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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 111
of Department of Transportation Contract DOT-FA-72WA-2893, dated 1 I'cbruary 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:
H
' Report No.
Volume | —  Program Summary FAA-SS-73-11-1
Volume 1l —  Noise Technology FAA-SS-73-11-2
Volume 111 —  Noise Technology—Buckup Data Report FAA-SS-73-11-3
¥ Volume 1V —  Performance Technology Summary FAA-SS-73-11-4
Volume V —  Performance Technology—The Effect of FAA-S$S-73-11-5
Initial Jet Conditions on a 2-D Constant
Area Ejector
Volume V1 —  Performance Technology—Thrust and Flow FAA-SS-73-11-6
) Characteristics of a Reference Multitube
Nozzle With Ejector
Volume VII  —  Performance Technology—A Guide to Multitube FAA-SS-73-11-7

Suppressor Nozzle Static Performance: Trends
and Trades

) Volume VIII —  Performance Technology—Multitube Suppressor/ FAA-SS-73-11-8
Ejector Interaction Effects on Static
Performance (Ambient and 1150° F Jet

Temperature)
Volume 1X —  Performance Technology —Analysis of the Low- FAA-SS-73-11-9
] Speed Performance of Multitube Suppressor/
Ejector Nozzles (0-167 kn)
Volume X —  Advanced Suppressor Concepts and Full-Scale FAA-SS-73-11-10
i Tests

o el

SR A A I S W s ] i
L 4 -y Y
PRECEDING ,PAGE BLANK-NOT FILMED
 dmeempmeve sy, e, v hERT R 2 %E\?Zﬁ;

iii




CONTENTS

1.0 INTRODUCTION 1

2.0 TEST DATA




SYMBOLS AND ABBREVIATIONS |

Ag Nozzle exit area i
Dp Equivalent flow area conical nozzle diameter
Hz Hertz (frequency)

HNTF Hot Nozzle Test Facility

NPR Nozzle pressure ratio

OASPL Overall sound pressure level

P Ambient pressure

amb
PNL Pereeived noise level

PNdB Perceived noise in units of decibels
PWL Sound power level

R.H. Relative humidity

SPL Sound pressure level

Lamb Ambicnt temperature

Tt Total temperature
V; Jet velocity

u Bar micro-Bar (pressurc)

X distance

&

b

%@




1.0 INTRODUCTION

The model scale jet noise technology results were analyzed and discussed in Volume IT 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 11. 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, 1 10°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 lor the following model scale nozzle contigurations appears in this data report.

Nozzle

4.16” RC

6 RC

37T-3.3AR-CPA-RT/RC

7T-3.3AR-CPA-ET/RC

19T-3.3AR-CPA-ET/RC

37T-3.3AR-CPA-ET/RC

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

61T-3.3AR-CPA-ET/RC

37T-2.75AR-CPA-ET/RC

37T-4.5AR-CPA-ET/RC

37T-6.0AR-CPA-ET/RC

37T-3.3AR-RA-RT/NC

Deseription

4.16 Inch Diameter, Round Convergent Nozzle
6 Inch Diameter, Round Convergent Nozzle

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,
Eltiptieal Tubes with Round Convergent Ends

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

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

37 Tubes, 2.75 Area Ratio, Close-Packed Array,

Elliptical Tubes with Round Convergent Ends

37 Tubes, 4.5 Area Ratio, Close-Packed Array,
Elliptical Tubes with Round Convergent Ends

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

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

Page

6

27

34

58

83

108

143

168

194

218

243




Nozzle

37T-4.5AR-RA-ET/RC

31T-2.75AR-RA-ET/RC

31T-2.75AR-RA-ET/RC
w/2.6AR-EJECTOR

3IT-2.75AR-RA-ET/RC
w/3.1AR-EJECTOR

3IT-2.75AR-RA-ET/RC
w/3.7AR-EJECTOR

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

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

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

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

Description

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

31 Tubes. 2.75 Arca Ratio, Radial Arrange-
ment, EHiptical Tubes with Round Convergent
Ends

31 Tubes, 2.75 Arca Ratio, Radial Arrange-
ment, Ellipticat Tubes with Round Convergent
Ends with 2.6 Area Ratio Ejector, L/D = 2
Long

31 Tubes, 2.75 Arca Ratic, Radial Arrange-
ment, Elliptical Tubes with Round Convergend
Ends with 3.1 Arca Ratio Ejector, L/DE =2
Long

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

42 Tubes with Annulus and Plug, 3.3 Arca

Ratio. Close-Packed Array, Elliptical Tubes
with Round Convergent Ends, 0.383" Wide
Annulus

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

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

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




Nozzle Description Page

61T-3.1AR-CPA-RT/NC 61 Tubes, 3.1 Arca Ratio, Close-Packed Array,
Round Tubes with Non-Convergent Ends 392

61T(Canted)-3.1AR- 61 Tubes with the Outer Row of 24 Tubes
CPA-RT/NC Canted Outwards, 3.1 Area Ratio, Close-
Packed Array, Round Tubes with Non-
Convergent Ends 401

85T-3.1 AR-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 i
hence do not appear in this report. i

Page Order Description

1 Test Hardware Photograph

Test Hardware Schematic s

(9]

3 Table of Test Conditions

4 1/3 Octave Band PWL Spectrum
5 1/3 Octave Band SPL Spectrum at 110° from Nozzle Inlet Axis
6 1/3 Octave Band SPL Spectrum at 130° from Nozzle Inlet Axis

7 Overall SPL Beam Patterns

8 2128 Ft. Sideline PNL versus ldeal Jet Velocity 5

9 2128 Ft. Sideline PNL Suppression versus Ideal Jet velocity
10 2128 Ft. Sideline PNL Beam Patterns

11 2128 Ft. Sideline, 1/3 Octave Band SPL Spectrum at 1 10° from
Nozzle Inlet Axis

o 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 “Spacc Averaged”
SPL Spectra versus Jet Length




Page Order
16
17
18
19

20

Description
Jet Noise Source Intensity Distributions
Peak Jet Noise Source Locations
Total Pressurc Profile @ x/Dg = 1
Total Pressure Profile @ x/Dp =5
Total Temperature Profile @ x/Dg = 1
Total Temperature Profile @ x/Dg = 5
Static Pressure Profile @ x/Dp; = |

Static Pressure Profile @ x/Dp =5
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TEST CONDITIONS

NOZZLE: 4,16 IN. DIA., ROUND CONVERGENT

FACILITY:  HNTF

DATE: 6-11-73 Tamg = 65°F R.H.= 55.5%

SCALE MODEL As = 13.6 in.?

