
AD-A II ? 147 AIR FORCE AEROSPACE MEOCAL RESEARCH LAB WRI$HT-PATT--ETC F/G 1/2
USAF BIOINVIRONNENTAL NOISE DATA HANDBOOK. VOI.UME 161. A/M32A-8--ETC(U)

UNCLASSIFIED AMR-T-5-50-VOL- 161 NL

III11111"InMiii
111111



IIIIL25

MICROCOPY RESOLUTION TEST CHART



1 R7

-T-0'A
W.

VwW 
40IVP-

A

-v

-j-o -V

41
fit

A*
f"ji,

It

ib

vi



1-W

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

4F



SECURITY CLASSIFICATION OF THIS PAGE '"o~n D.t. Entered)REDISRCOS

REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM

I REPORT NUMBER 12 GOVT ACCESSION NO. 3RECIPIENT'S CATALOG NUMBER

A 4RL-TR-75-50, Vol. 161 AAA 116 N ?'
4. TITLE (*cdS s1IS 5 TYPE OF REPORT & PERIOD COVERED

USAF BIOENVIRONMENTAL NOTSE DATA HANDBOOK' Volume 161 of a series
A/M32A-86 Generator Set,* Diesel Engine 6. PERFORMING ORG. REPORT NUMBER

Driven_______________
7 AUTHOR(S) 6. CONTRACT OR GRANT NUMBER(S)

Thomas H. Rau, liLt, USAF, BSC

9. PERFORMING ORGANIZATION NAME AND ADDRESS IS PROGRAM ELEMENT PROJECT. TASK
A REA & WORK U NIT NUMBERS

Air Force Aerospace Medical Research Laboratory
Aerospace Medical Division, Air Force .62202F 72310714
Systems Command, Wright-Patterson AFB, OH 45433

11. CONTROLLING OFFICE NAME AND ADDRESS 12 RFPORT DATE

Same as above May 1982
I3 NUMBER OF PAGES

57
14. MONITORING AGENCY NAME & A.DDRESS'if differ-'I I~, Conirloillng OfiSce) IS SECURITY CLASS. (0l this -,r.

- nclassi fied-_
IS- DECLASSIFICATION DOWNGRADING

SCHEDULE

16IS. RBTO SUPPL EMENT OTES seprt

Appo. e KEY WODS blic releav~.se; istribution un,~I~yb limitoned

19. KEY WR DST (CorrjnS m5 IWoveS side it nss aryWI) .nd idenfy by block 1Hoobe)

A/The AMA-86 6enerator set, isaDiesel EnieDiengn drvnsuc ofectia

power used for the starting of aircraft, and for ground maintenance. This
report provides measured and extrapolated data defining the bioacoustic
environments produced by this unit operating outdoors on a concrete apron at
normal rated/loaded conditions. Near-field data are reported for 37 locations
in a wide variety of physical and psychoacoustic measures: overall and band
sound pressure levels, C-weighted and A-weighted sound levels, preferred

00 ~ 1473 EDITION OF 1 NOV495 IS OBSOLETE
DD I '0AM1, 1473SECURITY CLASSIFICATION OF THIS PAGE (1101ho Data Entered)

A.



SECURITY CLASSIFICATION OF THIS PAGE(Whan Dta Entered)

speech interference level, perceived noise level, and limiting times for total

daily exposure of personnel with and without standard Air Force ear protectors.
Far-field data measured at 36 locations are normalized to standard
meteorological conditions and extrapolated from 10 - 1600 meters to derive sets

of equal-value contours for these same seven acoustic measures as functions of
angle and distance from the source Refer to Volume 1 of this handbook, "USAF

Bioenvironmental Noise Data Handbox- Vol 1: Organization, Content and
Application," AMRI-TR-75-50(l) 1975, or disc"".ion of the objective and design

of the handbook, the types of data prc ented, measurement procedures,
instrumentation, data processing, defintions of quantities, symbols,
cquatiors, applications, limitations, et

ST

~SECURITY CLASSIFICATION OF THIS PAE(WP..,. 0.f. En*'.d)

4 t



PREFACE

This report was prepared by the Biodynamic Environment Branch, Air Force Aerospace Medical

Research Laboratory, under Project/Task 723107, Technology to Define and Assess Environmental

Quality of Noise, from Air Force Operations.The author gratefully acknowledges Mr. John Cole and Mr.

Robert Powell for assistance in preparing this report, Mr. Robert Lee for assistance in acquiring the raw

data, Mr. Henry Mohlman, Mr. Keith Kettler and Mr. Fred Lampley of the University of Dayton for

assistance in the mechanics of data processing and Mrs. Norma Peachey for typing and assistance in

preparation of graphics.

J i f tl
411

!

.4J '



Table of Contents

Page

IN T R O D U C T IO N ............................................................... 3

N E A R -F IE LD N O ISE ........................................................... 4

FAR-FIELD NOISE ......................................................... 5

List of Tables

NEAR-FIELD NOISE
1. Measurement Locations and Test Conditions for

Operator Noise Measurements ................... .................. 4
2. Measured Sound Pressure Level

1, 3 Octave Band ................................................. 6-8
Octave Band ...................................................... 9-11

:4. Measures of Human Noise Exposure ......................................... 12-14

FAR-FIELD NOISE
4. Measured Sound Pressure Level

1/3 O ctave B and ................................................... 15-16

List of Figures

NEAR-FIELD NOISE
1. M easurem ent Locations ...................................................... 17

FAR-FIELD NOISE
1. M easurem ent Locations ...................................................... 17
2. Norm alized Noise Levels .................................................... 18-19
3. Overall Sound Pressure Level - Contours .................................... 20-21
4. C-Weighted Sound Level - Contours ......................................... 22-23
5. A-Weighted Sound Level - Contours ......................................... 24-25
6. Perceived Noise Level - Contours ............................................ 26-27
7. Speech Interference Level - Contours ........................................ 28-29
8. Permissible Exposure Time - Contours ...................................... 30-35
9. Octave Band Sound Pressure Level - Contours .............................. 36-53

2

4,



INTRODUCTION

The A, M32A-86 generator set is a diesel engine driven source of electric power used for the starting of
aircraft, and for ground maintenance. This unit is manufactured by Hobart.

