SIDELINE,   110' 
re:   NOZZLE   INLET AXIS 
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ALT   =   1000   FT,   VEL  =   0   FPS,   S.L.   =   2128   FT,   4   ENGINES 

ANGLE   = 130   DEG TEMP   =   77   DEG        R.H.   =   70   PER  CENT 
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0       2       *       8        I       10      12      14      16 

1/3 ÜCTME  BiHDS.     8AN0  NUMBERS BEGIH 

id 
18      20 

AT  50  HZ 
22      24 

TT   «   1150oF 

PR-A2.0,    X2.5, 

A8   =   6.Ü5   FT2 RUN: 010 

D 3. 0,   O 3. 4 ,  03.7 

NOZZLES 37T-3.3AR-RA-RT/NC 

JET  NOISE   SPECTRA  AT   THE   2128   FT.   SIDELINE,    130' 

re:   NOZZLE   INLET  AXIS 
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TEST CONDITIONS 

NOZZLE '■       3 7T- 3 . 3AR-RA-RT/NC 

FACILITY:     WALL   ISOLATION  FACILITY 

DATE'- January   20,   197 3 

PAMB=   30.06   in  Hg    TAMB=   410F R.H. =    85% 

NPn=       3.0 TT=   1150
O
F VJ( IDEAL) =   2300  FPS 

SCALE MODEL As = 13.6   in.2 

AXIAL 
RUN NO. LOCATION IRIS DIA. REMARKS 

146 0. 0   x /D 9.0   in. 
147 0.25 9.0 
148 0.50 9.0 

149 0.75 10.0 
150 1.00 14.0 
151 1.25 10.5 

152 1.50 10.5 
153 1.75 11.0 
154 2.00 11.0 

155 2.25 11.5 
156 2.50 11.5 
157 2.75 12.0 

158 3.0 13.0 
159 3.5 14.0 
160 4.0 15.0 

161 5.0 16.0 
162 6.0 18.0 
163 8.0 19.0 

164 10.0 21.0 
165 12.0 23.0 
166 14.0 35.0 

REF. 

167 16.0 27.0 

MICROPHONE LAYOUT:    25 FOOT VERTICAL POLAR ARC 
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o 

a 

FREE   FIELD  VALUES 

;      ■J-l 

PLOT RUN 
SYKBOL NUMBER 

L MS 
e W 
0 Ml 
V M9 
B ISO 
9 1S1 
0 IS? 
0 159 
fi ISO 
0 111 

FRCQUCNCT  IHZl 

JH 
TEMP 

I150e 

1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 

PRESSURE 
RATIO 

3.000 

AXIAL 
LOCATION, x/D 

0.00 
0.25 
0.50 
0.7S 
1.00 
1.25 
1.50 
3.50 
4.00 
S.0O 

« 

...^v^'.:..^- 
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FREE   FIELD VALUES 

3 li 

PLOT RUN 
»MBOL NUMBE 

A 162 
0 183 
0 164 
7 165 
a 166 
9 167 
0 153 
0 154 
Ö 155 
0 156 

FREQUEND [HZ! 

JET 
TEMP 

115aoF 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 

PRESSURE     AXIAL 
RATIO LOCATION, n/O 

3.0 6.0Q 
3.0 8.00 
3.0 10.00 
3.0 !?.0Q 
3.0 14.00 
3.0 16.00 
3.0 1.75 
3.0 2.00 
3.0 2.25 
3.0 2.50 

258 

...■:..:.■ ■    ;■■     ■       .   ■;    .■■■■■■■ 



"     ' ■  ■ '•l        • ■■••    i ^   m~  -m- ^      ■■■■"!• ■  .TW-. 

,   ..   , , . 

FRSE  FIELD VALUES 

"■■> 

■..■„■' 

o a, 

in 

m IS 

o 
o 
o 

0) 
M 

(33 

i 

w 

Q 
M 
O 

> 

M 
U 

a, 
m 

7» 

> 
EH 
Ü 
o 

6 ^ 

451 

10; 

CLOT 
$YH90L 

h 
0 

-:U i. M I 
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ft- 

iLl  I m n I 
3    4   5 

HUH 

151 

103 2      3    4   5 
FREOUÜNCY  [HZ1 

JET 
TEMP 

n50oF 
1150 

104 2       3    4   S      7 

PRESSURE  AXIAL 
RATIO     LOCATION. x/O 

3.000 2.75 
3.000 3.00 

103 
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NOZZLE   TO  WALL   SPACING-x/D 

\z. »5. 1«. »5. 16. 
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U 6 8 10 
CENTER OF NOISE PRODUCING VOLUME ^-X/D 
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PREHERGIIia  REGION TOTAL PREGG'jra PROFILE. ,(x/ü.--1.0)_— 

37T-3.3AR-RA-ET/RC:ilOZZLE 

-H 
m 

I 
w 
S 
en 

15 

<     t 
En       j 

EH 

ID 

©- 

3 

Q 
i   i 

RADIAL   DISTANCE  FROM  JET t-in. 
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RADIAL  DISTANCE   FROM  JET «t-in. 
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TEST CONDITIONS 

NOZZLE'-        37T-4.5AR-RA-ET/RC 

FACILITY:       HNTF 

DATE:  1-26-73 TAMB=   41.40F R.H.=   80* 

SCALE MODEL As =   13,6  in. 

C 

RUN NO. 

215 
■I 

n 

■i 

NPR 

2.0 
2.5 
3.0 
4.0 

TT 

1150oF 
ii 

ii 

it 

VJ (IDEAL)       REMARKS REF 

1875   fps 
2126 
2303 
2544 

3"   tube lengths 

€5 

i  ! c 

I o 

MICROPHONE LAYOUT:      50 FOOT POLAR ARC, MICROPHONES FLUSH WITH 
CONCRETE GROUND SURFACE.  MEASURED ACOUSTIC 
DATA IS +6 dB RELATIVE TO FREE-FIELD VALUES. 
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10' 3    i   S 10- 4   5      7 
fRtQUENCt   (HZl 

PLOT 
SYMBOL 

A 
0 
0 
V 

RUH 
KUMBEf? 

215 
2!S 
215 
215 

2.00 
2.50 
3.CO 
4.:o 

10' 

JET 
IEMP 

U5D0F 
1150 
1150 
1150 

3    e.   5 10- 

NOZZLE:  37T-4.5AR-RA-ET/RC 

JET NOISE POWER SPECTRA 
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SPECTRA  ARE  FREE   FIELD  +   6dB 

; 
I 1 

i © 

FREOUtHCt   IHZ1 

PLOT 
STMrlOL 

€> 
B 
X 
* 

RUH 
HUH3ER 

?15C~ 
215G 
215C 
?15G 

JET 
TEMP 

PRESSURE 
RMIO 

n500FM300 
1150 2.500 
1150 3.000 
1150     ^.000 

*NGlE 
Rt   INLET 

110° 

C3SERVER 
LOCATION 

50FP 
50FP 
50FP 
50FP 

0A5PL 
ipai 

114.7 
117.4 
119.0 
121.5 

i 

NOZZLE:  37T-4.5AR-RA-ET/RC 

MEASURED NOISE SPECTRA AT 110° re: NOZZLE INLET AXIS 
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SPECTRA  ARE   FREE   FIELD   +   6dB 

PLOT 
SYMBOL 

S 
X 
* 

RUN 
NUM3ER 

2ISG 
215G 
?1SG 
?15& 

JET 
I£MP 

PRLSSURE 
»A; 10 

il50oF 
1150 

ANGLE 
RE   INLET 

1150 
1150 

?.000 
2.500 
3.000 
4.000 

130" 

OBSERVER 
LOCATION 

50rp 
50FP 
50FP 
SOfP 

OASPL 
J_DBj 
116.7 
118.9 
121.1 
125.1 

NOZZLE:      37T-4.5AR-RA-ET/RC 

MEASURED  NOISE   SPECTRA  AT   130°   re:   NOZZLE   INLET  AXIS 
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FREE   FIELD  VALUES 

90 97 103        110        116       123        129 
MICROPHONE   ANGLE   I DEGl 

.36 142 

PLOT 
SYMBOL 

RUN 
NUMBER 

PRESSURE         JET 
RATIO       nn? 

A 
0 
0 
V 

215 
215 
215 
215 

2.00        11.50oF 
2.50        1150 
3.00        1150 
4,00        1150 

NOZZLE: 37T-4. 5AR-RA-ET/RC 

OASPL   BEAM  PATTERNS 
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37T- U. 5AR-RA-ET/nC 
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^ 

o t 

A 8 «=6.05 ?T: 

2000 

Vj^FPS 

2500 

1 

PEAK  PNL  SUPPRESSION  VALUES 
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NOZZLE:    37T-U,5AR-RA-ET/RC 

90 , 110      '        130 . 150 

DIRECTIVITY ANGLE~DEGREES 

RUN    215 

PR 

U.O 

3.0 

2.5 

2.0 

■        \ 

TT» U500 F     '     As«   6.05 FF ,r? 

PNL BEAM PATTERNS 
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ALT  =   1000   FT,   VEL  =   0   FPS,   S.L.   =   2128  FT,    4   ENGINES 

ANGLE   =    110   DEG TEMP  =   77   DEG        R.H.   =   70   PER CENT 

f-,    ^ 

H 

pa 
Q 
H 
cn 

PM 

CO 
(N 
rH 
CN 

PS 
< 
m 
a. 
fN 
O 
O 
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0) 

m 
■d 

i 

> 
w 

Q 

I 
EH 
U 
O 
n 2        4        6        8 

1/3 OCTAVE   BANQS 

10       12      14      16      18      20      22 
BAND  NUMBERS BEGIN   AT   50  HZ. 

24 

TT   =   1150oF AS   =   6.05  FT2 RUN; 

PR =  A 2.0,    X2.5,    D3.0,   O4.0, 

NOZZLE!  37T-4.5AR-RA-ET/RC 

215 

JET NOISE SPECTRA AT THE 2128 FT. SIDELINE, 110° re: NOZZLE INLET AXIS 

m  ♦ 
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ALT = 1000 FT, VEL = 0 FPS, S.L. = 2128 FT, 4 ENGINES 

ANGLE = 130 DEG    TEMP = 77 DEG   R.H. = 70 PER CENT 
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2        i        6        8        10      12      14      16      18      20      22 
1/3  OCTAVE  B*M0S.     8*Na NUMBESS BEGIN   AT   50  HZ. 