RUN NO. NPR Tr V; (IDEAL) REMARKS REF

007 2.0 1150°F 1875 fps
b 2.5 2126
" 3.0 2303
Y 3.5 2437
" 4,0 2544

4
.
g MICROPHONE LAYOUT: 50 FOOT POLAR ARC, MICROPHONES FLUSH WITH
i CONCRETE GROUND SURFACE. MEASURED ACOUSTIC
4 . DATA IS +6 dB RELATIVE TO FREE-FIELD VALUES.




FREE FIELD VALUES
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FREL FIELD VALUES
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TEST CONDITIONS

NOZZLE: 4.16" R/C

FACILITY: WALL ISOLATION FACILITY

DATE: August 11, 1972

Pave= 30.3 in Hg  TamB= 71°F R.H.= 492

NPR= 3.0 Tr= 1150°F V,(IDEAL) = 2300 FPS

SCALE MODEL Ag= 13.6 in.?2

AXIAL
RUN NO. LOCATION IRIS DIA. REMARKS REF.
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FREE FIELD VALUES
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TEST CONDITIONS

NOZZLE: 6 IN. DIA. ROUND CONVERGENT
FACILITY: HNTF

DATE: 11-21-73 Tame =

SCALE MODEL As

RUN NO. NPR Tr Vs (IDEAL) REMARKS REF

1500°F 2072 fps 1.1 -2 i=13
n 2351 "
2548
2697
2771

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
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SPECTRA ARE FREE FIELD + 6dB
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TEST CONDITIONS

NOZZLE:  377-3,3AR-CPA-RT/RC

FACILITY: ugntF
DATE: Tams = R.H.=

SCALE MODEL As = 13.6 in.?2

RUN NO. NPR Tv V, (IDEAL) REMARKS REF

66 4 1150°F 1875 fps
" . " 2126
" 1 " 2303
L 5 " 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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SPECTRA ARE FREE FIELD + 6dB
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ALT = 1000 FT, VEL= 0FPS, SIDELINE =2128 FT, 4 ENGINES
ANGLE: 110 DEG TEMP =77 DEG R.H. =70 PER CENT
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TEST CONDITIONS

NOZZLE: 37T-3.3AR-CPA-RT/RC
FACILITY: WALL ISOLATION FACILITY

DATE: August 25, 1872

Pave= 30.05 in Hg Tame= 61°F R.H.= 82%

NPR= 3.0 Tr= 1150°F V,(IDEAL)= 2300 FPS

SCALE MODEL As= 13.6 in.?

AXIAL
RUNNO.  LOCATION IRISDIA.  REMARKS  REF.

206 0.0 x/D 14.3 in.
207 0.25 11.3
208 0.50 11.8

209 0u. 15 1].8
210 . Didss 8
211 . 11.5

212 C 11.8
213 c 12.0
214 . I Z et

215 = 125
216 C 128
217 i 15.0
218 g 2% .

219 - 13.5
220 e 14.0

221 C 15.0
222 . 180
223 . 18.0

224 10.0 20.90
225 12.0 22.0
226 14.0 23.0

227 1650 25.0

MICROPHONE LAYOUT: 25 FOOT VERTICAL POLAR ARC
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TEST CONDITIONS

NOZZLE: 7T7-3.,3AR-CPA-ET/RC
FACILITY: HNTF
DATE: 6-11-73 Tamg= 73°F R.H.= 36%

SCALE MODEL Ag = 13.6 in.?

—

RUN NO. NPR T V) (IDEAL) REMARKS REF

L5 0<F 1875 fps 6" tube lengths
2126

2437
2544

0
5
.0 2303
5
0

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: 7T-3.3AR-CPA-ET/RC
JET NOISE POWER SPECTRA
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NOZZLE: 7TT-3.3AR-CPA-RT/RC
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ALT = 1000 FT, VEL = 0 FPS, S.L. = 2128 FT,

ANGLE = 110 DEG TEMP = 77 DEG R.H. =

4 ENGINES

70 PER CENT

110,

1150°F A8 = 6.05 FT2
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ALT = 1000 FT, VEL = 0 FPS, S.L.

2128 FT, 4 ENGINES
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1150°F A8 = 6.05 FT2 RUN: 008
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JET NOISE SPECTRA AT THE 2128 FT. SIDELINE, 130°
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TEST CONDITIONS

NOZZLE: 77-3,3AR-CPA-ET/KC
FACILITY: WALL ISOLATION FACILITY

DATE: January 18, 1973

Pam= 29.43 in Hg Tawe= 47°F RH.= 66% f':-

NPR= 3.0 Tr= 1150°F  Vy(IDEAL) = 2300 FPS

SCALE MODEL As= 13.6 in.°

AXIAL
RUN NO. LOCATION IRIS DIA. REMARKS REF.
75 0.0 x/D 9.0 in.
76 0.25 9.0
77 0.50 9.0

78 (- 9.0
79 1.00 10.0
80 1.25 10.0
|
81 1.50 10.5 i
82 1.75 10,5 ¥
83 2.00 11.0 |
a
84 2.25 11.0 %
85 2.50 1. 5
86 P 1D 11.5
87 3.0 12.0
88 315 13.0
89 4.0 14.0

90 9.8 16.0
34 6.0 18.0
92 8.0 19.0

93 10.0 21.0
94 12.0 23.0
95 14.0 25,0

96 16.0 20
MICROPHONE LAYOUT: 25 FOOT VERTICAL POLAR ARC
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NOZZLE:

FACILITY: HNTF

DATE: 6-11-73

RUN NO. NPR
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MICROPHONE LAYOUT:

1150°F 1875 fps

TEST CONDITIONS

197-3.3AR-CPA-ET/RC

Tamg= 77°F R.H.= 24%

SCALE MODEL As = 13.6 in.?

Tr Vs (IDEAL) REMARKS REF

e

6" tube lengths
2126
2303
2437
2544

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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pLOT RUN PRESSURE  JET
SYMBOL  NUMBER RATIO TEMP
A 003 2.00  1150°F
0 009 2.50 1150
0 009 3.00 1150
v 209 3.5 1150
o] 009 4.00 1150

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

OASPL 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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TEST CONDITIONS

NOZZLE: 197-3.3AR-CPA-ET/RC
FACILITY: wALL ISOLATION FACILITY

DATE: January 19, 1973

PamB= 29,92 in Hg TAMB= 40°F R.H.= 833

NPR= 3.0 Tr= 1150°F Vi(IDEAL)= 2300 FPS

SCALE MODEL As= 13.6 in.2
AXIAL

RUN NO. LOCATION IRIS DIA. REMARKS REF.