This volume provides measured and extrapolated data defining bioacoustic environments produced by
this unit. Such data are essential to evaluate ear protection requirements, limiting personnel exposure
times, voice communication capabilities, and annoyance problems associated with operations of the
A/M32A-86 generator set.

This volume is one of a series published by the Air Force Aerospace Medical Research Laboratory
(AFAMRL) under the same report number (AMRL-TR-75-50) as a multi-volume handbook that quantifies
the noise environments produced at flight/ground crew locations and in surrounding communities by
operations of Air Force aircraft and ground support equipment. The far-field, community-type, noise data
in the handbook describe the noise produced during ground operations of aircraft, ground support
equipment, and other ground-based equipment or facilities.

Volume I of this handbook discusses the objectives and design of the handbook, the types of data
presented, measurement procedures, instrumentation, data processing, definitions ofquantities, symbols.
equations, applications, limitations, etc. Refer to Volume I (reference 1) for such information because it is
not repeated in other handbook volumes.

A cumulative index lists those aerospace systems contained in the handbook, and identifies the specific
volumes containing each type of environmental noise data available (i.e., inflight flight crew and
passenger noise, near-field ground crew noise, far-field/ community noise). Volume numbers are assigned
sequentially as individual volumes are published. This index is periodically updated as individual
volumes are published and is available upon request from AFAMRL/BBE, Wright-Patterson AFB, OH
45433. Organizations on the distribution list for the handbook will automatically receive a copy of each
updated index as it is generated.

Direct any questions concerning the technical data in this report and other handbook volumes to:
AFAMRL/BBE, Wright-Patterson AFB, OH 45433; AUTOVON 78-53675 or 78-53664; Commercial (513)
255-3675 or (513) 255-3664.

1. Cole, John N.- USAF Bioenvironmental Noise Data Handbook, Volume 1: Organization.
Content and Application, AMRL-TR-75-50(1). Aerospace Medical Research Laboratory,
Wright-Patterson Air Force Base, Ohio, 1975.
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NEAR-FIELD NOISE

MEASUREMENTS

A standard A.']M32A-86 generator set was operated outdoors on a concrete apron at normal rated
conditions and electrically loaded, using an A/ M24T-8A load bank with no significant sound-reflective
sprfaces present except the ground plane. The load bank was physically located so as to not interfere with
the A/M32A-86 noise field. Table 1 notes the surface meteorological conditions at the time of
measurement.

Figure 1 identifies 72 noise measurement locations at a height of 1.5 meters above the concrete apron
(nominal ear level of ground crew). The 0 degree reference direction passes through the tow bar. The :16
locations on the two inner circles are in the acoustic near-field of the source where the sound wave fronts
generally do not spherically diverge and the source appears to be spatially distributed (i.e., not a point
source). Consequently, these near-field data cannot be extrapolated to longer distances but do properly
define the levels at locations close to the unit.

Near-field measurements were also made at ear level at the operator control panel. Table I lists the
numeric/alphabetic designators used on the data pages in this report to identify the operator
measurement location and test conditions. The designator I A means operator location I and test
condition A. Such a descriptor is essential in many handbook volumes that involve multiple combinations
of location/conditions. It is used in this report to maintain format consistency.

RESULTS

The measured data presented in Table 2 define the sound pressure levels (SPL) produced by the A M32A-
86 unit aircraft at the 37 specified, near-field locations. This table includes the overall, 1 3 octave band.
and octave band levels. From these data one can calculate the variety of measures in Table 3 which are
widely used to assess the effects of noise on personnel and their performance.

For data at other intermediate near-field locations (i.e., for radial distances less than 10 meters) you can
interpolate between the 72 measured data points. All near-field data are for the meteorological conditions
at the time of test but are valid for all typical airbase meteorology because of the short distances over
which the sound is propagated.

TABLE 1

MEASUREMENT LOCATIONS AND TEST CONDITIONS
FOR OPERATOR NOISE MEASUREMENTS

A 'M32A-86 Generator Set
Wright-Patterson AFB, 19 March 1980

NSN 6115-01-061-6610,,Field # C03

Measurement Location
1 Operator Control Panel

Operation
A Diesel Engine at 2000 RPM

Meteorology
Temperature 9 oC
Bar Pressure .768 m Hg
Rel Humidity 40 'Vo
Wind - Speed 4.1 m/sec (8 Kts)

4
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FAR-FIELD NOISE

MEASUREMENTS

Noise measurements were also made on the same A M32A-86 unit under the same test conditions at the
outer circle locations on Figure 1. These 36 locations are in the acoustic far-field of the source where the
sound wave fronts spherically diverge and the unit may be regarded as a point noise source. Under these
far-field conditions, the measured data can be extrapolated to longer distances.

RESULTS

Table 4 lists the overall and 1 3 octave band SPL measured at the 36 far-field locations under the
meteorological conditions at the time of the test. These data were normalized to 10 meters distance and
standard meteorological conditions (15 C temperature, 70, relative humidity. 0.760 meter Hg barometric
pressure) and used to derive the graphic data in Figure 2 which provides a compact summary of the far-
field noise characteristics of the A M32A-86 generator set in a standard format.