TT   =   1150oF A8   =   6.05   FT2 

PR=A2.0,    X2.5,    D3.0,   O4.0 

RUN: 215 

NOZZLE: 3 7T-4.5AR-RA-ET/RC 

JET NOISE SPECTRA AT THE 2128 FT. SIDELINE, 130° 
re: NOZZLE INLET AXIS 
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TEST CONDITIONS 

NOZZLE:       37T-4.5AR-RA-ET/RC 

FACILITY:     WALL  ISOLATION FACILITY 

DATE-- January  21,   1973 

PAMB=    30.06   in Hg    TAMB=    410F i*.H.=    8 5% 

NpR=       3.0 TT= 1150oF    VJ( IDEAL) =   2300  FPS 

RUN NO. 

168 
169 
170 

171 
172 
173 

174 
175 
176 

177 
178 
179 

180 
181 
182 

183 
184 
185 

186 
187 
188 

189 

SCAL E MODEL As = 13.6  in.^ 

AXIAL 
LOCATION IRIS DIA. REMARKS 

0.0   x/D 
0.25 
0.50 

11.0  in. 
11.0 
11.5 

0.75 
1.00 
1.25 

11.5 
12.0 
12.0 

1.50 
1.75 
2.00 

12.0 
12.5 
12.5 

2.25 
2.50 
2.75 

13.0 
13.0 
13.5 

3.0 
3.5 
4.0 

13.5 
14.0 
14.5 

5.0 
6.0 
8.0 

15.5 
16.5 
18.0 

10.0 
12.0 
14.0 

20.0 
22.0 
24.0 

16.0 25.5 

REF. 

MICROPHONE LAYOUT--    2S FOOT VERTICAL POLAR ARC 
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FREE   FIELD   VALUES 

PLOT RUN 
STHBOL NUMBER 

h 166 
0 159 
0 170 
V 171 
D 172 
9 173 
0 174 
0 186 
Ö 187 
Q 188 

FREOUENCT 

JET 
TEMP 

1150° 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 

PRESSURE   AXIAL 
RATIO      LOCATION, x/D 

3.000  0.0O 
0.25 
0.50 
0.75 
1.00 
1.Z5 
1.50 

10.00 
12.00 
14.00 

rii 
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FREE  FIELD  VALUES 

;. 

PLOT 
SYMBOL 

Ä 
? 
0 
9 
0 
0 
Ö 
Q 

klJLi^ 

9 29 9--     9 f t5 

-- A 

Ö 
Ü 

©#0 0ir^Q t Q V t Ö 

6     ?0 0?0 

0 

Q- 
^ 9     ^ 

9it- 

A 

-0. 

V it 

ü 
--       0 

9B 

9 
::s 

— 0 

0 
A    rf i  i rti li 

4   5 10' 

RUN 
NUMBER 

189 
181 
182 
183 
184 
185 
175 
176 

FREOUEHCY I HZ 1 

JET 
IEMP 

n50oF 
1150 
U50 
1150 
1150 
1150 
1150 
1150 

2 3     4   5      7 

PRESSURE      AXIAL 
RATIO LOCATION, x/D 

3.0 16.00 
3.0 3.50 
3.0 4.00 
3.0 5.00 
3.0 6.00 
3.0 8.00- 
3.0 1.7S 
3.0 2.00 

10: 
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02         2       3    4 5     7 103         2       3     4   5      7      104          2       3    4   5      7       1 

FREOüENCt5HZI                                      PRESSURE   AX,AL 

PLOT             RUN JET                                                              RATK)      LOCATION, x/D 

SYMBOL        NUMBER TEMP 

i 
i 
( 

177 
178 
179 
180 

115 
115 

IIS 
115 

0oF 

0 
0 
0 

3.000 

1 

2.25 
2.50 
2.75 
3.00 

Of: 

I 
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NOZZLE TO WALL SPACING-x/D 
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37T-U. ^AK- RA-KT/RC     MUZZ.LF, 

T T       =       1150° F 

N.P.R. =      3.0 
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CENTER OF NOISE PRODUCING VOLUME —'X/D 
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TEST CONDITIONS 

! i 

U 

NOZZLE'-        31T-2.75AR-RA-ET/RC 

FACILITY'     HNTF 

DATE:   6-18-7 3 TAMB=    58 0F R.H.=   66% 

SCALE MODEL As =   13.6  in.2 

RUN NO. NPR TT VJ (IDEAL) REMARKS REF 

82 2.0 1150oF 1875   fps 
n 2.5 II 2126 
■i 3.0 ii 2303 
ii 3.4 n 2 413 
>» 3,7 n 2483 
" 4.0 ii 2544 

MICROPHONE LAYOUT: 50 FOOT POLAR ARC, MICROPHONES FLUSH WITH 
CONCRETE GROUND SURFACE.  MEASURED ACOUSTIC 
DATA IS +6 dB RELATIVE TO FREE-FIELD VALUES. 

289 
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155 

-p 
(0 
5 

FREE  FIELD  VALUES 

±9* 9 
Q 

9 

9      -- 
VTQ9 1      £   9P'^D 

9 9 x 

105 

"NOZZLE:      31T-2.7 5AR-RA-ET/RC 

i ^   t ,t i       rr !    !   Itl ! ll 

10^ 3    *   5 io- 3     4   5 10' 3    *   5 10- 
FREQUENCT IHZ1 

PLOT RUN PRESSURE JET 
SfHBOL HÜM3ER RAIiO TEMP 

A 82 2.00 ll50oF 

0 82 2.50 1150 

0 82 3.00 1150 

V 82 3.40 1150 

Q 82 3.70 1150 

9 82 4.00 1150 

o 

0 

u 

JET  NOISE  POWER  SPECTRA 

290 
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V ■ 

SPECTRA ARE FREE FIELD + 6dB 

FREQUENCY IHZ1 

PLOT 
SYMBOL 

RUN jn PRESSURE ANGLE OBSERVE« CASPL 
NUMBER TEMP RATIO RE   INLET LOCATION I 03 i 

• 82G 1150° F 2.000 110° 50FP 112.-4 

a 82G 1150 2.500 sorp 115.5 

X 82C 1150 3.000 50rp 118.3 

* 82C USO 3.430 SOFP 119.4 

r 82C 1150 3.?ao sorp 120.8 

• 82C 1150 4.000 
1 

50FP 121.6 

MEASURED NOISE SPECTRA AT 110° re: NOZZLE INLET AXIS 

291 
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TREQUENCY IH21 

PLOT RUN JET PRESSURE ANCLE OBSERVER QASPL 
SYMBOL NUMBER TEMP RATIO RE   INLET LOCATION 103 1 

« 8ZC l!50c F 2.000 130° SOFP 115.7 

S 82G 1150 2.500 50FP 119.5 

X 8?C 1150 3.000 50rp 123.5 
* 82G 1150 3.400 SOFP 126.6 

» 82G 1150 3.700 SOFP 128.1 

• 82C 1150 4.000 • 50FP 130.4 

MEASURED  NOISE   SPECTRA  . AT  130°   re: NOZZLE 

.   ../ 

INLET  AXIS 

292 
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FREE   FIELD  VALUES 

122 

118 

114 

110 

106 

102 

9 
9 

□ 

V v I 

V 
o o 6 

9 

a G 

3 

V o o    i 

j 9 
□ 

V 

i 

7 

O 

O 

A 
A  A 

0 > 3> A 

0 A 

0 
o 

i ^ 

A 

i. 
SO 97 IDS        110       116       123       129 

MICROPHONE  ANCLE  I DEC I 

136 142 149   155 

PL or RUN PRESSURE JET 
STHBOL NUMBER RATIO TEMP 

Ä 82 2.00 11S00F 
0 82 2.50 1150 
0 82 3.00 1150 
V 82 3.40 1150 
0 82 3.70 1150 
9 82 4.00 1150 

NOZZLE:  31T-2.7 5AR-RA-ET/RC 

OASPL BEAM PATTERNS 
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31T-2.75AR-RA-ET/RC 

A8 «? 6,0^ FT2 

oU/^- 1500 2000 

Vj^FPS 

2500 
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PEAK PNL SUPPRESSION VALUES 
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NOZZLE: 31T-2.7 5AR-RA-ET/RC 

ALT = 1000 FT, VEL = 0 FPS, S.L. = 2128 FT, 4 ENGINES 

ANGLE = TEMP =77 DEG   R.H. = 70 PER CENT 

120 

W 

H 

W 
Q 
H 
W 

EH 

CD 
(N 
rH 
(N 

0) 
M 

pa 

CM 
I 

Kj 

110 

100 

90 

80 

70 

, , M"'' , -^ ?~- - tfN 

^c^^j-^S^, 

T^           ^'  ^f 
"^F^^      jEr--1^-            ^v-^L 

—i C—                                    ^N i         ' ^<. J -if-^^                  ^sr   ^r 
^ 

__           \ 
^ 

. 
90 110 130 150 

DIRECTIVITY  ANGLE-DEGREES 

a 

■ 

TT   =   1150oF A8   =   6.05   FT^ RUN:  82 

PR =   A2.0,    X2.5,    D3.0,   03.4,  03.7 

PNL  BEAM  PATTERNS 
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ALT = 1000 FT, VEL = 0 FPS, S.L. = 2128 FT, 4 ENGINES 

ANGLE =110 DEG    TEMP = 77 DEG   R.H. = 70 PER CENT 

{ 

0 u 

w 

M 
h-i 
M 
Q 
H 
CO 

CM 

oo 
04 

CM 
\ 

a. 
CM 
O 
o 
o 

I 

> 

Q 

W 

EH 
U 
o 

2        4        6        8 
1/3  OCTAVE   BANDS. 

10  12  M  16  18  20  22 
8AH0 NUMBERS BEGIN AT 50 HZ. 

2 1 

TT = 1150oF      A8 = 6.05 FT2    RUN: 82 

PR = A2.0, X2.5, D3.0, 03.4, 03.7 

NOZZLE: 31T-2.75AR-RA-ET/RC 

; JET NOISE SPECTRA AT THE 2128 FT. SIDELINE, 110° 

re: NOZZLE INLET AXIS 

i   \: 297 
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ALT = 1000 FT, VEL = 0 FPS, S.L. = 2128 FT, 4 ENGINES 

ANGLE = 130 DEG    TEMP = 77 DEG   R.H. = 70 PER CENT 

w 
H 
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w 
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CO 
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a. 
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> 

Q 

W 
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o 

2^68 
1/3  OCTAVE BANDS 

10      12      14      16      16      20      22 
8AN0   NUMBERS BEGIN  AT   50   HZ. 