)
100
101

102
108
104

105
106
107

108
109
110

111
112
i B

114
115
116

117
118
119

120

0.0 x/D 9.0 in.
0.25 9.0
0.50 9.0

0.75 10.10
1.00 10.0
X 245 ¥on 5

L.=510 10.5
1.75 1. O
2.00 1L, 0

2.25 1155
250 Ll-5
2:,75 12.0

13.0
14.0
15.0

16.0
18.0
19.0

10.0 210
129 23: 0
14,0 25. 0

160 27.0

MICROPHONE LAYOUT: 25 rFGOT VERTICAL POLAR ARC
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NOZZLE:
FACILITY:

DATE: 6-11-73

RUN NO.

NPR

MICROPHONE LAYOUT:

HNTF

TEST CONDITIONS

37T-3.3AR~CPA~ET/RC

Tame= 60°F R.H.= 58%

SCALE MODEL As = 13.6 in.?

Vs (IDEAL) REMARKS REF

1875 fps 6" tube lengths
2126
2303
2437

2544

50 FOOT POLAR ARC, MICROPHONES FLUSH WITH
CONCRETE GROUND SURFACE. MEASURED ACOUSTIC

DATA IS +6dB RELATIVE TO FREE-FIELD VALUES.
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NOZZLE: 37T-3.3AR-CPA-ET/RC

OASPL BEAM PATTERNS
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RUN: 006

PNL BEAM PATTERNS

DIRECTIVITY ANGLE-DEGREES
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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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1150°F Ag8 = 6.05 FT2 RUN: 006
A2.0, X2.5, 03.0, 573.5, ©4.0
NOZZLE: 37T-3.3AR-CPA-ET/RC

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




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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1150°F A8 = 6,05 FT2 RUN: 006
= A2.0, X2.5, 03.0, 3.5, O04.0

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

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




TEST CONDITIONS

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

FACILITY: HNTF
uATE: 8-23-73 Tame= 54.5°F R.H.= 70%

SCALE MODEL As = 13.6 in.?

RUN NO. NPR T V. (IDEAL) REMARKS REF

1150°F 1875 fps i
it 2126
" 2303
L 2413
" 2483
' 2544

B W Ww w N
“ e = .
o N O U1 O

=2

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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WITH 3.1lAR EJECTOR

JET NOISE POWER SPECTRA




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



SPECTRA ARE FREE FIELD + 6dB
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MEASURED NOISE SPECTRA AT 130° re:
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OASPL 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

110,
108!
106
104!
102
100
98:
96
94
92

00G2 LBAR//2128 FT SIDELINE

4 & 8 10 12 14 16 18 20 22 24
1/3 DCTAYE BANDS. BAND NUMBERS BEGIN AT S0 HZ.

1150°F A8 = 6.05 FT2 RUN: 16
A2.0, X2.5, O03.0, a93.4, ¢03.7, & 4.0

1/3 OCTAVE BAND LEVEL-dB re

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




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 BAND LEVEL-dB re

T1 = 1150°F A8 = 6,05 FT2 RUN: 16
PR = A2.0, X2.5, 03.06, qar3.4, ©3.7, A

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




TEST CONDITIONS

NOZZLE: 377~3.3AR-CPA-ET/RC
WITH 3.lAR EJECTOR BELLMOUTH, L/D=2

FACILITY: {arl ISOLATION FACILITY

DATE: January 4, 1974
PamB= 29.83 in Hg Tams= 30°F R.H.= 56%
NPR= 3.0 Tr= 1150°F V;(IDEAL) = 2300 FPS

SCALE MODEL Ag= 13.6 in.?
AXIAL
RUN NO. LOCATION Lm§ DIA. REMARKS REF.
307 0.0 x/D* 9.4 in. *x/D is relative
38¢ 0.25 Ju o te ejector exit
383 0.50 9.8 plane

386 073 10.0
389 1.00 10.4
3912 1.25 10.6

395 1,50 10.8
o 398 . 75 iLl.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 1.51.16

’ 422 7.0 16.4
425 8.0 17.8
428 10.0 19.8
12.0
431 14.0 22.0
434 24.0

MICROPHONE LAYOUT: 25 rOOT VERTICAL POLAR ARC



FREE FIELD VALUES

~r
@

-

-

-

1
]

—_

—

A &

=

-
-+
——

-

-
—_
-
.
-+
e
T

0o
80

a
2]

¥YI0d SZ//9v"d 200070

gp-T1d5 QIOV4IAY JDVY4S

=
L
|
—
-
I (VO N N N O £ | -
BN L L
- -
[ N T TR 1
B ™
-
el rel =
*.“..._...rl.l
=
—_— -
A
- -
- ™
1l | I U N I N PO 3
LI | .ﬂ-.qq._. rT 1 ¢ 1 1T riw
-— i
[
— t R e N
[=]
—
=)
(S
AAVIOO E£/1

FREQUENCY [HZ1

AXIAL
LOCATION, /D

L Lol Jul:Jololala]

v

132



FREQUENCY 1H21

i

e & O ©
Lg_a&%h

9}
53]
o)}
1
<
=2
[m]
]
23}
=
e
=
23}
o
L]

L Retoldalcdololalal

-
T

=
m Ir E

9YTI0d .Sz//d¥dd Z000'0 33 dp-T1dS5 CIDVHIAY ONVE HAWLOO £E/1




| 1000
L2500
" 300

EJECTOR EXIT TO WALL SPACING-x/D

E FREQUENCY
3 FREQUEKCY
i FREQULCHCY
3 FREQUENCY
8 FREQUENCY

gvdgnd Z000* IINN 934 1dS aQIOVdaAY dDVdS




77 - 3,3AR - CPA - ET/RC NOZZLE WITH 3.1AR EJECTOR BELLMOUTH, L/ = 2

T ¢ 1150° F
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NOZZLE:
FACILITY:

DATE: 1-31-

RUN NO. NPR

239 a0
" .5
" .0

0

MICROPHONE LAYOUT:

TEST CONDITIONS

61T-3.3AR~-CPA-ET/RC
HNTF

73 48.5°F 68%

Tams = R.H.=

SCALE MODEL As = 13.6 in.?2

V; (IDEAL) REMARXS

Tr REF

1150°F 1875 fps
" 2126
" 2303 " 7"
" 2544 " "

3" tube lengths
" ”"

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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TEST CONDITIONS

NOZZLE: 61T-3.3AR-CPA-ET/RC
FACILITY: wWALL ISOLATION FACILITY

DATE: January 20, 1973

PavB= 30.06 in Hg TamB= 39°F RH.= 92%

NPR= 3.0 Tr= 1150°F Vi(IDEAL)= 2300 FPS

SCALE MODEL As= 13.6 in.?2
AXIAL

RUN NO. LOCATION IRIS DIA. REMARKS REF.