These measured data were also used to derive sets of equal noise contours (Figures 3 through 9) describing
seven different measures of noise as a function of angle and distance from the source for standard day
meteorology. Note that Figure 8 contours identify limiting exposure times for personnel. Missing data
points on any of the contours are the result of eliminating measured data which contained excessive
influence of spurious background noise present at the time of measurement. In some cases contour levels
at these missing data points were estimated and indicated with dashed lines.

5
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TABLES MEASURED SOUND PRESSURE LEVEL (03) )IDENTIFICATIONS
2 1/3 OCTAVE BAND2 ) 0EGA 3.2

........................ --------------------------------------------------------------- ) EST AU-I01-0O1
NGISE SOURCE/SJBJFCT0 C UPERATION:I ) RUN 03

DIESEL ENGINE AT 2000 RAM )
A/M32A-e5 GENERATOR SET ( AlI 24T-oA LOAD vANK 0 0 APR 82
GROUND CREW ( 190A-P,2%OVAC, 4001Z ) .
NEAR FIELD NOISE LEVELS ( 23KW PER AC PHASE ) PAGE F1

----------------------------------------------------------------------------------------------------------------------- I
LuCAr104/ZONOITION

OISTANCE (M)- 4 4 4 4 $ 4 4 4
FRED ANGLE DEL,)--) 0 20 4. 60 80 130 120 140 160 16 200 220 2%0
(HZ) CONDITION ---- A A A A A A A A A A A A A

25 69< 694 71< 69' b5< 66< b3- L6< o4< 63< 64' 60' 65'
31.5 lb ?v 12 71 66< 6 b4< 66< 6< 4C 64.< 64< 66<
40 71 73 ug 07C 66< 65< 6,6' 68< 6S< 65< 6< 63' 63'
50 70 70 b9 o b5< 64 63< 66 66< bs< 65' 65' 65c
63 73 78 77 76 7. 73 70 70 61 . 66 68 71 5
0 75 ?4 73 72 71 71 69 70 09 E '.9 69 69

100 5' 82 80 77 71 75 74 74 7. 7.. 74 76 76
125 135 103 103 99 39 94 86 91 3 92 60 9 59
160 93 92 89 67 87 e2 78 82 8b 8o 8b 81 79
200 84 85 61 b0 61 61 84 85 i1 78 80 81 79
250 39 104 9b 95 97 97 92 95 19 b9 93 9% 84
315 d! 14 87 a5 64 86 82 84 34 84 so 66 81
400 81 85 84 79 84 60 83 82 65 84 82 83 79
500 do 85 a5 81 78 79 79 76 78 77 76 78 82
630 0b 83 83 81 78 75 81 79 77 77 77 80 a1
800 a? 87 b 83 82 80 83 81 64 82 80 86 80

1000 37 68 as 86 A1 80 79 81 88 81 81 81
1250 81 e8 64 a3 61 82 80 82 s0 61 81 81 83
1600 86 84 84 81 60 79 76 80 78 80 7d 81 79
2000 d3 a4 82 80 75 75 71 77 75 76 76 78 77
2500 8? 84 6t 78 75 75 75 77 77 77 b ?b 76
3150 0 63 83 79 75 73 74 7'. 7 ?a 75 74 75
4000 77 77 76 7b 70 b9 70 70 71 72 70 70 71
5000 ?9 79 79 77 72 71 73 73 13 is ?3 ?2 73
6300 77 7f 78 75 to r,9 70 71 ?0 72 69 68 70
8000 77 77 76 75 69 70 70 70 71 7z b9 67 ?a

10000 77 77 76 r6 b T0 71 71 71 ?2 69 b9 70

OVERALL lob 107 102 101 101 99 96 98 97 96 9b 97 94
C--------------------------------------------------------------------------------------------------------------------S

< LEVEL CORRECTED TO REMOVE SACKGkOUND/ELECTkONIC NOISE.

,1
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TABLEI MEASUREO SOUND PRESSUPE LEVEL (03) )IDENTIFICATION?
1/3 OCTAV BAN 0

2 I OM4EGA 3.2
-------------------------- -------------------------------------------------------------- TEST AU- -
NOISE SOURPE/SUBJEZTI ( OPEPATIONS ) 3 RUN 04

D dIESEL ENkINE AT 200J RD- ) )
A/M32A-E6 GENERArOQ <T ( A/14 21.T-9A LUAJ RANK I 06 APR 82
GROUND CREW ( 190AMP,24JVAC,4GOHZ ) )
NFAR FIELD NOISE LEVELS ( 23KW PER AC PHASE ) 3 PAGE F2

0-----------------------------------------------------------------------------------------------------------------------3
LOGATI04/CO412TIUN

OISTANCE (M)-> 4 4 4 4 N 2 ? 2 2 2 2 2 2
FREG ANuLE (DFG)--' 260 280 300 320 34U 0 20 40 0 83 130 129 140
(HZ) CONDITION--> A A A A A A A A A A A A A

25 65< 63< b5< TO< 09 e? 78 70< 65< 72 10< 69' 68<
31.5 61< 71 7. 7b 77 85 79 75 71 71 13 6, 50<
40 6!< 65< C8< 71 72 80 14 71 TO b9 68< b9 58<
50 65< 65< 6?< 69 70 79 14 71 59 58 68 67 68
63 14 76 19 ba 8j 85 83 82 31 51 71 76 73
a 0 73 71 7? 73 72 80 78 75 73 12 F2 M1 71
100 7 8 i1 83 8 8 85 81 ?b 7. 76 7S 80
125 9t 9T 102 104 164 113 10? 000 34 90 37 93 95
160 82 8b 91 82 93 101 95 90 87 so 86 85 87
200 o0 78 80 79 80 96 94 88 85 6o 86 89 91
250 90 04 9. 94 95 105 IV* 103 131 9? 96 98 130
515 78 8 84 07 86 93 97 92 59 86 83 88 89
400 5 85 89 83 do 91 89 89 53 68 86 83 87
500 a? A.. 83 8b os 94 92 868 3. 85 8b 82 82
630 77 76 79 83 85 92 91 8 84 82 81 85 83
500 31 81 a b A5 ,4 92 86 34 b4 32 63 81