TT   =   1150oF A8   =   6.05   FT2 RUN: 82 

PR =   A2.0,    X2.5,    D3.0,   03.4,  03.7 

NOZZLE: 31T-2.75AR-RA-ET/RC 

JET  NOISE   SPECTRA AT   THE   2128   FT.   SIDELINE,    13C' 

re:   NOZZLE   INLET  AXIS 

24 

■< 
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NOZZLE'. 

FACILITY: 

DATE:   9-12-73 

TEST CONDITIONS 

31T-2.7 5AR-RA-ET/RC 
with 2.6AR Ejector 
HNTF 

TAMB= 660F R,H.= 72% 

SCALE MODEL As =13.6  in. 

f 

RUN NO. NPR TT VJ (IDEAL) REMARKS REF 

65 2.0 1150oF 1875   fps 
ii 2.5 n 2126 
n 3.0 n 2303 
M 4.0 II 2544 

m 

MICROPHONE LAYOUT: 50 FOOT POLAR ARC, MICROPHONES FLUSH WITH 
CONCRETE GROUND SURFACE.  MEASURED ACOUSTIC 
DATA IS +6 dB RELATIVE TO FREE-FIELD VALUES. 
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FREE   FIELD  VALUES 
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ÄA A 
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'-'- A 
A 

X 

4 

h 

:: A 

xt 
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v 

I 
0 

-I- o 

JT 
3    4   5 [Qi 2       3     4 

FREQUENCT  I HZ 1 

10' 3    4   5 

UEJLi 
7 10= 
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SPECTRA  ARE  FREE   FIELD   +   6dB 
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NUMBER 

65G 
6SG 
65G 

JET 
T£M? 

PRESSURE 
RATIO 

1150oF 2.000 
1150 2.500 
nSQ 3.000 
115C      4.000 

ANGLE 
RE  INLET 

110° 

OBSERVER 
LOCATION 

SOFP 
SOFP 
50FP 
SOFP 

0A5PL 
IDB1 

III.2 
IH.2 
116.5 
123.5 
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SPECTRA ARE FREE FIELD + 6dB 

PLOT 
Smgot 
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RUH 
NUMBER 
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65G 
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1° ?      3    4   5 
fREQUENCY  (HZ1 

JEf 
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PRESSURE 
RATIO 

I1500F2,000 
1150 2.500 
1150 3.000 
1150      4.000 

ANCLE 
RE   iNUf 

130° 
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Ä 
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RUN PRESSURE 
HÜM3ER RATIO 
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31T-2.75AR-RA-ET/RC  WITH   2.6AR EJECTOR 
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NOZZLE:       31T-2.7 5AR--RA-ET/RC 

WITH   2.6AR EJECTOR 
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90 110 130 150 

DIRECTIVITY ANGLE-'DEGREES 

TT   =   1150oF A8   =   6.05   FT2 RUN:65 

PR=A2.0,    X2.5,    03.0,04.0 

PNL  BEAM  PATTERNS 
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ALT = 1000 FT, VEL = 0 FPS, S.L. = 2128 FT, 4 ENGINES 

ANGLE = 110 DEG    TEMP = 77 DEG   R.H. = 70 PER CENT 
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TT   -   11500F A8   =   6.05   FT2 RUN:    65 

PR =   A2.0,    X2.5,    03.0,   O4.0    03.7 
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ALT = 1000 FT, VEL = 0 FPS, S.L. = 2128 FT, 4 ENGINES 

ANGLE = 130 DEG    TEMP = 77 DEG   R.H. = 70 PER CENT 
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TT   =   1150oF A8   =   6.05   FT2 RUN: 65 

PR  =   A2.0,    X2.5,    D3.0,   O4.0 
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NOZZLE: 

FACILITY: 

DATE:  9-21-7 3 

TEST CONDITIONS 

31T-2.7 5AR-RA-ET/RC 
with  3.1AR Ejector 
HNTF 

RUN NO. 

87 
M 

ii 

(i 

ii 

it 

NPR 

2, 
2, 
3, 
3, 
3, 
4 

II 
1150oF 

TAMB 70oF R.H.=   58% 

SCALE MODEL As = I3-6  in- 

VJ (IDEAL) REMARKS 

1875 
2126 
2303 
2413 
2483 
2544 

fps 

REF 

I 

:|- 
MICROPHONE LAYOUT: 50 FOOT POLAR ARC, MICROPHONES FLUSH WITH 

CONCRETE GROUND SURFACE.  MEASURED ACOUSTIC 
DATA IS -»-6 dB RELATIVE TO FREE-FIELD VALUES. 
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FREE  FIELD  VALUES 
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FREOUENCT tHZl 

i nr RUN PRESSURE JET 
MBOL HUMS ER RATIO TEMP 

A 87 2.Q0 1150° 

0 8/ 2.50 1150 

0 87 3.00 1150 

7 87 3.40 1150 

n 87 3.70 1150 

9 87 4.00 1150 

0 
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SPECTRA ARE FREE FIELD + 6dB 

■ 
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115.4 
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SPECTRA  ARE   FREE   FIELD   +   6dB 

I 
^ : 1 

FREQUENCT 

PLOT 
SYMBOL 

X 

* 
Y 

RUN 
HUM8ER 

87C 
87G 
87G 
87C 
87Q 
17 C 

JET 
TEMP 
USQ 
I1SO 
1150 
1150 
1150 
1150 

PBE5SUKE 
RATIO 
2.000 
2.500 
3.000 
3.400 
3.700 
4.000 

ANGLE 
RE INLET 

I30c 

OBSERVER 
LÖCUtOH 

SOFP 
SQFP 
50FP 
SOFP 
50FP 
SOFP 

OASPL 
^(OJi 
IU.3 
us 
121 
124 
128 
128 
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FREE  FIELD  VALUES 

i C, 

: 0 

< 
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155     150 140 130 120 

MICROPHONE  ANCLE  I0EG1 

#. 

PLOT 3:jS PRESSURE JET 
YHBOL Nü.u3[R RATIO ■ lEM^ 

A 8/ 2.00 1150 

0 . 87 2.50 1150 

0 87 3.00 1150 

V 87 3.40 115G 

Q 87 3.70 1150 

9 87 4.00 11SÜ 

© 
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ü 31T-2.75AR-RA-ET/RC  WITH   3.lAR  EJECTOR 
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NOZZLE: 31T-2.7 5AR-RA-ET/RC 
WITH   3.1AR EJECTOR 

I   i 

90 HO 130 150 

DIRECTIVITY ANGLE-DEGREES 

P im 

■ ■ a 
■ I 

TT   =   1150oF A8   =   6.05   FT2 RUN:  87 

PR =   A2.0,    X2.5,    0 3.0,03.4,03.7^4.0 

PNL  BEAM  PATTERNS 
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ALT  =   1000  FT,   VEL  =   0   FPS,   S.L.   =   2128   FT,   4  ENGINES 

ANGLE   =   110  DEG TEMP   =   77   DEG        R.H.   =   70  PER  CENT 
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1/3 OCTAVE BAKQS.     BAND  NUMBERS BEGIN   AT  50 HZ 

n   24 

TT   =   1150oF A8   =   6.05   FT2 RUN: 87 

PR =  A2.0,    X2.5,    03.0,   03.4,   03.7, A4.0 
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ALT  =   1000   FT,   VEL  =   0   FPS,   S.L.   =   2128   FT,   4   ENGINES 

ANGLE   =   130   DEG TEMP   =   77   DEG        R.H.   =   70   PER  CENT 
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t/3  OCTAVE BAHOS.     BAND 

2      14      16 
NUM3EftS BEG 

18     20      22 
IN  AT  50  HZ. 

24 

TT   =   1150oF A8   =   6.05   FT2 RUN: 87 

PR =   A2.0,    X2.5,    D3.0,   03.4,  0 3.7, A 4.0 
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TEST CONDITIONS 

NOZZLE: 

FACILITY: 

DATE". 9-18-7 3 

31T-2.7 5AR-RA-ET/RC 
with 3.7AR Ejector 
HNTF 

TAMB= 66 0F R.H.= 66% 

SCALE MODEL As = 13.6 in. 

ii ( i 

RUN NO. NPR TT VJ (IDEAL) REMARKS 

81 2.0 1150oF 1875  fps 
ii 2.5 it 2126 
n 3.0 II 2303 
II 3.4 II 2413 
n 3.7 n 2483 
II 4.0 " 2544 

REF 

*■■• 

Ifi 

MICROPHONE LAYOUT: 50 FOOT POLAR ARC. MICROPHONES FLUSH WITH 
CONCRETE GROUND SURFACE.   MEASURED ACOUSTIC 
DATA IS +b dB RELATIVE TO FREE-FIELD VALUES. 
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FREE   FIELD  VALUES 
155 n 

-M 

3 

h 9 9 f 9 o t 
--    9SfQQtiE]ri 

-9 0? --V - v u Y- " » v " D 9 29 o E ir 

SO4 2       3    4 
FREQUENCY   I HZ I 

PLOT 
SYMBOL 

A 
0 
0 
V □ 
9 

RUN 
NUMBER 

81 
81 
81 
81 
81 
81 

PRESSURE 
RATIO 

2.00 
2.50 
3.00 
3.40 
3.70 
4.00 

JET 
TEMP 

1150oF 
1150 
1150 
1150 
1150 
1150 

i- 

: 
OH 
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SPECTRA ARE FREE FIELD -f 6dB 

C„ 

.,  I 

t 

FREQUENCY  IHZl 

PLOT RUH JET PRESSURE ANCLE OBSERVER 0ASPL 
srwaOL NUMBER TEMP RATIO RE   INLET LOCATION ( OB 1 

81C 1150° F 2.000 110° 50FP 113.6 
81C 1150 2.500 SQFP 116.4 

81C 1150 3.000 SOFP 118.5 
81C 1150 3.4Q0 50FP 119.5 

8IG 1150 3.700 sorp 120.9 

8IC 1150 4.000 
■ 50FP 121.8 

ttaat&gBi  , -- sc  i 
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SPECTRA  ARE  FREE  FIELD  +   6dB 