124
125
126

127
128
129

130
131
132

133
134
135

136
137
138

139
140
141

142
143
144

145

0.0 x/D 9.0 in.
0.25 a0
0.50 10.0

0.75 100
1.00 10.0
1.25 10.5

1.50 10.5
1y %5 11.0
2.00 11.0

2.25 11.5
250 1Li5
8.5 12.0

13.0
14.0
15.0

16.0
18.0
1950

10.0 21.0
12.0 23,0
14.0 25.0

16.0 270

MICROPHONE LAYOUT: 25 roOT VERTICAL POLAR ARC
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TEST CONDITIONS

NOZZLE: 37T7-2.75AR-CPA-ET/RC

FACILITY: HNTF

DATE: 1-10-73 Tavg= 42°F R.H.=

SCALE MODEL Ag = 13.6 in.2

V, (IDEAL) REMARKS REF

1875 fps 3% tube lengths
2126
2303
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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NOZZLE: 37T-2.75AR-CPA-ET/RC

MEASURED NOISE SPECTRA AT 130° re:
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NOZZLE: 37T-2.75AR~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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JET NOISE SPECTRA AT THE 2128 FT. SIDELINE, 110°
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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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TEST CONDITIONS

NOZZLE: 37T7-2.75AR-CPA-ET/RC

FACILITY: wALL ISOLATION FACILITY

DATE: January 17, 1973
PamB= 29.73 in Hg TamB= 44°F R.H.= 88%

NPR= 3.0 Tr= 1150°F V;(IDEAL) = 2300 FPS

SCALE MODEL As= 13.6 in.?
AXIAL

RUN NO. LOCATION IRIS DIA. REMARKS REF.

50
51
52

538
54
55

56
57
58

59
60
&l

62
63
64

65
66
67

68

69
70

71

0.0 x/D 9.0 in.
0.25 9.0
0.50 10.0

0.75 9.
1.00 10.
L83 95
100
10.0
10.5

10.5
11.0
11.0

11.5
12.0
12a3

13.0
14.0
16.0

18.0

20.0
21.5

23.5

MICROPHONE LLAYOUT: 25 FOOT VERTICAL POLAR ARC




RATIO LOCATION, »/D
3.000 0.00
3.000 0.25
3.000 0.50
3.000 0.75
3.000 1.00
3.000 1.25
3.000 1.50
3.000 1.75
3.000 2.00
3.000 2.25
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LOCATION, x/D

3.000 2.50

3.000 2.50
3.000 3.00
3.000 3.50
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3.00012.00

PRESSURE AXIAL
RATIO

92]
e}
o)
|
<
=
Q
w1
B
H
=
jaal
jal
24
=

FREQUENCY [HII

| Ll L1
T L LE

‘&
L m % & 2 Qe o> ooaa

p=
-

AYIOd S/ /avEn £000°0 133 gP—1d45 JaIDVEIAVY FOYLS ANVE FAVLOO 5

s P




LOCATION, x/D

PRESSURE AXIAL
RATIO

FREQUENCY [HZ1

w0
3]
o}
M
>
o
=]
=
=
o
=
=
m
=

-
s & 5 2
qYTOdg .me_‘\.m._m«ma_ c000"g :=ax HPh=T1dsS JHOVIIAY HADYd4S dN¥d JFAYIOO0O




NOZZLE TO WALL SPACING=-x/D

1oud.o
. 2500.0
6300.0
LEQ0D .0
40000 .0

LN

I i

#

| .ff.llrf

8 FREQUEHCY
8 FREGULHCY

B

avgan z000" 91 a/%x/dp-a/xX LINAQ ¥dd TdS QEIDVIIAV HDOVIS

£
e
’ 3 , i Sl 2 2 A R R S S I e A
. s : : RS R R




PR E STt i

37T - 2.75AR = CPA -~ ET/RC NOZZLE

Tr

FREQUENCY ~Hz

l 6 8
CENTER OF NOISE PRODUCING VOLUME ~x/D




|

.
R
_

|

i
e
LE i

!
2
|
|
I
|
|

|
: Sl
37T-2.T5AR-CPA-ET/RC HOZ
..=_3.0
| i
1000° F

SiNGPLR.

E
o
"
=
25
m.
=
fay
=]
&
w.
R
£
3
=
=
=
L=
5.
-~
=
=
i
-
2
B
=
B

RADIAL DISTANCE FROM JET ¢ -in.

brsd-gynssadd TYIOL




i
t

E FROFILE (x/D = 1.0)

PRESSU

i
\TOTAL

ik

EGION

l
|

|
|

|

|
i

il

N.P.R.
'TT

s

3.0
1000° ¥

4
}

i

e = i

[ UpU

377-2.75AR~-CPA-ET/RC NOZZLE

X -
PREMERGING R

RADIAL DISTANCE FROM JET ¢ -in.




(
|
!

EESURE PROFILE (x/D =,
|
|

i
NOZZLE
{
|
|

-ET/RC

oph

'
'
B

TOTAL| Pl

5AR-

=53 .

37T-2.7

RADIAL DISTANCE FROM JET ¢-in.

!
!
|
i

=
S
i~
<
=
fo
o
=]
O
&
2
S
g

-

.

L




cod

!j‘
J\';i:-f}

]
ON

|
rome . ||
=10 /
( ﬂ'ﬁT/Bé'ﬁdZZLE
.?”.Il _ /
]
|
|
f
l
o
f
I]_

|
RFGI
A
cr

RO1NG
i
!
FROFILE (x/
l
|
75

TLMPE)
ARi-

[ 2 5

bnzutn
T0TAL

2

i

RADIAL DISTANCE FROM JET ¢

0

_in‘




i
i
i
i
i
1
i

e e ey

=1ln.

NOZZLE

|

|

~GPA-ET/RC

T
]
<
L
=
o3
b
3 -
=
o~
3
j= a
)
2
a1
o
£
2
)
3

t
|
l

L1 B7I-2.75AR

[
!
1

'REGION

'POST_MERGED

RADIAL DISTANCE FROM JET ¢

do —FINLYVIHANWHL TYLOL




1

R T

wf |

—
<
5
—
i

(=]
e
>
- |( -
S
=
)
» 5
QN
= o3
- o
P =
E o
- ‘|L - - R -
B =
4 =
- - =
i Pod

=
o5
o5
(=) .
—
<
B

SAR-CPA

[ 18]
Cu

1

. b
- RADIAL DISTANCE FROM JET ¢ -in.