4 100 79 82 83 88 so 95 92 07 S'. o 63 84 84
1250 82 8. 86 88 88 96 94 89 55 63 85 84 85
lbo0 1 80 84 85 83 93 93 o t 5 ol 5? 61 02
200 7 79 8? 84 83 91 'j 6 84 82 83 7 19 79
2501 16 77 82 84 01 90 do 84 50 I8 18 19 19
3150 I: 77 82 84 7q 88 6E 83 18 76 71 75 I6
400& 71 73 73 80 7, b4 83 79 74 72 72 71 72
5000 7! 15 81 8i I7 8f 8F 8? 76 75 15 74 74
6300 70 72 do 82 75 8 84 80 F4 72 71 72 71
8000 0 72 80 81 16 84 83 80 74 12 71 72 70

10000 73 7? 81 31 76 oD 85 80 74 73 7? 72 71

OVERALL 95 IGO 133 105 10 114 111 Lot 102 lul 3l1 101 102
----------------------------------------------------------------------------------------------------------

LEVEL CORRECTE) TO rEMOVE dIACKGKUND/ELEZTrONIC NOISE.



TA9LEI M'EASUREO SOUNJ PRESSJRE LEVEL (03) I aINTIFICATIUNI
1/3 OCTAVE 2ANr2 ) clqp 6A 3.2

NCISE SOUkCE/SU3JET I G FERATIONS PUN 65

C DIESEL ENGINE AT 2009 iM )
A/M32A-t6 GENERATUR SET C A/M 24T-iA LCAD BANK j r) APR e,
GROUND CREW ( 190AMP,24UVACr,,0HZ )
NEAR FIFLU NOISE LEVELS ( 23KW PER AC PHASE C E0

r 
F3

LUCATION/CONOITICN
DISTANCE (M)-) 2 2 2 2 2 2 2 2 ? T LCCATION

FREQ ANULE (DEG)--- 160 181 200 223 24i 2uO 280 300 ??3 3.J TEST CeN ITION
(HZ) CONITION---' A A A A A A A A A A I/A

75 6,' 78 b 69o b.< 69' 66< 67' 7b 91 73
31.5 ?a 75 70 71 5b6 69 72 76 a bo 73
40 71 7? 6d< 68' 62' 67' bi' 72 77 84 7'
50 o 70 bO 69 b9 E9 b6 70 73 5j 71
63 72 73 14 76 78 o0 82 84 q5 6 83
30 7? 73 74 73 7! 73 ? 76 77 81 77

100 80 81 83 84 *j 85 05 as 86 09 83
125 47 97 92 87 9. 99 193 107 111 11. 103
160 90 93 89 83 87 89 91 96 130 103 90
200 9D 85 11 33 83 66 93 91 93 96 91
C 250 . 95 101 97 102 104 105 104. 1 112 98

C 315 91 12 94 87 32 92 94 9S 91 91 89
400 R7 86 8 80 88 8, 05 o4 3s 91 87
500 64 62 87 85 or 89 87 d5 00 9 P6
650 8? 81 83 8. 30 8 b 82 at 35 12 52
800 3' 03 80 02 83 83 84 86 93 93 85

1000 8 85 85 86 84 84 86 0o 90 14 8
1250 80 05 b7 83 87 87 88 88 3? 96 87
1600 84 8Z 53 63 84 8 0 6 03v j . 8'.
2000 79 81 ol 30 61 bi 82 84 37 93 81
2500 7 81 00 79 73 7- el 44 37 02 81
3150 7? 73 71 76 77 7o 8 8 ! 19 91 7A
4000 72 73 73 75 73 7. 77 81 i5 cI 75
p000 73 75 75 75 7 77 7 82 36 e8 7 C
b300 70 72 7? 73 74 75 77 80 8.. 8r 72
8000 70 73 73 7. 74 15 77 80 34 C 72

C 10000 09 73 74 75 7b 76 7? do 14 67 73

OVERALL 131 11 103 10 4 114 106 1a0 110 112 I15 104
C------------------------------------------------------------------------------------------------------- --------------- C
< LEVEL CORRECTEO TO REMOVE 95CKCROUfJjPFLECTRNIC NOISE.

.3



TAQLEI MEASURE3 SOUND PRESSJRF LEVEL (03) IFENTIFIGATION1
2 fCTAVE 9AND

2 uMEGA 3.2
............................... ....................................................... .. TT SS AAUU -1 1 a- 011

NOISE SOURPE/SU3JECT( OPERATIONI ) RJN 03
D CIESEL ENGINE AT 2003 i I

A/M32A-66 GENERATOR SET ( A/N 24T-8A LOAD 4ANK 3 06 APR e?
GR.UND CREW ( I9DAMP,2.04AC, 4.OHZ )
NEAR FIFLU NOISE LEVELS C 23K4 PER AC PHASE I EAGW J1

LOCA
T

34a/CONJITION

DISTANCE (N)-- 4 4 4 4 4 6 4 . 4 9

FREO ANGLE (DEG)--- a 20 40 bo au 101 120 1.. In3 181 20u 220 240

(HZ) CONDITION-.... A A 4 A A f A A A A A A A

31.5 ?d 77 r, 7 0 70 69 71 5( 61) 69 66 6;
63 31 80 7; 78 77 75 73 74 73 71 72 73 7.