FREQUENCY   I HZ 1 

PLOT RUN JET       PRESSURE ANGLE 08SERVER OASPL 
SYMBOL NUM8ER fEM?       RATIO RE   INLET LOCATION 1031 

« 61C 11500F2.00Q 130° 50FP 1M.0 
a S1G 1150      2.500 SQFP 118.7 
X 81G 1150      3.000 SOFP 122.7 
* 8IG 1150      3.400 SOFP 125.5 
T 81G 1150      3.700 50FP 127.4 

8IG 1150     4.000 SOFP      129.2 
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0 
V 
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9 

RUN PRESSURE JET 
UMBER RATIO TEMP 

81 2.00 1150 0F; 

81 2.SO 1150 

81 3.00 1150 
81 3.4Q 1150 

81 3.70 1150 

81 4.00 IISO 
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100 90 
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31T-2.75AR-RA-ET/RC   WITH   3.7AR EJECTOR 
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NOZZLE: 31T-2.7 5AR-RA-ET/RC 
WITH 3.7AR EJECTOR 
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70'   '■   '        1    '    ' 
90 HO 130 150 

DIRECTIVITY ANGLE--DEGREES 

TT   «   1150oF A8   =   6.05   FT2 RUN: 81 

PR  =   A2.0,    X2.5,    G3.0,   03.4,  O3.7A4.0 

PNL BEAM PATTERNS 
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ALT = 1000 FT, VEL = 0 FPS, S.L. = 2128 FT, 4 ENGINES 

ANGLE = 110 DEG    TEMP = 77 DEG   R.H. = 70 PER CENT 

w 
H 

w 
p 
H 
Ui 

EH 
CM 

oo 
CN 
rH 

o 
o 
o 

0) 
u 
m 

i 

p 
2 

ro 

82 
80 
78 
76 
74 
72 
70 
68 
66 
64 
62 

*-*»       L** *•* ...   . „ _^—__.- *- 

2        4        6        8 
1/3   OCTAVE  BANDS 

10  12  14  IE  18  20  22 
BANO NUMBERS BEGIN AT 50 HZ. 

f 
TT   =   1150oF AS   =   6.05   FT2 RUN: 81 

PR=A2.0,    X2.5,    D3.0,   =03.4,  03.7, iL4.0 

■V* 
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ALT   =   1000   FT,   VEL  =   0   FPS,   S.L.   "■-   2128   FT,   4   ENGINES 

ANGLE =130 DEG TEMP = 77 DEG   R.H. = 70 PER CENT 
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2        4 8 8       10       12      U      16       18      20      22 
1/3  OCTAVE  BANDS.     BAND  NUMBERS BEGIN   AT   SO  HZ. 

TT   =   1150oF A8   =   6.05   FT2 RUN: 81 

PR=A2.0,    X2.5,    D3.0,   03.4,03.7, A4.0 

24 

328 

BST^W. ■m. ■ «jBMWM^^Ea^nBüaic-tr^.me 



^Kr-^,,.ii „^p^,^^^ 

1 

V-3 ■:■-■ 

■■■:. ■■'..' 

. i '5 .. 

42T/ANNULUS-3.3AR-CPA-ET/RC   NOZZLE 
(0.38 3"   WIDE   ANNULUS) 
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TEST CONDITIONS 

NOZZLE:        42T/Annulus-3.3AR-CPA-ET/RC 

FACILITY:       HNTF 

DATE:   10-19-73 TAMB=    650F R.H.= 62% 

SCALE MODEL As = 13.6  in 

RUN NO. NPR TT VJ (IDEAL) REMARKS REF 

189 2.0 1150° F 1875   fps Annulus  width = 

2.5 ii 2126 0.383" 

3.0 H 2303 
3.4 II 2413 
3.7 " 2483 
4.0 M 2544 

» 
MICROPHONE LAYOUT: 50 FOOT POLAR ARC, MICROPHONES FLUSH WITH 

CONCRETE GROUND SURFACE.   MEASURED ACOUSTIC 
DATA IS +6 dB RELATIVE TO FREE-FIELD VALUES. 

I 
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FREE FIELD VALUES 

s. 

FREQUENCY tHZl 
PLOT RUN PRESSURE JET 

SYMBOL NUMBER RATIC TEMP 

Ä 183 2.03 1150 
^ in 2.53 1150 
0 189 3.CO 1150 
V 189 ■ 3.<0 1150 
G 189 3.7D 1150 
9 189 4.00 1150 

NOZZLE: 42T/ANNULUS-3.3AR-CPA-ET/RC 

(0.383" WIDE ANNÜLUS) 

'.    i 

9 

JET  NOISE  POWER  SPECTRA 
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SPECTRA ARE FREE FIELD + 6dB 
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w; • < 
i. EH 
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.   ■«■ Q 
>:. 

H 

; B 
: ::   NOZZLE 

SO 

4 2T/ANNULUS-3.3AR-CPA-ET/RC     4: 
(0.38 3"   WIDE  ANNULUS) 

I    IHM 

10' 3    4   5 10J 

PLOT 
SYMBOL 

0 
a 
x 
* 
y 

RUN 
NUMBER 
"1890 

189G 
189G 
189G 
189S 
189G 

FREQUENCY 
PRESSURE 

RATIO 
n50oF 

JET 
TEMP 

3    4   S     7 
IHZ1 

ANSLE 
RE   INLET 

1150 
1150 
1150 
1150 
1150 

0G0 
520 
000 
400 
700 

110' 

4.000 

10" 

C3SERVER 
LOCATION 

50r? 
52rP 
50rp 
50F? 
sorp 
sor? 

3    4   5 105 

CAS». isai 
m.I 
IM.S 
118.2 
119.5 
120.7 
121.2 

HI 
il 

MEASURED NOISE SPECTRA AT 110° re: NOZZLE INLET AXIS 
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102         2 3    4   5 7      ID3         2 
FREOUENCT 

3     4   5     7 
[HZ I 

ID4 2     : 14   5      7       1 

pin T         RUN JET       PRESSURE ANGLE CaSERVE? (    OASRL 
StV3 Gl    NUK3ER TEM?       RATIO RE   INLET LOCATE 1      1031 

e 1895 1150oF 2.000 130° 50F? 115.3 

G 189G 1150      2.500 50r3 120.5 

X 189G 1150     3.000 50r? 124.4 

• 189G 1150      3.400 50FP 125.4 

V 1S9Q 1150      3.700 50FP 127.9 

• >          18 9G I! 50     4.0 CO 5or? 129.8 

io- 

4 ••,, 
j 

MEASURED NOISE SPECTRA AT 130° re: NOZZLE INLET AXIS 
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FREE FIELD VALUES 
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MICROPHONE  ANCLE  IflECl 

136 142 149        155 

PLOT RUN PRESSURE JET 
SYMBOL        NUMBER RATIO T£M? 

A 189 2.00 1I500F 
0 189 2.50 1150 
0 m 3.00 1150 
V 189 3.40 1150 

189 3.70 1150 
189 4.00 1150 

NOZZLE: 42T/ANNULUS-3.3AR-CPA-ET/ 
(0.383" WIDE   ANNULUS) 

OASPL   BEAM PATTERNS 
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PEAK PNL SUPPRESSION VALUES 
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NOZZLE:  4 2T/ANNULUS-3.3AR-CPA-ET/RC 
(0.383" WIDE ANNULUS) 

ALT = 1000 FT, VEL = 0 FPS, S.L. = 2128 FT, 4 ENGINES 

ANGLE = TEMP = 77 DEG   R.H. = 70 PER CENT 
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SO 110 130 150 

DIRECTIVITY  ANGLE-DEGREES 

TT   =   11500F A8   =   6.05   FT2 RUN:     18 9 

PR  -   A2.0,    X2.5,    D3.0,   03.4,   03.7,A4.0 

PNL   BEAM  PATTERNS 
3 
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ALT = 1000 FT, VEL = 0 FPS, S.L. = 2128 FT, 4 ENGINES 

ANGLE = 110 DEG    TEMP = 77 DEG   R.H. = 70 PER CENT 
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2        4        6       8       10      12      14      18      18     20     22 
1/3  OCTAVE BHH3S.     3*S3  NUV3ERS BEGIN  AT  50 HZ. 

TT   =   1150oF A8   =   6.05   FT2 RUNJ    189 

PR=   A 2.0,    X2.5,    03.0,   03.4,   03.7,   A4.0 

NOZZLE:     42T/ANNULUS-3.3AR-CPA-ET/RC 
(0.383"   WIDE   ANNULUS) 

JET  NOISE   SPECTRA AT  THE   2128   FT.   SIDELINE,   110° 

re:   NOZZLE   INLET AXIS 
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ft 

ALT  =   1000   FT,   VEL  =   0   FPS,   S.L.   =   2128   FT,   4   ENGINES 

ANGLE   =  130   DEG TEMP   =   77   DEG        R.H.   =   70   PER  CENT 
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1/3 OCTAVE  BAHDS.     BAND NUM3CRS 8EGIN  *T  50  HZ. 

TT   =   .ll50oF A8   =   6.05   FT2 RUN: 189 

PR =   A2.0,    X2.5,    D3.0,   03.4,   03.7, A 4. 0 

NOZZLE:   42T/ANNULUS-3.3AR-CPA-ET/RC 
(0.383"   WIDE  ANNULUS) 

JET  NOISE   SPECTRA  AT  THE   2128   FT.   SIDELINE,    130' 

re:   NOZZLE   INLET AXIS 
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TEST CONDITIONS 

;. 

NOZZLE' 

FACILITY: 

DATE: 

42T/ANNÜLUS-3.3AR-ET/RC 
(0.383"   WIDE   ANNULUS   AND  CENTER  BODY) 

WALL   ISOLATION  FACILITY 

December  21,   1973 

PAMB=    29.62   in  Hg     TAMB=    450F R.H. =     86% 

NPR=       3.0 TT= 1150OF     VJ(IDEAL)=   2300  FPS 

SCALE MODEL As = 13.6 in. 

t '„3 

: 

I 

AXIAL 
RUN NO. LOCATION IRIS DIA. REMARKS REF. 

251 0.0   x/D 9.4  in. 