!
a
|

e

; i L e .
N £ B o o ||Im| e it i
! H o 4 ]
- e e iy I
! i : ; i
: i i ! i
H M : O [ :
1 - N b b 3
i : i . i i
S v iR Pt S . T C
i : et ol il
M e S|
7 H -
S T B == ey e [
: S IR | T

! _—— e -
LI | [T O - e B s S
R = .- 1 N i }
B ¥ :
: i i = il |
..... o ] et - :
== . S S e e e He
i 1
A Ry
- ; _b_
i
]

. SRR SR RS _.'.__-r_ B

— o
p1sd-qYNsSsaId DIUTHASOWLY
0L FAILVISI MINSSHId DILVLS

ity




e g e e = i e

e Sy T
FOLL T RS
|

T
| B— !
ir...lll.14|||r1 — e e R ||_-...I| 2

1
._noz.;zm..
3.0 |
o F!

(€ PROFILE. (x/D

5 <! ;
A It Eehidhl R o [T
1] —_— : LD
=l = ~ i ! B o
. — L. . - — o
SIS ! T T
yC|_|H — i} —— :
A T R S !
= = _ i
S L. O - VA O e 1
£ - O 1 I i
(5] - S R
s T R s e ——] .I|.:,._.. e
& ! e
e
= ol

RADIAL DISTANCE FROM JET §-in.

POST.MERGED. REGION,

Brsd-minssadd JIYIHASOWLY
01 FATIVIEY MANSSMEd DILVLS

5
g ¥
N o e R R

e e




‘..., T T TR PP P S 3 P A S T TS A PRy T T S e e e

o

37T-4.5AR-CPA-ET/RC NOZZLE
194




AV¥¥Y dS07TD SIENL TYOILAITIE &% OILVYE YIHV

a1 89"

- ddNd LE

/\ﬁ
a9

(ZI¥Id HIQIOH HAEOL
08 ANYId LIXTE J905L)
R

"WON oTT

«0Z o€ /
«0Z

i
- 7 7
ﬁ ff#“%ﬁ
wlBE6T ;
. B

2 NI 9°€T = By
M/ IA-VdI-HYS " F-LLE
qﬂmg =mm5-|a_aﬁz

LIXE "d'I .¥B89" OL

JONIDIIANOD "WON 2T HLIM HE0L

¥1d

wSLB”

¥ SI HENL YHIINED fHLON

v°v

LG 8

T6S e 8e T S°P

2,

&% bae S

s e e R




TEST CONDITIONS

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

62%

u

DATE: 10-19-73 Tame = 65°F R.H.

SCALE MODEL As = 13.6 in.?2

| RUN NO. NPR Tr V. (IDEAL) REMARKS REF

pow——

i 190 0 1 150°F 1875 fps 3" tube lengths
‘ 5 4 2126

+0 Y 2:3.03
0

" 2544

MICROPHCNE 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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PNL SUPPRESSION~ PNdB re; 2128 FT, SIDELINE
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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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NOZZLE: 37T-4.5AR-CPA-ET/RC

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




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

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

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

FACILITY: WALL ISOLATION FACILITY

DATE: January 16, 1973

Pavg= 29.34 in Hg Tams= 46°F RH.= 91%

NPR= 3.0 Tr= 1150°F V,(IDEAL) = 2300 FPS

SCALE MODEL As= 13.6 in.?2
AXIAL

RUN NO. LOCATION IRIS DIA. REMARKS REF.

26
27
28

29
30
31

32
33
34

35
36
87

38
39
40

41
42
43

44
45
46

47

0.0 x/D 11.0 in.
0.25 12.0
0.50 12.5

0L 715 125
1.00 15.0
1.25 13.0

1.50 12.0
1.75 I2nis
2,00 12.5

2625 13.0
Zre-510 13.0
2.75 13.5

14.5
14.0
14.5

16<5
16..5
18.0

20.0
22.0
24.0

16.0 24.0

MICROPHONE LAYOUT: 25 FOOT VERTICAL POLAR ARC

206
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NOZZLE:
FACILITY:

DATE: 10-22-73

RUN NO. NPR

193 LiS@°P

MICROPHONE LAYOUT:

HNTF

T V) (IDEAL)

TEST CONDITIONS

37T-6.0AR-CPA~ET/RC

Tame= 51.5°F R.H.= 87%

SCALE MODEL As = 13.6 in.2

REMARKS

REF

1875 fps
2126
2303
2544

3" tube lengths

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
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NOZZLE INLET AXIS
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:0.0002 uBAR//50' POLAR

OVERALL SPL-dB re

116

FREE FIELD VALUES
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MICROPHONE ANGLE [DEG]

pLOT RUN °  PRESSURE JET
SYHBOL NUMBER RATIO TEMp
A 193 2.00 1150°F
0 .-193 2.50 1150
0} 193 3.00 1150
) 193 4,00 1150

NQZZLE: 37T—6.0AR—CPA—ET/RC
OASPL BEAM PATTERNS
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1/3 OCTAVE BAND LEVEL-dB re: 0.0002 HBAR//2128 FT SIDELINE

ALT = 1000 FT, VEL = 0 FPS, S.L. = 2128 FT, 4 ENGINES
ANGLE = 110 DEG TEMP = 77 DEG R.H. = 70 PER CENT
LR o it g e it e | k = I
T e e e S e st s e e e o f
e e i e e T
104 =t —f ~ -4t p— T e
1027 b At - ——
IUO‘_..\..-—l_._;..a—--;—--w_:; .:_'T i ; T ;
B —
— = —
, > '

! .
~— N E, i o _}7 oy 1 H
et % el | 3
T T R % Y
o - 1 X ﬁ* ; i
e e —
S, — ] - b —
S - : -
T ) ) .2 |
i . L& ! I
0 | H 1
T ‘11\1_ 1
- 1 ! Y !
L S ! e
T e
i 1 1 i )
T : . ] N S, !
A i ¥ i i I 'i '
: L =T LT
. — —d !
{ 1l H {_ / L
e R
s R £t : LY
e e e o
!I ¥ 1 1 Vo
I I : L 1
1 i 1 i L
-t t T = 11 1
5 T 1 Y 5
M 1 | ] K
P — = — -
42— = - | (- |
juL_..I_.._l—_.I._I_J. i 1 1 — I 1

L
2 4 6 8 10 12 14 16
173 OCTAYE BANDS.

1150°F A8 = 6.05 FT2
ALO,XLS,D3A,¢4J

g 3
> v I
on

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

ig 20 22 24

3AND NUMBERS BEGIN AT SO HZ.

RUN: 193

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

re: NOZZLE INLET AXIS

229

O

N




w

. 0.0002 HMBAR//2128 FT SIDELINE
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TEST CONDITIONS

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

FACILITY: WALL ISOLATION FACILITY

DATE: January 15, 1973
Pams= 29.58 in Hg TamB= 46°F R.H.= 78%
NPR= 3.0 Tr= 1150°F V:(IDEAL) = 2300 FPS

SCALE MODEL As= 13.6 in.?