12! 135 103 100 99 99 9.. 57 90 14. 63 31 3 99
250 93 105 96 9> 97 97 93 46 1 91 9. 94. S7
500 83 69 80 6 0. e5 !) o4 67 O, 8. 8 (34

1000 92 92 92 8) b 5 36 3 F 54 8F) a 6 06 1
2000 39 39 o7 05 02 o1 8 83 32 83 82 84 a?
40a0 df0 e5 53 8? 71 76 77 7F 7 73 7 t 77 70
8009 8? 82 b2 do 14 7r 75 75 76 (7 74 73 75

OVERALL lo 10 102 101 151 99 t 9b 17 96 36 9q q4
.----------------------------------------------------------------------------------------------------------



TABLEI MEASURED SOUND PRESSURE LEVEL (OB) IIDENTIFICATIONS
2 OCTAVE BAND

2 OMEGA 3.2
.--------------------- ------------------------------------------------------------------ TEST AU-101-01

NOISE SOURCE/SUBJECTS ( OPERATIONS I RUN 04
i DIESEL ENGINE AT 2000 iPM S

A/N32A-86 GENERATOR SET S AIH 24T-dA LOAD BANK ) 06 APR 82
GROUND CREW ( 190AMP,24GVAC,400HZ )
NEAR FIELD NOISE LEVELS 5 23KW PER AC PHASE I PAGE JO

I---------------------------- ------------------------------------------------------------------------------------------ I

LOCATION/CONDITION
DISTANCE (H)-> 4 4 4 4 4 2 2 2 2 2 2 2 z

FREQ ANGLE (DEG)--- 260 280 300 320 340 0 Zu 40 so do 1o zo 140

(HZ) CONDITION--' A A A A A A A A a A A A A

31.5 70 72 75 78 78 89 82 77 74 76 74 7% ?3
63 75 71 80 81 82 or 84 83 82 at 80 ? 76 )
125 92 97 102 104 104 1±3 107 100 96 9b 97 9' 95 )
250 90 94 95 95 95 105 lo8 103 130 97 97 99 lot

500 87 88 90 89 90 97 96 92 BA Si 90 88 89
jO0O 56 a? 89 92 91 100 97 95 69 88 88 88 88
2000 83 84 87 BS 88 96 9B 91 87 85 85 8s 85
4000 78 ao 85 88 82 91 90 86b al 9 80 79 79
8000 1" r 85 8 81 b9 49 85 79 77 7b 77 75 )

OVERALL 96 100 103 105 105 114 ill lob 132 101 lot tt 102
---------------------------------------------------------------- ---------------------------------------- --------------

4
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- - ---------------------------------------------------------------------------
TABLE. MEASURED SOUND PRESSURE LEVrL (DB) )IDENTIFICATIONI

2 OCTAVE BAND 32 OMEGA 3.2

----------------------- -------- --- ---------10-N; ---------------------------------------------- I TEST AU -lol-001
NOISE SOURCE/SU9JFCTI 4 OPERATION: 2 RUN 05

( DIESEL ENGINE AT 2000 RPM )
AIM3ZA-86 GENERATOR SET 4 A/M 241-8A LOAD BANK 1 ) 06 APR P12
GROUNU CREW ( 190A?-P,240VACl4G0HZ 2 )
NEAR FIELD NJISE LEVELS 23KW PFR AC PHASE I PAGE J3

-----------------------------------------------------------------------------------------------------------------------2
LU4.ATION/CONOITIUN

I DISTANCE (M)-, 2 2 2 2 2 2 2 2 2 2 OPERATOR LOCATION
FREQ ANGLE 13EG)- 160 I80 200 220 240 ?6 280 360 220 340 TEST CONDITION
(HZ) CONOITION---' A A A A A A A A A A I/A

31.5 73 so4 74 u i3 70 78 3 ' 78
63 75 77 77 ?8 73 81 83 85 86 86 8.

4 125 98 90 94 90 95 99 103 108 112 115 101
250 97 -? 102 39 102 104 106 105 142 103 99
500 89 ev 92 91 92 92 89 89 93 9r 90

1000 83 89 90 89 90 90 91 92 9,5 99 92
2200 85 86 86 8b 87 86 8? 89 33 98 87
4000 79 61 83 60 80 81 84 87 92 94 80
8300 75 77 78 29 73 ea c2 85 69 92 77

OVERALL 101 101 103 101 104 106 108 110 112 115 104
----------------------------------------------------------------------------------------------------------

J



-- - - - - - - - - -- - - --(- - - - - - - - - - - - - --- - - - - - - - -- - - - - - - - -
TAELFI M4EASURES OF HUMAN NOISL EXPOSURE )IDENTIFICATION8

3 1 OMEGA 3.2
--------------------------------------------------------------------------------------- TEST AU-101-001 1
NOISE SOURCE/SUBJECT# ( OFERATIONS ) RUN 03

DIESEL ENGINE AT 200J RPM
A/M32A-86 GENERATOR SET 4 A/M 2T-qA LOAD RANK 1 06 APR 82
GROUND CRFW ( 190ANP,2..OVAC, 400HZ )
NEAR FIELD NOISE LEVELS 4 23KW PER AC PHASE v AGF Hi

----------------------------------------------------------------------------------------------------------
LOCATIJN/CUNDITION

DISTANC: (M)-- 4 4 4 4 4 4 4 4 4 4 4 4 4
ANGLE (DEG)--> 0 20 40 60 d0 100 121 140 10 183 203 220 240
CONDITION~..~ A A A A A A A A A A A A A

HAZARDIPROTECTION
C-WEIGHTEO OVERALL SOUND LEVEL (OASLC IN 09.) AT EAR
A-WEIGHTED OVERALL CUN) LEVEL (3ASLA IN OBA) AT EAi
MAXIMUM PERMISSIBLE TIME (T I' MINUTES1 FOR ONE EXPOSURE PER DAY (AFR 161-35, JU.Y 73)