254 0.25 9.6 

257 0.50 9.8 

260 0.75 10.0 

263 1.00 10.4 

266 1.25 10.6 

269 1.50 10.8 

272 1.75 11.2 

275 2.0 11.6 

278 2.5 12.0 

281 3.0 12.4 

284 3.5 13.2 

287 4.0 13.6 

290 5.0 14.4 

293 6.0 15.6 

296 7.0 16.4 

299 8.0 17.8 

302 10.0 19.8 

305 12.0 22.0 

308 14.0 24.0 

MICROPHONE LAYOUT*.    2 5 FOOT VERTICAL POLAR ARC 

341 
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FREE   FIELD  VALUES 

„   ■ 
r 

PLOT RUN PRESSURE JEI 
SYMBOL NUÜBER RAIIO 1EHP 

A 25! 3.00 1150 
0 254 3.00 1150 
0 257 3.00 1150 
V 250 3.00 1150 
□ 263 3.00 1150 
9 265 3.00 1150 
0 269 3.00 1150 
G in 3.CO 1150 
Ö 2/5 3.00 1150 
Q 278 3.00 1150 

AXIAL 
LOCATION, x/D 

0 
.25 
.50 
.75 
1.0 
1.2 
1.5 
1.7 
2.0 
2.5 
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FREE   FIELD  VALUES 
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FREOUEfJCY   (H21 

PLOT RU'i PRESSURE JE1 AXIAL 

SYMBOL KU;;üER RAHO UHP LOCATION, x/D 

A 281 3.00 1150oF 3.0 

0 ?C4 3.00 »ISO 3.5 

0 .H/ 3.00 1150 4.0 
V 2i3 3.00 1150 5.0 

11 293 3.00 1150 6.0 
296 3.00 US'1 7.0 

0 299 3.00 »   ' 8.0 

0 302 3.00 11 J0 10.0 

ß 305 3.00 1150 12.0 

Q 308 3.00 1150 \A 

I 
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NOZZLE   TO  WALL   SPACING-x/D 
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142T/ANNULUS -  3.3AR -El/Re NOZZLE 
(0,333" WIDE ANNULU5) 
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PREMERGING REGION TOTAL PRESSURE PROFILE   (x/D.^i.ZS) 

teT/ANNULUS - 3.3ARVCPAVET/RC.NOZZLE.L 
,    (0.383" WIDE ANNULUS) 

ll.r.H. '    «     i3.0 

1000u-F- 
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i PEAKS ARE UNSYMMETRICAL. 
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OF CENTER BODY. I i 

(ANNULUS IS UNEVEN ... 

MEASURED RADIALLY) 
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TEST CONDITIONS 

NOZZLE'-        42T/Annulus-3. OAR-CPA-ET/RC 

FACILITY:       HNTF 

DATE:   10-17-73 TAIVIB=    70OF R.H.=    52° 

SCALE MODEL As =   15.0 in.2 

RUN NO. 

177 

NPR TT VJ (IDEAL) REMARKS REF 

2.0 1150oF 1875   fps Annulus width = 

2.5 H 2126 0.533" 

3.0 II 2303 
3.4 " 2413 
3.7 " 2483 
4.0 II 2544 

18 

MICROPHONE LAYOUT:      50 FOOT POLAR ARC, MICROPHONES FLUSH WITH 
CONCRETE GROUND SURFACE.  MEASURED ACOUSTIC 
DATA IS +6 dB RELATIVE TO FREE-FIELD VALUES. 
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NOZZLE:      42T/ANNULUS-3.0AR-CPA-ET/RC 
(0.533"   WIDE  ANNULUS) 

" 
I i i 

i' 

10" 3    4   5 I0J        2       3    4 
mOUENCY   I HZ] 

5     7      10' 

PLOT «UN WSSü« JET 
SYH30L NUM3ER RATIO TEMP 

A 177 2.CQ 1150oF 
0 17? 2.50 1150 
0 177 3.00 1150 
V 177 3.43 1150 
a 177 3.70 1150 
9 17? 4.00 1150 

$ E X 9 

tA    X0 

::   A :: 

A 

I   ! 

3    4   5 10- 

JET   NOISE   POWER  SPECTRA 
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SPECTRA ARE FREE FIELD + 6dB 

3 

W 
z 
o 

60 

—    NOZZLE: 42T/ANNULUS-3.OAR-CPA-ET/RC 
£      (0.533"   WIDE  ANNULUS) 

IMXI      I   ! LMJ I   ! !      I 

10* 2       3    4   5      7      I03 2       3    4   5     7      II 
FREQUENCY  [HZ] 

3     4   5     7      10- 

3 

■   ;■ 

%-• ■ 

; 

PLOT 
SVM30L 

RUH 
NUVaER 

JET 
TEM' 

PRESSURE 
R*T:D 

JLE 
INLET 

OaSESVE* 
LOCATION 

OAS^L 
:33! 

e 
Q 
X 
* 

y 
• 

177C 
177G 
1770 
177C 
177G 
177G 

II50C 

1150 
1150 
1150 
1150 
1150 

F2.C00 
2.5:0 
3.SCO 
3.4G0 
3.720 
4.00C 

n 0° 50FP 
sor? 
SOf? 
sor? 
5Cr» 
50F? 

112.6 
115.7 
118.5 
120.7 
121.9 
123.0 

MEASURED   NOISE   SPECTRA  AT   110° re: NOZZLE   INLET  AXI 
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SPECTRA ARE FREE FIELD + 6dB 
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SO 

:: NOZZLE 4 2T/ANNULUS-3.OAR-CPA-ET/RC 
(0.533"   WIDE  ANNULUS) 

... | 1 
10^ 3    4   5 

PLOT 
SlMlOL 

© ~ 
Q 
X 
* 
Y 

RUN 

'i77t~ 
1775 
177C 
1776 
177G 
177C 

10J   2  3^5 
FREQUENCY lr.ll 

JET  PRESSURE 
T£MP  SAT IQ 

10' 

SE 
:3s 

1I500F2.0CC 
1150 
1150 
1150 
1150 
1150 

2.5Q: 
3.003 
3.<C0 
3.7DC 
4.000 

50? 

5:f 

3    4   S 

AS3: 
loan 
Ts. 7 
22.2 
25.9 
28.5 
33.1 
31.4 

^S 

O 

MEASURED   NOISE   SPECTRA AT   130°   re:   NOZZLE   INLET  AXIS 
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90 97 103        110 116 123        129 136 

MICROPHONE ÄhGL.E IDEGl 
l>LCT RUN PRESSURE JET 

SYH30L HliHBER RATIO TEM? 

A 2.00 n50oF 
^ 2.50 I15C 
0 3.00 1150 
V 3.4Q 1150 
0 3.70 1150 
9 4.00 1150 

NOZZLE: A: 'T/ANNU LUS-3.0AR- CPA-EI 

142 149  155 

(0.533" WIDE ANNÜLUS) 

OASPL BEAM PATTERNS 
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I42T/M W ULUG-3. OAR-CPA-ET/RC 
(0.533" WIDE AMflULUS) 

oSA- 

U50ü F 

1500 2000 

Vl^FPS 

1500U F 

A8=   6.67 FT' 
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PEAK   PNL   SUPPRESSION  VALUES 
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NOZZLE: 4 2T/ANNULUS-3-. OAR-CPA-ET/RC 
(0.533" WIDE ANNULUS) 

120 

w 
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M 
Q 
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EH 

oo 
(N 
iH 
CN 

OJ 

CQ 

CU 
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110 

100 

DIRECTIVITY  ANGLE-DEGREES 

PR =   A 2.0,    X2..5,    D3.0,   03.4,   0 3.7, A4.0 

TT   =   1150oF A8   =   6.67  FT2 RUN:   177 

PNL  BEAM  PATTERNS 

359 

:,*}^M.A,..   .  . i   



rr 

ALT   =   1000  FT,   VEL  =   0   FPS,   S.L.   =   2128   FT,   4   ENGINES 

ANGLE   =  HO   DEG TEMP   =   77   DEG        R.H.   =   70   PER  CENT 
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11   i 

'. 

2       4       6       8 
1/3  OCTAVE  BANDS 

10   12  14  18  1 
BAND NUMBERS BEGIN 

8      20      22 
AT  50 HZ. 

24 

TT   =   1150oF A8   =   6.67   FT'' RUN: 177 

PR =   A2.0,    X2.5,    D3.0,   03.4,  O 3.7,   A4.0 

NOZZLE:  4 2T/ANNULUS-3.0AR-CPA-ET/RC 
(0.533"   WIDE  ANNULUS) 

JET   NOISE   SPECTRA AT   THE   2128   FT.   SIDELINE,   110' 

re:   NOZZLE   INLET  AXIS 
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ALT = 1Q00 FT, VEL = 0 FPS, S.L. = 2128 FT, 4 ENGINES 

ANGLE = 130 DEG    TEMP = 77 DEG   R.H. = 70 PER CENT 
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2        i        6        «       10      12      14      16      18      20      22      24 
1/3 OCTAVE  BANDS.     BAND  NUMBERS BEGIN  AT   50  HZ. 

TT   =   1150oF A8   =   6.67   FT2 RUN: 177 

PR =   A2.0,    X2.5,    D3.0,   03.4,   03,7,  A4.0 

NOZZLE:  42T/ANNULUS-3.0AR-CPA-ET/RC 
(0.533"   WIDE  ANNULÜS) 

JET  NOISE   SPECTRA  AT   THE   2128   FT.   SIDELINE,    130° 

re:   NOZZLE   INLET  AXIS 
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TEST CONDITIONS 

NOZZLE'-   4 2T/Annulus-2. 6AR-CPA-ET/RC 

FACILITY:       HNTF 

DATE:   10-17-73 TAMB=    550F R.H.=    77% 

SCALE MODEL As =   17.2 in.2 

RUN NO. NPR TT VJ (IDEAL) REMARKS REF 

175 2.0 1150oF 1875   fps Annulus width = 

n 2.5 2126 O.S" 
ii 3.0 2303 
ii 3.4 2413 
II 3.7 2483 
II 4.0 2544 

iv. 

' 

MICROPHONE LAYOUT: 50 FOOT POLAR ARC, MICROPHONES FLUSH WITH 
CONCRETE GROUND SURFACE.  MEASURED ACOUSTIC 
DATA IS +6 dB RELATIVE TO FREE-FIELD VALUES. a 
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FREE  FIELD  VALUES 

li: 

-- NOZZLE 

± 

4 2T/ANNULUS-2.6AR-CPA-ET/RC 
I   (0.8 00"   WIDE  ANNULÜS) 

I     I I   I i I i  i n i 

ID* 3/5 10J 3    4   S 3^5 
fREOUENCY IHZ1 

5>LCT »UN PRESSURE JET 
SYMBOL \UM3ER RATIO TEM? 