AXIAL
RUN NO. LOCATIQ_N_ IRIS DIA. REMARKS REF.
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 1325
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
15 315 15.5
16 4.0 16.0
17 5.4'0 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
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RATIO LOCATION, x/D

PRESSURE AXIAL

FREQUENCY [HZ)
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TEST CONDITIONS

NOZZLE: 37T7-3.3AR-RA-ET/NC

FACILITY:  ENTF

DATE: 6-11-73 Tamg = 68°F R.H.= 58%

SCALE MODEL As = 14.65 in.?2

RUN NO. NPR Tr Vs (ICEAL) REMARKS REF
1150°F 1875 fps 6" tube lengths
n 2126 n n
2303
2437
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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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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ALT = 1000 FT, VEL = 0 FPS, S.L. = 2128 FT, 4 ENGINES
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TEST CONDITIONS

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

FACILITY: WALIL ISOLATION FACILITY

DATE: January 20, 1973
Pame= 30.06 in Hg Tame= 41°F RH.= 852
NPR= 3.0 Tr= 1150°F Vi(IDEAL) = 2300 FPS

SCALE MODEL As= 13.6 in.2

AXIAL
RUN NO. LOCATION IRIS DIA. REMARKS REF.
146 0.0 x/D 9.0 in.
147 0.25 9.0
148 0.50 9.0
149 0.75 1.0%0
150 1.00 14.0
151 il 245 10:8
152 1.50 1045
153 1.75 1l ®
154 2.00 110
155 25415 dels'S
156 2% 54 11.5
157 2.75 120
158 3.0 13.0
159 3.5 14.0
160 4.0 159
16k 540 1l6.0
162 6.0 18.0
163 8.0 19.0
164 1010 210
165 12.0 23.0
léé 14.0 835:0
167 1l6.0 27.0

MICROPHONE LAYOUT: 25 FOOT VERTICAL POLAR ARC
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TEST CONDITIONS

NOZZLE: 37T-4,5AR-RA~ET/RC
FACILITY: HNTF
DATE: 1-26-73 Tamg= 41.4°F R.H.= 80%

SCALE MODEL As = 13.6 in.?

RUN NO. NPR T V; (IDEAL) REMARKS REF

215 i 1150°F 1875 fps 3" tube lengths

v 2303
" 2544

0

”" .5 1] 2126
0
0

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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RUN PRESSURL JET
NUMBER RATIO TEMe

215 2.00 1I50°F
215 2.50 1150
215 3.00 1150
215 4.00 1150
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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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NOZZLE: 37T-4,5AR-RA-ET/RC

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

NOZZLE: 37T7-4.5AR-RA-ET/RC
FACILITY: WALL ISOLATION FACILITY

DATE: January 21, 1973

PavB= 30.06 in Hg Tame= 41°F RH.= 858

NPR= 3.0 Tr= 1150°F Vi{IDEAL) = 2300 FPS

SCALE MODEL As= 13.6 in.?
AXIAL

RUN NO. LOCATION IRIS DIA. REMARKS REF.

168
169
170

171
172
173

174
175
176

g/
178
579

180
181
182

183
184
185

186
187
188

189

0.0 x/D 140 (Fs.
0.25 11.0
0.50 11.5

0.75 11.5
1.00 12.0
L o25 12 40

1.50 12.0
L5400 1255
2.00 12.5

225 13.0
2.50 13.0
2+ 75 1345

13.5
14.0
14.5

15.%5
16+ 5
18.0

10.0 20.0
12.0 22.0
14.0 24.0

16.0 2555

MICROPHONE LAYOUT: 35 poOT VERTICAL POLAR ARC
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VALUES

SPL-dB re: 0.0002 MBAR//25' POLAR

I ] L1

2 3 45 104 2 3 45
FREQUENCY {HZI
PRESSURE AXIAL
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TEST CONDITIONS

NOZZLE: 31T7-2.75AR~-RA-ET/RC
FACILITY: HNTF
DATE: 6-18-73 Tams= 58°F R.H.= 66%

SCALE MODEL As = 13.6 in.?2

RUNNO.  NPR Tt Vi (IDEAL)  REMARKS REF
‘ 82 2,0 1150°F 1875 fps
e 2,5 i 2126
n 3.0 n 2303
4 3.4 " 2413
" 3.7 ) 2483
d 4,0 " 2544

MICROPHONE LAYOUT: 50 FO0O0OT POLAR ARC, MICROPHONES FLUSH WITH
: CONCRETE GROUND SURFACE. MEASURED ACOUSTIC
e DATA IS +6 dB RELATIVE TO FREE~-FIELD VALUES.
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PLOT  RUN  JET  PRESSURE  ANGLE  OBSERVER CASPL
GyYMBOL NLUM3ER TEMP  RATIO _ RE INLET LOCATION 108
820 1150°F 2.00C 110° CSOFP 112

820 1150 2.500 soFP 1
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% FREE FIELD VALUES
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MICROPHONE ANGLE [ DEG]

y PLOT RUN PRESSURE JET

’ SYMBOL NUMBER RATIO TEMP

A 82 2.00 1150°F

: o 82 2.50 1150
i 0 82 3.00 1150 P
- '} 82 3.43 1150 5
1P g 82 3.70 1150 a
d ! 9 82 4.00 1150 ‘

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

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

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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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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GCTAVE BANDS. BAND NUMBERS BEGIN AT 50 WIZ.

1150°F A8 = 6.05 FT2 RUN: 82
A2.0, X2.5, 03.0, 503.4, O3.7

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

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




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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JET NOISE SPECTRA AT THE 2128 FT, SIDELINE, 13(-
re: NOZZLE INLET AXIS




TEST CONDITIONS

NOZZLE: 31T-2,75AR~-RA-ET/RC
with 2.6AR Ejector
FACILITY: uNTF

DATE: ¢-12-73 Tamp= 66°F R.H.= 72%

SCALE MODEL As = 13.6 in.?

V, (IDEAL) REMARKS REF

1875 fps
2126
2303
2544

MICROPHONE LAYOUT: 50F00T POLAR ARC, MICROPHONES FLUSH WITH
CONCRETE GROUND SURFACE. MEASURED ACOUSTIC
DATA IS +6 dB RELATIVE TO FREE-FIELD VALUES.
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.0.0002 MBAR//50' POLAR

OVERALL SPL-dB re

FREE FIELD VALUES
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NOZZLE: 31T-2,75AR-RA-ET/RC
WITH 2.6AR EJECTOR
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TT = 1150°F A8 = 6.05 FT2 RUN: 65
PR = A2.0, X2.5, D3.0, 9r4.0

PNI, BEAM PATTERNS




: 0.0002 MBAR//2128 FT SIDELINE

1/3 OCTAVE BAND LEVEL-dB re
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ALT = 1000 FT, VEL = 0 FPS, S.L. FT, 4 ENGINES

ANGLE = 130 DEG TEMP = 77 DEG = 70 PER CENT
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173 OCTAYE BANDS. BAND NUMBERS BEGIN AT 50 HZ.