NO PROTECTION
OASLC 105 10? 102 101 101 19 96 9o 9? 96 9c 97 9.
OASLA 97 99 96 94 92 92 91 92 90 9. i0 91 90

T s0 36 60 85 122 120 143 125 170 14$ 1r 143 1,0
MINIMUM O1L EAR MUFFS

OASLA 35 85 80 79 79 76 72 75 74 rS 73 7. 71
T 404 404 960 960 960 9E1 960 960 960 9bO I60 960 963

AMERICAN OPTICAL 1700 EAR MUFFS
OASLA* d0 80 75 74 7. 72 6? 73 6 69 69 69 66

T 960 960 96O 960 960 950 960 960 950 9b0 96 960 960
V-SIR EAR PLUGS

OASLA* 74 7? 72 70 70 7o 65 69 '7 6 68 b68 66
T 960 360 960 960 901 960 960 960 960 '60 960 960 960

AMERICAN OPTICAL 1700 EAR 4JFFS PLUS V-SIR EAR PLUGS
OASLA

*  
62 63 59 57 5? 55 53 54 53 53 53 S? 52

T 960 960 960 960 9bO 96J 96u i60 960 100 9bO 960 960
4 M-133 GROUND COMMUNICATION UNIT

OASLA- 74 74 71 69 bX 66 64 as 65 65 64 65 63
T 460 960 960 960 960 960 36& 0 960 V60 90 960 Q60

f COMMUNICATION
f PREFERRED SPEECH INTERFERENCE LEVEL (PSIL IN LB)

PSIL 90 90 89 86 d5 e3 a! 84 5 06 8.. 85 85

ANNOYANCE
PErCEIVED NOISE LEVEL, TONE CORRECTED (PWLT IN PNJ8)
TONE CORRECTION 4C IN O)
PNLT 114 116 111 110 109 108 106 107 106 106 106 10? 104
C 3 3 3 3 S Z 2 2 2 2 2 2 2

-----------------------------------------------------------------------------------------------------------------------I
BASED ON CALCULATEu SOL SPECTRUM UNUER PROTECTIVE DEVICE.

I



TABLES MEASURES OF HUMAN NOISE EXPOSURE IrENTIFICATInN1

3 3 OMEGA 3.2
I..................................................................................---- TEST AU-101-001"

NOISE SOURCE/S'JSJECTI ( OPERATIONI ) RUN 04
I DIESEL ENGINE AT 2000 <Pm )

AIM32A-86 GENERATOR SET I A/M 24T-OA LOAD BANK G 5 APR 82
GROUND CREW 190AMP,2-OVAC,400H7 )

4 NEAR FIELD NJISE LEVELS C 23KW PER AC PHASE P PAGE H2
-----------------------------------------------------------------------------------------------------------------------

LOCAT104/CONDITION
DISTANCE (M)-- 4 4 4 4 4 2 2 2 2 2 2 2 2
ANGLE (DEG- Z60 280 300 320 340 0 26 40 60 83 100 120 140 1
CONDITION--V A A A A A A A A A A A A A I

HAZAiD/PROTECTION
C-WEIGHTED OVERALL SOUND LEVEL (OASLC IN DOC) AT EAi
A-WEIGHTED OVERALL SOUND LEVEL (OASLA IN DOA] AT EA4.
MAXIMUM PERMISSIBLE TIME (T IN MINUTES) FOR ONE EXPOSURE PER CAY (AWk 161-35, JU.Y 73)

NO PROTECTION
OASLC 96 100 103 105 L05 114 111 106 102 101 131 101 132
OASLA 90 92 9, 97 96 105 104 99 35 9, 94 94 95 1

T 110 120 7t 50 60 13 15 30 71 b2 e5 85 71
MINIMUM qPL EAR MUFFS

C OASLA* 73 78 81 83 84 92 88 83 ri 76 70 78 79
T 960 960 07 571 48j 120 240 571 960 963 660 960 960 3

AMERICAN OPTICAL 1700 EAr MUFFS
OASLA' 68 73 77 7s 79 b7 c4 78 Ff 73 73 ?3 75

T 960 963 960 350 9b0 285 48G 160 140 950 960 960 960
V-SIR EAR PLUGS

OASLA- 67 69 71 ?3 73 81 81 71 73 71 11 72 73 3
T 960 960 960 960 900 607 007 9 0 960 960 IbO 960 9s0

AMERICAN OPTICAL 1700 EA; MUFFS PLUS V-SIR EAR PLUGS
OASLA* 5! 56 59 b1 b1 70 67 a? 58 5r 5? 57 8

T 960 960 960 960 60 9EO 96C 4o0 -10 960 960 960 960
H-133 GROUND COMMUNICATION UNIT I

OASLAs 64 67 71 73 73 81 70 73 69 66 b 68 69 )
I T 9o0 90 960 460 4b do? 960 960 903 463 960 960 9'0 

COMMUNICATION
PREFERRED SPEECH RPERENCF LEVEL (PSIL IN DR)

PSIL 85 86 84 90 9a 48 96 92 a 87 67 67 d7

ANNOYANCE
PERCEIVE NOISE /EL, TONE CORRECTED (PNLT IN PNUB)
TONE CORRECTION - IN Db)

I PNLT 10. 108 112 114 113 122 121 116 102 113 110 100 1l1
C 2 2 3 3 3 3 3 2 2 1 3 2 2

-------------------------------------------------------------------------------------- 3
SASEG ON CALCULATED SPm SPECTRUM UNDER PROTLCTIVE j£vICE.

.1

"i~.