A 175 2.00 Il50oF 

^ 175 2.50 1150 

O 175 3.00 1150 

V 175 3.40 • 1150 

E 175 3.70 1150 

9 175 4,00 1150 

JET  NOISE   POWER  SPECTRA 
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SPECTRA ARE FREE FIELD + 6dB 

w 
O 

SC 

:: NOZZLE 

+- 

42T/ANNÜLUS-2.6AR-CPA-ET/RC 
(0.800"   WIDE  ANNULÜS) 

I--.-'    ! 

10' 3    A   5 

PLOT 
SYMfOj. 

© 
□ 
X 
♦ 

.10- 
FREOUENCr 

i 
HZ; 

IÖ' 

RUN 

Cm' 
1753 ■ 
1755 
175C 
175G 
1753 

JET 
TEVP     _RA_ 
ri50oF 2 
1150 2 
1150 3 
1150 3 
1150 3 
1150     4 

PRESSTE ANGLE 

COO 

7 CO 
000 

C3SE^VER 

50F? 

5QF? 
5GF:' 

50F? 

3    4   5      7 

DAS'L 
i33j 

TlY  -! 
117.4 
121.0 
123.3 
124.9 
125.8 

I0: 

VV     ■   ■■ 

MEASURED NOISE SPECTRA AT 110° re: NOZZLE INLET AXIS 
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SPECTRA ARE FREE FIELD + 6dB 

i    ■ 
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NOZZLE: 42T/ANNULÜS-2.6AR-CPA-ET/RC      J 
(0.800"   WIDE  ANNULUS) 

3    4   5 

© 

G 

X 

« 
Y 

•o-' is1 
3    ^   S 

FREQUENCY 

RUN 

1753' 
1753 
1753 
1753 
1753 
1753 

JET 
TEVP 
'n50oF2.CG: 
H5C    2„5:: 

^E :■ 
132' 

1150 
1150 
1152 
1150 

rt rt ft 3 
3. ^ J« 
J . ^ WM 

:3SE?.n 
:33: 

s:-3 119.0 
s:»3 124.7 
s:'? 128.5 
s:1"3 130.9 
s:»3 132.2 
s:^ 133.8 

MEASURED NOISE SPECTRA AT 130° re: NOZZLE INLET AXIS 
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FREE   FIELD  VALUES 
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90 97 103 110       116        123       129 

MICROPHONE  ANGLE  (DEGl 

136 142 149   155 

?L0T RUN PRESSURE JET 
SYMBOL NUM3ER RATIO TEMP 

A 175 2.00 1150 
0 175 2.50 1150 
0 175 3.00 1150 
V 175 3.43 1150 
Q 175 3.70 1150 
f 175 4.00 1150 

NOZZLE:  42T/ANNULUS-2.6AR-CPA-ET/RC 
(0.8 00" WIDE ANNÜLUS) 

OASPL BEAM PATTERNS 
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PEAK PNL SUPPRESSION VALUES 
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NOZZLE:  4 2T/ANNULUS-2.6AR-CPA-ET/RC 
(0.800" WIDE ANNULUS) 

120 

90 110 130 150 

DIRECTIVITY ANGLE-DEGREES 

TT = 1150oF      A8 = 7.63 FT2    RUN: 175 

PR=A2.0, X2.5, D3.0, 03.4,03.7# A4.0 

PNL BEAM PATTERNS 
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ALT = 1000 FT, VEL = 0 FPS, S.L. = 2128 FT, 4 ENGINES 

ANGLE = 110 DEG    TEMP = 77 DEG   R.H. = 70 PER CENT 
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1/3  OCTAVE  BANDS.      BAND  SUPERS BEGIN   AT   50  HZ. 

TT   =   1150oF A8   =   7.63   FT2 RUN: 175 

PR =   A2.0,    X2.5,    D3.0,   #3.4,   O 3.7,  A4 . 0 

NOZZLE:   4 2I/ANNULUS-2.6AR-CPA-ET/RC 
(0.800"   WIDE  ANNULUS) 

JET   NOISE   SPECTRA  AT   THE   2128   FT,   SIDELINE,    110° 

re:   NOZZLE   INLET  AXIS 
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ALT  =   1000   FT,   VEL  =   0   FPS,   S.L.   =   2128   FT,   4   ENGINES 

ANGLE  =13 0   DEG TEMP   =77   DEG        R.H.   =   70   PER  CENT 
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0 10      12      H      16      It     20      22 
BAND  NUM3E!»S BtGIX  *T   50  HZ. 

.2 

2       4       6       8 
1/3  OCTAVE  BANDS 

TT   =   1150oF A8   =   7.63   FT2 RUN:    175 

PR  =   A2.0,    X2.5,    D 3.0,   03.4,   03.7,  A 4.0 
N02Z.LE:     4 2T/ANNULUS-2.6AR-CPA-ET/RC 

(0.8GO1    WIDE  ANNULUS) 

JET  NOISE   SPECTRA AT   THE   2128  FT.   SIDELINE,    130 

re:   NOZZLE   INLET  AXIS 

24 
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TEST CONDITIONS 

NOZZLE:       42T/Annulus-2.4AR-CPA-ET/RC 

FACILITY: 

DATE:  10-15-7 3 TAMB=    610F R.H.=    82% 

SCALE MODEL As = 18.9 in.2 

RUN NO. NPR TT VJ (IDEAL) REMARKS REF 

167 2.0 1150oF 1875  fps Annulus  width = 
H 2.5 II 2126 1.067" 
n 3.0 II 2303 
ii 3.4 II 2413 
ii 3.7 n 2483 
II 4,0 H 2544 it f i 

MICROPHONE LAYOUT: 50 FOOT  POLAR ARC, MICROPHONES FLUSH WITH 
CONCRETE GROUND SURFACE.   MEASURED ACOUSTIC 
DATA IS +6 dB RELATIVE TO FREE-FIELD VALUES. 

372 
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FREE  FIELD VALUES 

i I 

1  i 

110 

NOZZLE: 42T/ANNULÜS-2 . 4AR-CPA-ET/RC 
(1.067"   WIDE  ANNULUS) 

J_J. u: i   rr i i m 11 
10' 3    4   S 7      10 

PLOT 
SYMBOL 

Ä 
0 
0 
V 
D 
9 

1 2       3    4 
FREQUENCY  IHZ1 

7      10' 3    4   S J.05 

RUN 
NUMBER 

167 
167 
167 
167 
167 
167 

PRESSURE 
RATIO 

2. 
2. 
3. 
3. 
3 

00 
SO 
00 
40 
70 

4.00 

JET 
TEMP 
1150oF 
1150 
1150 
1150 
1150 
1150 

! 

i 

JET  NOISE   POWER  SPECTRA 

I 
373 
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SPECTRA ARE FREE FIELD + 6dB 

■,i t 

60 

NOZZLE: 42T/ANNULUS-2.4AR-CPA-ET/RC       ^ 
■£■     (1.067"   WIDE  ANNULUS) 

I I lit _± I   T I I IT: J ±J H- I   LJtLU 
to^ 3    4   5     7      I0J 2       3    4   S 

FREQUENCY I HZ 1 
104 

3    4   5 1Q5 

PLOT RUN JET PRESSURE ANCLE OBSERVER OA^L 
STMBOL NUMBER TEMP RATIO RE   INLET LOCATION I OBI 

• 1575 1150° F 2.000 110u 50FP 114.2 
■ 167C 1150 2.500 .   SOfP 118.? 
X 187C USD 3.000 50FP 121.3 
« 167G USO 3.400 SOFP 123.0 
y t87G nso 3.700 SOFfl 124.3 
• 1S7G USO 4.000 ■ SOFP 125.4 

ill 

i : J 

t- 

MEASURED   NOISE   SPECTRA  AT   110°   re:   NOZZLE   INLET  AXIS 

374 
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SPECTRA ARE FREE FIELD + 6dB 

Ü 

f 

a. 

I 

60 

NOZZLE: 4 2T/ANNULUS-2.4AR-CPA-ET/RC     £ 
t:     (1.067"   WIDE  ANNULUS) 

LLLil        J    üLl-UJt i i i+n   + i ±J i m 11 
10^ 3    4   S     7 ioJ 3    4   S 104 

FDtCUENCT IHZ1 

PLOT 
SYMBOL 

• 
■ 

RUN 
gUMjEj 

1675 
J.67C 
tm 
167C 
1176 
167G 

JET 
TEMP 
use 
1150 
1150 
1150 
11S0 
1150 

PRESSURE 
RATIO 

3F 2.000 
2.500 
3.000 
3.400 
3.700 
4.000 

ANCLE 
RE INLET 

130c 

0S5ERVER 
LOCAHQH 

SOFP' 
50FP 
50FP 
SOFP 
SOFP 
50FP 

3    4  S 

QASPL 
1081 

121.S 
127.3 
130.6 
132.6 
134.2 
135.2 

10: 

MEASURED NOISE SPECTRA AT 130° re: NOZZLE INLET AXIS 

37 5 
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FREE  FIELD  VALUES 
130 

126 

o 
CM 

O 
in 

m 

o 
o 
o 

0) 
U 

CQ 

I 
K! 

> o 

122 

118 

114 

110 

110       116       123       129 

MICROPHONE ANGLE IDEC1 

136 142 

PLOT RUN PRESSURE JET 
SYMBOL NUMBER RATIO TEMP 

A 167 2.00 1150oF 
0 167 2.50 1150 e 167 3.00 1150 
V 167 3.40 1150 
Q 167 3.70 I ISO 
9 167 4.00 1150 

• 
9 
a 

9 
ID 

V 
9 

9 

El 

0 O 
v    ii 

Y 
0 

■ 

D 

V 

O 

<s> <i> 

<3> 

9 
^ 7 A 

A 

V Q 1 •) O A A 

R_ V 

| 0 ■ •> 

T A 

o 
<> 

  

4 ^ 

149      151 

42T/ANNULUS-2.4AR-CPA-ET/RC 
(1.067"   WIDE  ANNULUS) 

376 

OASPL  BEAM  PATTERNS 
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US 

J 15 
o 
Co 

u. 
CM 
1-1 

.. 10 
«. 