0.0002 HBAR//2128 FT SIDELINE

T
k

1/3 OCTAVE BAND LEVEL~-dB re

TT = 1150°F A8 = 6.05 FT? RUN: 65
PR A2.0, X2.5, 03.0, qp4.0




TEST CONDITIONS

NOZZLE: 31T-2,75AR-RA-ET/RC
with 3.1AR Ejector
FACILITY: unTFP
DATE: 9-21-73 Tamg= 70°F R.H.= 58%

SCALE MODEL Asg = 13.6 in.2

RUN NO. NPR Tr v, (IDEAL) REMARKS REF

1150°F 1875 fps
2126
2303
2413
2483
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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SPECTRA ARE FREE FIELD + 6dB
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31T7-2.75AR-RA-ET/RC WITH 3.1AR EJECTOR
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NOZZLE: 31lT-2,75AR~-RA-ET/RC
WITH 3,1AR EJECTOR
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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 BAND LEVEL-dB re: 0.0002 WBAR//2128 FT SIDELINE
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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

0.0002 MBAR//2128 FT SIDELINE

@

H
m
"('J
-3
Al
o>
€4
|
o
e
5
m
=
o>
<4
]
Q
@)
™M
~
~{

110

—

108

108

104

102

100

96
94

92

13

B4

a2

a0

78

76

74

72

70

68

64

62

58

56

S4

52

50

48

46

44

42

40
-0

4 6 8 10 12 14 16 18 20

CTAYE BAKDS. BAND NUMBERS BEGIN AT 50 HZ.

1150°F A8 = 6.05 pr2 RUN: 87

A2.0, X2.5, 03.0, 3.4, $3.7,

A 4.0




TEST CONDITIONS

NOZZLE: 31T7-2.75AR-RA-ET/RC
with 3.7AR Ejector
FACILITY:  unTF

DATE: 9-18-73 Tamg= 66°F R.H.=

SCALE MODEL As = 13.6 in.?

RUN NO. NPR Tr V. (IDEAL) REMARKS

81 1150°F 1875 fps
2126
2303
2413
2483
2544
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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
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FREE FIELD VALUES

0.0002 pBAR//50' POLAR
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SYMBOL  NUMBER RATIO TEMP
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317-2,75AR-RA-ET/RC WITH 3.7AR EJECTOR
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NOZZLE: 31T-2.75AR-RA-ET/RC
WITH 3.7AR EJECTOR
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TT = 1150°F A8 = 6.05 FT2 RUN: 81
PR = A2.0, X2.5, 03.0, €03.4, O3.74A 4.0

PNL BEAM PATTERNS




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

NOZZLE: 427/Annulus-3.3AR~CPA-ET/RC
FACILITY: HNTF

DATE: 10-19-73 Tamg= 65°F R.H.= 62%

SCALE MODEL As = 13.6 in.?2

RUN NO. NPR Tr V; (IDEAL) REMARKS REF

189 : 1150°F 1875 fps Annulus width =
2 - 2126 O 288"
n n 2303

2413

2483

2544

ARG

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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NOZZLE INLET AXIS
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SYMBOL  NUMBER RATIO TEMP
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& @ 189 4.00 1150
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NOZZLE: 42T/ANNULUS-3.3AR-CPA-ET/RC
" (0.383" WIDE ANNULUS)
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h2T /ATIULUS=3 « 3AR~-CPA-ET/RC
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PEAK PNL SUPPRESSION VALUES




NOZZLE: 42T/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
120
110
. ; SR m NN
& Y | 51 | N
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= 80
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70
S0 110 130 150
DIRECTIVITY ANGLE-DEGREES
TT = 1150°F A8 = 6.05 FT2 RUN: 189
PR =

ALO,XZJ,D3J,Q&A,O3J,ALO

F
4

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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2 4 B 8 10 12 14 18 18 20 22 24
173 OCTAVE BANIS. BAND NUYBERS BEGIN AT 50 WZ.

T 1150°F A8 = 6.05 FT2 RUN: 189
PR A2.0, X2.5, 03.0, 993.4, ©3.7, A4.0

1/3 OCTAVE BAND LEVEL-dB re

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




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

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

2 4 6 8 10 12 14 18 18 20
1/3 OCTAVE BAX3S. BAND NUMBERS BEGIN AT 50 HI.

1150°F A8 = 6,05 FT2 RUN: 189
A2.0, X2.5, 03.0, a93.4, ©3.7, A 4.0

1/3 OCTAVE BAND LEVEL-dB re: 0.0002 HBAR//2128 FT SIDELINE

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

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




TEST CONDITIONS

NOZZLE: 42T/ANNULUS—3.3AR-ET/RC
0.383" WIDE ANNULUS AND CENTER BODY)

FACILITY: WALL ISOLATION FACILITY

DATE: December 21, 1973

Pave= 29.62 in Hg Tame= 45°F R.H.= 86%

NPR= 3.0 Tr= 1150°F Vy(IDEAL) = 2300 FPS

SCALE MODEL As= 13.6 in.?2
AXIAL

RUN NO. LOCATION IRIS DIA. REMARKS REF.

251
254
257

260
263
266

269
202
275

278
281
284

287
290
293

296
299
302

305
308

0.0 x/D 9.4 in,
0. 25 9.6
0.50 9.8

0.75 10.0
1.00 10.4
1.25 10.6

10.8
11.2
11.6

12.0
12.4
13.2

13.6
14.4
15.6

16.4

22.
24.0

MICROPHONE LAYOUT: 25 FOOT VERTICAL POLAR ARC
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TEST CONDITIONS

NOZZLE: 42T/Annulus-3.,0AR-CPA-ET/RC
FACILITY: HNTF
DATE: 10-17-73 Tamg= 70°F R.H.= 52°

SCALE MODEL As = 15.0 in.2

RUN NO. NPR Tr Vs (IDEAL) REMARKS REF

1150°F 1875 fps Annulus width =
o 2126 0.533"
" 2303

177 2.0
48
3.0 :
" 3.4 " 2413 ‘
3.7
4.0

" 2483
L 2544

MICROPHONE LAYOUT: 50 FOOT POLAR ARC, MICROPHONES FLUSH WITH
CONCRETE GROUND SURFACE. MEASURED ACOUSTIC i

| DATA IS +6 dB RELATIVE TO FREE-FIELD VALUES.
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SPECTRA ARE FREE FIELD + 6dB
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SYM30L NUMBER TEMP  RATIZ  RE INLET L
e 1776 1150°F 2.0c0  110°
1776 1150 2.520 50FP
1776 1150  3.0302 S0FP
1776 1150 3.43
3.
4

3S5ER
CCAT

(&)
Ly
o

= &
O W~ \aGJ.‘F’

W O ® UL

EIVER
ATIC
S0FP

0 50F
g 5F 2
" 50F?