IASLES MFASURES OF HDMAN NOISF EXPOSURE )..NTIFICATIONI3
3 OMEGA 3.2

-3-.. .. .. ...---.---------.---------.---------... .. .. .. ... .. .. .- TEST AU-101- Ol

NOISE SOUXISUBJECT3 ( OPEPATIONS )R RJN 05
DIESEL ENGINE AT 2000 R D'

A/M32A-845 GENERATOR SET I A/M 24T-bA LOAD BANK ) ) 06 APP 82
GROUND CREW ( I93AMP,24OJAC,00HZ 3 1
NEAR FIELD NOISE LEVELS f 23KW PER AC PHASE P fAGE H3

-----------------------------------------------------------------------------------------------------------------------I
LOCATiON/CONDIEION

DISTANCE (M)-- 2 2 2 z 2 z 2 2 ' 2 OPERATOR LOCATION
ANGLE (DEG)--- 160 180 200 220 24J 260 2tO 300 220 340 TEST CON3ITION
CONOITION---, A A A A A A A A A A IA

HAZARO/PROTVCTION
C-WFIG4TEC OVERALL SOUND LEVEL (OASLC IN OBC) AT EAR
A-WEIGHTFD OVERALL SOUND LEVEL IOASLA IN DBA) AT EAl
MAXIMUM PERMISSIBLE TIME (i I MINUTES) FOR ONE EXPOSURE PER DAY (AFR 161-35, JU.Y 73)

f NO PROTECTION
OASLC 101 101 103 101 104 106 10a 109 112 115 104

I OASLA 9'. 95 97 95 97 98 99 100 132 105 96
T 85 71 t0 71 50 42 36 30 21 13 60

MINIMUM IPL EAR MUFFS

OASLAO 74 79 80 77 @0 83 85 68 31 94 81
T 060 960 60 b0 960 571 .0D4 240 143 85 807

AMERICAN OPTICAL 1700 EAq MUFFS
OASLA* F4 7. 7b 73 7b 78 81 83 B0 89 77

T 060 ib6 960 960 9bo 960 80 Sri 359 202 960
V-51P EAR PLUGS

OASLA* 72 r2 75 72 75 77 70 78 7 1 73 7
T 360 960 460 960 960 9LO 960 960 900 Al? 960

AMERICAN OPTICAL 1700 EAR MUFFS PLUS V-5IR EAR PLUGS
OASLA* is 57 51 D7 6a 61 63 65 i8 71 60

T 960 963 96J 96O 961 960 960 960 960 9bO 960
H-133 GROUND COMMUNICATION UNIT

I OASLA- 60 69 70 66 70 F2 74 77 so 8 71
T 360 9bO 3bo 9bO l160 960 960 9b0 960 571 963

COMMUNICATION
PREFERRED SCEECH INTERFERENCE LEVEL (PSIL IN GO)

PSIL 88 6a 83 89 90 e9 89 90 34 90 90

ANNOYANCE
PERCEIVED NOISE LE4EL, TONE CORRECTE3 (PNLT IN PNDB)
TONE CORREOTION (C IN 09)

PNLT 109 110 112 010 113 11s 11b 117 120 124 112
C 2 2 1 1 2 2 2 3 3 3 2

------------------------- --------------------------------------------------------------------------------
BASEU ON CALCULATEL SP . SPECTRIJM UNJE,( PROTECTIVE JEVICE.



I TABLES MEASU ED SOUND PRESSURF LEVEL (DR) OICENTIFICATroN!
4 113 0 TAVE BANO

DISTANCE z 10 METERS uMEGA 1.4
............................................................................................ ESTEST -A--1 I-- I
NGISE SUURCE/SUBJECTS ( OPERATIONS I IETEOROLOGVI kUN 01

A/M3?A-8i bENEKATOR SET f DIE3EL ENGINE AT 2003 .404 TEMP z q L
FAR FIELD 4OISE LEVFLS C A/M 24T-BA LOAD PANK RAP 

0
RESS = .766 -H 26 OCT l1

( 190 AMP, 26QVAC400HZ I REL HLUI') = 40 %
( 23KW P5R AC PHASL ) )AGE I

------------------------------------------------------------------------------------------------------------------------C
FREQ ANGLF (UEGREES)
(HZJ 0 10 20 30 4) 5. 60 70 80 90 1.0 110 120 110 1'i 1,0 140 177 It, j

2C 67 b5 64' obb &7' 69' 7? 2 1 f2 72 14 75 ? 74 16 is 77 76 77
31.5 bO 69 69 67' 68' 60' 09 70 550 68 ' b' 70 72 ?0 71 72 72 77 72
40 6.< 64 61< 63< b4 . 6'. t44 65' 6,' 66' E7 66< oi< 67< 68< og 70 T0 70
50 65' 65< 64< 6.< 64' 63' 64' b3' 63' 63< o3< 61' 65 , 63' 65' tr u6' 6R ,R)
63 74 74 74 74 75 7, 73 73 71 60 be 65' 61' 6 !' u. 64

<  
b4f 5' 64'

80 12 73 72 7z 7z ?1 73 71 69 69 70 6* o? 67 67 be b7 SE bs
100 78 70 79 77 77 76 76 7, . 72 71 73 '. o) 0 0 9 9 F3
125 101 101 102100 )0 go 98 97 97 95 63 91 o3 s6 47 39 90 90 68
' 0 89 89 90 88 d9 67 80 0o 35 54 e2 Al 73 77 16 79 60 d0 79
"0 o 8! 83 80 71 76 77 78 79 76 72 7f 60 80 77 r5 71 71 73
250 92 92 86 82 80 do e3 82 84 87 a5 62 ol di Al O2 83 82 As
315 83 81 75 7. 77 7b 76 72 P2 ?7 76 74 P5 7o 80 02 61 8! 82
400 78 75 73 7f 79 78 77 78 81 80 Pb 72 P? 7? 78 r8 74 77 7?
o50 76 l 7t 78 76 15 7, 74 72 74 7. 73 73 72 (2 09 7 73 72 73