CO 

z 

I 
z 
e 5 
CO 
Ul 
DC 
Q. 
Q. 

to 

U2T/ANNULUG-a. UAR-CPA-ET/RC 

. a...067"\VIÜE,ArjNULüS)   .   .. 

M500 1500°' F 

As. =.8.U IT2 

OL-V^ 1500 2000 

Vj^FPS 

2500 

PEAK   PNL  SUPPRESSION  VALUES 

378 
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NOZZLE:  42T/ANNÜLUS-2.4AR-CPA-ET/RC 
(1.067"   WIDE  ANNULUS) 

w 
Z 
H 

w 
Q 
H 
CO 

EH 

CO 
CM 
H 
rj 

0) 
M 

PQ 
T! 
!2! 

I 

ft 

90 110 130 ISO 

OIRECTIVITT  ANCLE    DECREES 

TT   =   l'150oF A8   =   8.4   FT2 RUN: 167 

PR=A2.0,    X2.5,    D3.0,   O3.4,O3.7/A4.0 

! 

! 

PNL   BEAM  PATTERNS 

379 
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ALT   =   1000   FT,   VEL  =   0   FPS,   S.L.   =   2128   FT,   4   ENGINES 

ANGLE   =  110   DEG TEMP   =77   DEG        R.H.   =   7 0   PER  CENT 

W 
2 

110 
108 

r-5 106 
W 
Q 104 
H 1Q2 

100 
98 
96 

CO 
(M 94 
rH 92 

90 
\ RR 

CO 
^. 
(M 
o 
O 
o 

u 

<X3 
I 

tA 
W 
> 
w 

Q 

§ 

W 
> 
< 
EH 
U 
O 

n 

96 
84 
82 
80 
78 
76 
74 
72 
70 
68 
66 
64 
62 
60 
58 
58 
54 
52 
50 
48 
46 
44 
42 
40 

2       *       6        8       10      12      14      16     18     20      22 
1/3  OCTAVE  BANDS.     BAND  NUMBERS BEGIN  AT  50  HZ. 

,2 

24 

TT   =   11500F A8   =   8.4   FT" RUN: 167 

PR  =   A2.0,    X2.5,    D 3.0,   03.4,  03.7, A4.0 

NOZZLE:     4 2T/ANNULUS-2.4AR-CPA-ET/RC 
(1.067"   WIDE  ANNULUS 

JET   NOISE   SPECTRA AT  THE   2128   FT.   SIDELINE,   110° 

re:   NOZZLE   INLET  AXIS 

ä 

.        :■ 

-"■■'       • 
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ALT = 1000 FT, VEL = 0 FPS, S.L. = 2128 FT, 4 ENGINES 

ANGLE = 130        TEMP = 77 DEG   R.H. = 70 PER CENT 

w 
2 
H 

w 
Q 
H 

EH 
CM 

oo 
(N 
H 
IN 

3 
ffl 
a. 
CN 
O 
o 
o 

0) 
u 
ffl 

I 
o 
o 

2       4        6        8       10      12      14     16      18     2Q      22      24 
1/3 OCTAVE BANDS.     BAND  NUMBERS BEGIN  AT  50 HZ. 

TT   =   1150oF A8   =   8.4  FT2 RUN: 167 

PR =  A2.0,    X2.5,    O 3.0,  OS.4,  03.7, A 4.0 

NOZZLE:     4 2T/ANNULUS-2.4AR-CPA-ET/RC 
(1.067"   WIDE  ANNULUS) 

JET  NOISE   SPECTRA  AT  THE   2128   FT.   SIDELINE,   130° 

re:   NOZZLE   INLET  AXIS 

381 
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TEST CONDITIONS 

NOZZLE:        42T/Annulus-2. 1AR-CPÄ-ET/RC 

FACILITY:       HNTF 

DATE:   10-16-73 TAMB=    58 0F R.H.=    8 3% 

SCALE MODEL As = 21.3  in. 2 

RUN NO. NPR TT VJ (IDEAL) REMARKS          REF 

171 2.0 1150oF 1875   fps No  Plug, 
ii 2.5 n 2126 3.91"   Dia.   center hole 
ii 3.0 n 2303 
ii 3.4 n 2413 
ii 3.7 II 2483 
n 4.0 n 2544 

, 

i 

o 

MICROPHONE LAYOUT: 50 FOOT POLAR ARC, MICROPHONES FLUSH WITH 
CONCRETE GROUND SURFACE.  MEASURED ACOUSTIC 
DATA IS +6 dB RELATIVE TO FREE-FIELD VALUES. 

382 

^ga^uM..M^a^-.i.«,iB..i^..^v.......Jvv     ,    .---i^;'^.-'. ■ mm, „■m.^m,m«».mm,  ^ 



-•—       m- JW*^^- 

*!■ ■    ■    ,.   ■ .,.. ,...,■■,.■. 

FREE   FIELD  VALUES 

,;. ', * 

r 

i ?■ i. 

FREQUENCY IHZ1 

lOT RUN            PRESSURE JET 
HBOL NUMBER          RATIO TEMP 

A 17!                 2.00 1I500F 

0 171                 2.50 1150 
0 171                 3.00 1150 
V 171                 3.40 1150 

n 171                  3.70 1150 
9 171                  4.00 1150 

-': 
JET   NOISE   POWER   SPECTRA 

\iQ 
383 

^igt^h.^^>^>.n,.^..:^^-. ■  ■ -   ■■■..., ..^.tw^-^.ir^..,-. .        .        ...- .■,.■   .—.—i  



^SKP'J'W'! 

SPECTRA ARE FREE FIELD + 6dB 

W 

O 

60 

NOZZLE: 4 2T/ANNULUS-2.1AR-CPA-ET/RC : 
(NO  PLUG,,   3.91"   DIA  CENTER  HOLE): 

T\   i ^ i 111^ I   LJJLLI±U ± 
10^ 3    4   5 ioJ 3    4   5 10' 3    4   5 

FREQUENCT  I HZ 1 

PLOT RUN JET PRESSURE ANCLE OBSERVER OASPL 
SYMBOL NUMBER TEMP RATIO RE   INLET LOCATION [0B1 

171G 1150° F 2.000 110° 50FP 116.6 
17IG 1150 2.500 50FP 121.0 
17IC 11SG 3.000 SOFP 126.6 
1716 1150 3.400 S0FP 127.7 
171G 1150 3.700 50FP 129.4 
17!G 1150 4.000 ' 50FP 130.4 

MEASURED   NOISE   SPECTRA  AT   110° re: NOZZLE   INLET AXIS 

,1 
■i 

i ff i i m ill 
I05 
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SPECTRA  ARE   FREE   FIELD   +   6dB 

M 

O 

60 

NOZZLE:       42T/ANNULUS-2.1AR-CPA-ET/RC :: 
±1 t-       (NO  PLUG,   3.91"   DIA  CENTER  HOLE):! X 

I     I   f I I 1 1- LLÜU t- ü± 
io4 

3    4   S 

PLOT 
SYMBOL 

a 
x 
« 

103        2       3    4  5 
FUEQUEHCT IHZI 

104 3     4   5 

RUN 
NUMBER 
wie 
171G 
UIC 
wie 
171C 
17IG 

JET 
IEMP 

PRESSURE 
RATIO 

ANCLE 
RE   INLET 

I150oFZ.000 130 
1150 
1150 
1150 
1150 
1150 

2.500 
1.000 
3.400 
3.700 
4.000 

OBSERVER 
LOCATION 

50FP 
sorp 
50FP 
S0FP 
SOFP 
50FP 

OASPL 
[DB1 

123.8 
129.3 
133.4 
135.6 
137.6 
138.3 

ID5 

MEASURED   NOISE   SPECTRA  AT   130°   re:   NOZZLE   INLET   AXIS 

385 
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FREE   FIELD   VALUES 

I 

134 

130 

o 

O 
in   126 

PQ 
4. 

CN 
O 
O 
O 122 

n       X 

I 
118 

> 0  1H 

no 

9 Q 
H B 

9 
V V 8 

9 
D 

o 
o 

O 

<? 0 
0 

o 
o o 

0 

□ 

Y 

ID 
r    1 7 

o 

A A 

A 

0 0 

> 

A 

  

A 

0 
0 

^ 

90 97 103        110 116 123       129 136 

MICROPHONE ANCLE IDEG1 

PLOT RUN PRESSURE JET 
SYMBOL NUMBER RATIO TEMP 

A 2.00 1150oF 
0 2.50 1150 
0 3.00 1150 
V 3.40 1150 
D 3.70 1150 
9 4.00 1150 

NOZZLE:      4 2 T/ANNULU S-2.1AR-CPA-ET/ 

142 149       155 

(NO   PLUG,    3.91"   DIA   CENTER  HOLE) 

OASPL   BEAM  PATTERNS 

386 
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LÜ 

LÜ 
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u. 
CvJ 

15 

10 

oo 
■o 

2   5 
tu 
a: 
EL 
a. 

z 
OL 

U2T/ANIJULUG-2.1/VR-CPA-ET./RC 
(NO PLUG, 3.91" DIA CENTER HOLE) 

Xtftf 

At* 9.5 FT' 

oS^- 
1500 2000 

Vj<vFPS 

2500 

| 

y 

c\ 

PEAK  PNL   SUPPRESSION  VALUES 
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NOZZLE:    4 2T/ANNULUS-2.1AR-CPA-ET/RC 
(NO   PLUG,    3.910"   CENTER  HOLE) 

I ; 

.  ;: 

M 

H 

a 
Q 
H 

En 

00 
fN 
H 
CN 

CU 
M 

m 

ft 
I 

ft 

90     100    110    120    130    HO    150 

omcnviTy ANOLE   DECREES 

TT   =   1150oF A8   =   9.5   FT2 RUN:  171 

PR=A2.0,    X2.5,    03.0,03.4,03.7, A4.0 

IS 

PNL   BEAM  PATTERNS 

389 
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ALT   =   1000   FT,   VEL   =   0   FPS,    S.L.   =   2128   FT,    4   ENGINES 

ANGLE   =  110   DEG TEMP   =   77   DEG        R.H.   =   70   PER  CENT 

W 

H 
hi 
W 
Q 
H 
w 

fa 
CO 
CM 

H 
O) 
\ 

a. 
(N 
O 
O 
o 

a) 
u 
m 
^0 

! 
(^ 
w 
> 

Q 

m 

w 
> 
EH 
O 
O 

n 

l 

2        4        6       8       10      12      14      16      18     20     22 
1/3 OCTA'iE  8*N0S.     3*^0  NUM3ERS SEGIN  AT  50  HZ. 