1776 1150
1775 1150

— Pt bl it et et |
(S BN N o i

72
ad
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FREE FIELD VALUES

POLAR
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T RUN PRESSURE JET
Bk NUMBER RATIO TEMP
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Y
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L
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177 3. 40 1183

177 3.70 1150
Qe 177 4.00 1150
E
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NOZZLE: 42T/ANNULUS-3.0AR-CPA-ET/RC
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ALT = 1000 FT, VEL = 0 FPS5, S.L. = 2128 FT, 4 ENGINES

ANGLE = 110 DEG TEMP = 77 DEG R.H. = 70 PER CENT
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A2.0, X2.5, 03.0, 9923.4, ©3.7, &4.0

NOZZLE: 42T/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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TT = 1150°F A8 = 6.67 FT2 RUN: 177
PR = A2.0, X2.5, 03.0, 93.4, ©3.7, A 4.0
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JET NOISE SPECTRA AT THE 2128 FT. SIDELINE,
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TEST CONDITIONS

NOZZLE: 42T /Annulus-2.6AR-CPA-ET/RC
FACILITY: HNTF

DATE: 10-17-73 Tamg = 55°F RH.= 773

SCALE MODEL Ag = 17.2 in.?2

V, (IDEAL) REMARKS REF

1875 fps Annulus width =
2126 0.8"

2303

2413

2483

2544

MICROPHONE LAYOUT: 50 FOOT POLAR ARC, MICROPHONES FLUSH WITH
CONZRETE GROUND SURFACE. MEASURED ACOUSTIC
DATA IS +6 dB RELATIVE TD FREE-FIELD VALUES.
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NOZZLE: 42T/ANNULUS—2.6AR—CPA—ET/RC
(0.800" WIDE ANNULUS)
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1150°F Ag = 7.63 FT? RUN: 175
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1/3 OCTAVE BAND LEVEL-3B re: 0.0002 MBAR//2128 FT SIDELINE
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173 OCTAVE BANDS. BAND NUM3ERS BEGIN AT 50 HZ.

TT = 1150°F A8 = 7.63 FT2 RUN: 175
PR = A2.0, X2.5, 03.0, 993.4, $3.7, A4.0

NOZZLE: 4ZT/ANNULUS—2.6AR—CPA—ET/RC
(0.800" WIDE ANNULUS)
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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

<3|
=
-
b
(53]
[a]
g
0
e
Fu
w
o~
—t
~N
>~
™~
84
.
m
3
™~
o
o
o
o

— o3
2 4 6 8 10 12 14 18 8 20 22 24
1/3 OCTAYE BANOS. BAND NUMBERS BeSGIN A7 50 HZ.

1150°F A8 = 7.63 FT? RUN: 175
A2.0, X2.5, 03.0, qr3.4, ©3.7, A 4.0

NCZZLE: 42T/ANNULUS-2,6AR~-CPA-ET/RC
(0.800' WIDE ANNULUS)

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

1/3 OCTAVE BAND LEVEL-dB re




TEST CONDITIONS
NOZZLE: 42T/Annulus-2.4AR-CPA-ET/RC
FACILITY:
DATE: 10-15-73 Tamg= 61°F R.H.= 82%

SCALE MODEL As = 18.9 in.2

RUN NO. NPR Tr V. (IDEAL) REMARKS REF

167 2.0 1150°F 1875 fps Annulus width =
" 2.5 " 2126 1.067"

" 3.0 h 2303

" 3.4 " 2413

" 3.7 n 2483

Y 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.

3v2

L

o




5

-
-

—g—
P -

SN

FREQUENCY [HZ]

149]
=
s}
|
&
=
a)
3
[£3]
=
e
=
(3
24
=

JET NOISE POWER SPECTRA

(1.067" WIDE ANNULUS)

i

42T /ANNULUS-2.4AR~-CPA-ET/RC

}
NOZZLE: 4.
l%l Ii

T

4

-+
pu .
~de
-

gap-TIATT S3EMO4d aNVE FAVIOO £/1




SPECTRA ARE FREE FIELD + 6dB
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NOZZLE: 42T/ANNULUS-2,4AR~-CPA-ET/RC
(1.067" WIDE ANNULUS)

SIDELINE

2128 FT.
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DIRECTIVITY ANGLE DEGREES
T150°F A8 = 8.4 FT2 RUN: 167
A2.0, X2.5, 03.0, €83.4, ©3.7, &4.0
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1000 FT, VEL = 0 FPS, S.L. = 2128 FT,
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BAND NUMBERS BEGIN AT 50 HZ.
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NOZZLE: 42T/Annulus-2.lAR-CPA-ET/RC

FACILITY: HNTF

DATE: 10-16-73 Tamp= 58°F R.H.= 83%
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MICROPHONE LAYOQUT: 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
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SPECTRA ARE FREE FIELD + 6dB
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NOZZLE: 42T/ANNULUS-2.1AR~CPA~ET/RC
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0.0002 MBAR//2128 FT SIDELINE

1/3 OCTAVE BAND LEVEL-dB re

ALT = 1000 FT, VEL = 0 FPS, S.L.

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

|
|

FACILITY: HNTF

DATE: 11-26-73

RUN NO. NPR

07 2.0
2.5
3.0
3.5
3.8

MICROPHONE LAYOUT:

o
o e

S
R R

TEST CONDITIONS

Tr

1500°F

61T-3.1AR-CPA-RT/NC

Q

91%

Tams = 41°F R.H.=

SCALE MODEL As = 28.9 in.?

V, (IDEAL) REMARKS

11-26-73

REF

2072 fps
2351
2548
2697
2771

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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TEST CONDITIONS

NOZZLE: 61T- (CANTED) - 3. 1AR-CPA~RT/NC

FACILITY:  HNTF

DATE: 12-3-73 Tamg= 50°F R.H.

=, 7%

SCALE MODEL As = 28.9 in.?

RUN NO. NPR Tr V. (IDEAL) REMARKS REF

18 1500°F 2072 fps YRGS
> 2351
2548
2697
2771

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

NOZZLE: 85T7-3.1AR-CPA-RT/NC
FACILITY:  HNTF

DATE: 12-4-73 Tams = R.H.=
SCALE MODEL As =

RUN NO. NPR V. (IDEAL) REMARKS
2 s

0 2072 fps 12-4-73
‘ad 2351 "
.0 25438
5
8

2697
2

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 + 6d4dB
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