TT   ~   1150oF A8   -   9.5   FT2 RUN:    171 

PR=A2.0,    X2.5,    D3.0,   03.4,03.7, A4.0 

NOZZLE:  4 2T/ANNULUS-2.1AR-CPA-ET/RC 
(NO   PLUG,    3.91"   DIA   CENTER  HOLE) 

24 

-t^ 

JET NOISE SPECTRA AT THE 2128 FT. SIDELINE, HO1 

re: NOZZLE INLET AXIS 
■ i i 

390 
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1 

ALT - 1000 FT, VEL = 0 FPS, S.L. = 2128 FT, 4 ENGINES 

ANGLE = 130 DEG    TEMP = 77 DEG   R.H. = 70 PER CENT 

C 

■ 

I j 

w 
'Z. 
H 

W 
Q 
H 

h, 

oo 
CNI 

H 
CN 

\. 

^ 

o 
o 
o 

0) 
M 

CQ 
T3 

I 

W 
> 
a 
Q 
z 
<: 
m 
w 
> 

U 
O 

H 1/3  OCTAVE  BANDS.     8*N0  NUMBERS BEGIN  AT  50  HZ. 

j 

TT = 1150oF      A8 = 9.5 FT2     RUN:171 

PR = A 2.0, X2.5, D3.0, 03.4, 03.7, A4.0 

NOZZLE: 4 2T/ANNULUS-2.1AR-CPA-ET/RC 
(NO PLUG, 3.91" DIA CENTERHOLE) 

JET NOISE SPECTRA AT THE 2128 FT. SIDELINE, 130° 

re: NOZZLE INLET AXIS 

391 
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NOZZLE'- 

TEST CONDITIONS 

61T-3.1AR-CPA-RT/NC 

FACILITY:       HNTF 

DATE:   11-26-7 3 TAMB= 410F R.H.=   91% 

SCALE MODEL As =28.9 in. 

RUN NO. NPR 

2.0 

TT 

1500oF 

VJ (IDEAL) 

2072   fps 

REMARKS 

07 
11-26-73 

n 2.5 ii 2351 
n 3.0 II 2548 
ii 3.5 ii 2697 

ti 

ii 3.8 ■1 2771 
ii 

REF 

C 

! 

MICROPHONE LAYOUT: 50 FOOT POLAR ARC, MICROPHONES FLUSH WITH 
CONCRETE GROUND SURFACE.   MEASURED ACOUSTIC 
DATA IS +6 dB RELATIVE TO FREE-FIELD VALUES. 
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FREE FIELD LEVELS 
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IQ51 I  I i 

T 

JL UIL 
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fREQ'j [SCr IHZ1 

PLOT RUS PRESS'J^t J£T 
SYMBOL NUMBER RATIO TEN.? 

A 07 2.00 15CG0F 
0 07 2.50 I5C0 
0 07 3.00 15G0 
V 07 3.50 1520 
0 07 3.80 !5C0 

61T-3.1AR-CPA-RT/NC   NOZZLE 
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6dB 
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FREÖUEKCY   lHZ ! 

PLCT 
SYMBOL 

o 
a 
x 
* 
Y 

RU'J 

07 C 
D7G 
07G 
07G 
07C 

JFT 
UM? 

PRESSURE 
RATIO 

l500oF 2.000 
1500 2.500 
1500 3.000 
1500 3.500 
1500      3.800 

AfiGLE 
RE   INLET 

HO 
110 
110 
no 
no 

OBSERVER 
LOCATION 

SOff4 

SDFP 
sorp 
sorp 
SOFP 

OASPL 
IDB1 

118.0 
121.C 
123.0 
124.5 
125.6 

I i 

61T-3.1AR-CPA-RT/NC  NOZZLE 
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SPECTRA   FREE   FIELD   +   6dB 

•  \ 
m 

FRECUENCY 1HZ1 

PLOT RUfJ JET       PRESSURE M.CLE OBSERVER CA5PL 
SYK30L NUMDER IEMP       RATIO RE   INLET LOCATION IDBI 

© 07G l500oF 2.000 13C 50fP 118.7 

G 07G 1500      2.500 130 SCFP 122.1 
X 07G 1500      3.003 130 50FP 125.1 
* 070 15C0      3.500 130 50rp 127.7 
Y 07G 1500      3.830 130 50f? 129.5 *» 

6IT-3.1AR-CPA-RT/NC  NOZZLE 
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MICROPHONE  ANCLE  I DEC! 

PLOT RUN PRESSURE JET 
SYMBOL NUMBER RATIO TEMP 

A 0/ 2.00 l500oF 

0 07 2.50 1500 

0 07 3.00 1500 
V 07 3.50 1500 

Q 07 3.80 1500 

61T-3.1AR-CPA-RT/NC   NOZZLE 
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TEST CONDITIONS 

i i 

NOZZLE: 61T- (CANTED) -3.1AR-CPA-RT/NC 

FACILITY:        HNTF 

DATE:   12-3-73 TAMB=    50OF R.H.=    67% 

SCALE MODEL As = 28.9  in.2 

RUN NO. NPR TT 

1500c F 

VJ (ID 

2072 

EAL) 

fps 

REIt 

12- 

AARKS 

18 2.0 -3-73 
ii 2.5 II 2351 II 

n 3.0 II 2548 n 

n 3.5 II 2697 n 

II 3.8 II 2771 II 

REF 

MICROPHONE LAYOUT: 
(HNTF) 

50 FOOT POLAR ARC, MICROPHONES FLUSH WITH 
CONCRETE GROUND SURFACE.   MEASURED ACOUSTIC 
DATA IS -»-b dB RELATIVE TO FREE-FIELD VALUES. H; 

402 
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I;   . 

KV 

c 

FREE  FIELD  VALUES 

FREQUENCY IHZ1 

PLOT RU\ PRESSURE JET 
SYMBOL KÜM3ER RATIO TEMP 

A 18 2.00 l500oF 
0 18 2.50 1500 

0 18 3.00 1500 

V 18 3.50 1500 

Q 18 3.80 1500 

61T-(CANTED)-3.1AR-CPA-RT/NC   NOZZLE 
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SPECTRA  ARE  FREE  FIELD  +   6dB 

FREQUENCY IH21 

PLOT RUN JET       PRESSURE ANGLE OBSERVER OASPL 
SYMBOL NUMBER TEMP      RUIO RE   IKLET LOCATION I 00 1 

0 18G 1500oF 2.000 110 50FP 118.2 
Q 100 1500      2.500 110 SOEP 120.6 
X 19G 1500      3.000 no 50FP 122.4 
* 18b 1500      3.500 no 50FP 124.1 
Y 180 1500      3.000 110 SOEP 125.0 

61T-(CANTED)-3,1AR-CPA-RT/NC  NOZZLE 
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i;M;f: -"Mf-^w^ 

SPECTRA ARE FREE FIELD + 6dB 

-- 
it* 

». 

I 

I 

FREQUEKCY IHZ1 

PLOT RUN JET       PRESSURE ANGLE CO SERVER OASH 
SYMBOL NUM3ER TEMP      RAUO RE   1KLET LÜ :MIOU I OBI 

0 18G 15Q0oF?.C00 130 SOFP 118.8 

Ct 18G 1500      2.500 130 50FP 122.2 

X 18G 1500      3.000 130 sorp 125.0 

* 18G 1500      3.600 130 5CFP 120.0 

Y 18G 1500      3.800 130 50rp 130,3 
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MICROPHQHE  ANGLE  [OECI 

135 142 

PLOT RUN PRESSURE JET 
SYMBOL KUMBER RATIO TEMP 

A 18 2.00 1500oF 
0 18 2.50 1500 
0 18 3.00 1500 
V 18 3.50 1500 
Q 18 3.80 1500 

61T-(CANTED)-3.1AR-CPA-RT/NC  NUZZLE 
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TEST CONDITIONS 

NOZZLE: 8 5T-3.1AR-CPA-RT/NC 

FACILITY:       HNTF 

DATE:   12-4-73 TAMB= R.H. 

SCALE MODEL As = 

RUN NO. NPR TT VJ (IDEAL) REMARKS 

21 2.0 1500° F 2072   fps 12-4-73 
n 2.5 n 2351 
ii 3.0 n 2548 
II 3.5 n 2697 n 

n 3.8 n 2771 n 

REF 

MICROPHONE LAYOUT: 50 FOOT POLAR ARC, MICROPHONES FLUSH WITH 
CONCRETE GROUND SURFACE.  MEASURED ACOUSTIC 
DATA IS +6 dB RELATIVE TO FREE-FIELD VALUES. 

411 
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^1. 

i ■■™^I«^w«lls, 

FREE   FIELD   VALUES 

FREQUENCY   1 HZ 1 

PLOI RUN PRESSURE JET 
SYMBOL NUMBER RATIO TEMP 

Ä 21 2.00 1500oF 

0 21 2.50 1500 

0 21 3.00 1500 

V 21 3.50 1500 

E 21 3.80 1500 

8 5T-3.1AR-CPA-RT/NC   NOZZLE o 
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SPECTRA ARE   FREE   FIELD   +   6dB 

-   t 

I® 

FREQUENCY  I HZ 1 

PLOT 
SYKBOL 

o 
B 
X 

* 
Y 

RUN 

215 
21G 
ZIG 
21G 
21G 

JET 
TEMP 

PRESSURE 
RATIO 

15000F 2.000 
15C0 2.500 
1500 3.00C 
1SC0 3.500 
1500      3.800 

ANCLE 
RE   INLET 

110 
110 
no 
no 
110 

08SERVER 
LOCATION 

50FP 
SOFP 
5orp 
50FP 
50FP 

OASPL 
JÜBJ 
\\t.7~ 
119.7 
121.7 
123.5 
124.6 

8 5T-3.1AR-CPA-RT/NC   NOZZLE 
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I26.6X 

130.5 
132.< 

8 5T-3.1AR-CPA-RT/NC  NOZZLE 
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MICROPHONE   ANGLE IDEG ! 

136 U2 

PLOT RUN PRESSURE JET 
SYMBOL NUMBER RATIO TEMP 

Ä 2.00 15Q0oF 
0 2.50 1500 

0 3.00 1500 

V 3.50 15C0 

B 3.80 1500 

85T-3.1AR-CPA-RT/NC  NOZZLE 
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