630 75 75 7! 74 74 73 72 71 72 69 P2 69 72 70 P. 72 69 7 72
800 78 79 75 78 77 76 76 T5 73 73 73 73 ?P. 7b 74 P? 72 ?2 75

1000 81 52 51 81 80 ?d 18 77 74 74 ?3 Y5 72 73 16 77 7S 75 78
1250 0 81 sC Pb 80 76 76 75 7' 77 15 ? 7? 75 7, 73 73 75 72
1600 79 77 81 76 77 77 75 72 73 70 71 Po 70 '3 P0 71 r7 71 71
2008 75 74 7s 76 74 72 72 69 69 67 68 66 67 66 06 o7 67 68 68
2500 73 74 14 76 75 73 7. b9 0B 67 Lb 65 66 66 b6 o6 07 68 6s
3150 72 7? 72 74 73 71 10 6d Si 65 E5 64 69 64 b4 64 65 66 66
4060 60 68 69 70 71 69 68 67 66 62 63 62 64 62 62 62 63 64 6.
500 70 70 70 71 74 73 70 61 oS 63 63 b3 bO 62 63 63 62 64 E s
6300 68 67 b9 P2 69 69 b5 66 (11 61 60 b I 0 ol 60 59 o2 62
O 000 b 6b o 69 71 68 b8 66 65 61 61 oa t1 60 59 58 58 61 b1
10030 09 69 69 70 73 60 b b7 o5 60 b2 *I 62 -1 So >N 59 61 62

OVERALL 102 102 103 100 101 91 99 9b 9? 87 95 03 91 40 90 92 92 92 91
----------- ---------------------------------------------- --------------------------- C

LEVEL CLRRECTE2 T. -OVE BACKgrOUNd/ELECTRGNIC NOISE.

41

.,i.



TABLEI MEASURED SOUND PRESSURE LEVEL (06) IDENTIFICATIONI
1/3 OCTAVE BAND4 DISTANCE = 10 METERS CFGA I.4

----------------------- ------ --------------------------------------------------------------- TEST AU -101-001

4 NOISE SOURCE/SUSJECTI ( OPERATIONS ) NETEOROLOGY1 RUN 02
A/M32A-86 GENERATOR SET C DIESEL ENGINE AT 2000 RPM I TEMP : 9 C
FAR FIELD NOISE LEVELS C A/4 2.T-dA LOAD BANK 4 BAR PSS = .7od I A. 26 OCT 81

( 190 AMP, 2'OVAC,'00MZ 4 REL HUIll .I0 X
23KW PER AC PHASE ) FAGE

--------------------------------------------------------------------------------------------------------------
FRED A.i.LE (JEGREES)
4 ZN) 190 200 210 220 230 244 250 2bO 70 2oC 290 301 310 320 330 340 150

26 71 76 75 77 75 74 73 ?0' 73 73 13 73 73 l11 71 71- 69'
31.5 73 73 73 73 71 71 70 z9' *7- 70 70 70 70 /1 71 72 71
40 71 71 70 70 69 674 66- 65. 65< 65< 67' 67' 67< 67 67 68' 66'
50 66< ob' 65- 66' 67< 65< 63' o1' 63< 62' 63< b4- t)49 o54 o5' 67 A5'

4 63 65< 656 67 65' b5 6'. 61 07 66 b7 6a 63 69 71 7 73 ?3
80 68 69 70 69 b6 67 66 6 65 6b 66 6? 6b 69 69 70 70

100 70 t0 70 71 75 71 71 22 73 73 75 76 76 77 78 76 79
125 aE 8 85 86 85 87 90 92 95 96 97 9 908 100 101 102 12
160 78 77 77 76 75 78 60 81 8. o.6 8b do *7 08 a'( 90 90
200 73 76 76 77 7' 74 7z 75 77 77 76 7F 78 79 60 81 83
25O 82 63 83 35 d8 75 81 82 81 o7 B8 a? 37 82 79 82 47
315 83 8t c0 80 7 76 77 1 7' 77 79 73 76 77 75 77 76
400 76 77 76 77 77 72 7. 11 ?6 75 7 7i 74 7'. 7'. ?5 77
500 72 72 7' 74 69 71 b9 09 71 To 7'. 71 f2 72 75 75 7f
630 69 20 72 73 71 70 70 56 71 11 ?2 12 73 7. 75 ?5 7'
800 73 7' 73 7. 71 7' 7' 73 75 73 70 77 79 7 77 76 78

f 1000 77 77 76 7' 76 75 74 75 76 lb 77 7. SI 62 79 77 78
1250 73 5 ?3 ' 7'. 73 7' 73 T 7'. 76 81 29 79 oc 80 F8
1600 6S 69 70 69 68 70 72 70 T0 71 F3 75 7g; 76 '2 76 ?4
2000 67 6f 60 68 63 70 72 71 71 71 73 75 76 7b 15 74 73
2500 b7 68 69 70 6s 69 70 69 70 71 73 75 77 25 74. 72 72
3150 66 6b bb 67 67 66 u7 '7 67 69 ?1 71 71. 72 71 71 70
'000 6' 83 6S 65 64 65 66 66 66 6b 70 72 74 71 70 69 67
5000 65 65 65 85 61. 66 67 .6 ill 70 72 70 7 72 71 68 67
6300 62 63 63 62 6? 6? 6' 6' 65 68 71 72 7' 70 .9 67 66
8000 62 63 63 b2 62 63 b. o4 65 66 To 72 7' 69 o9 67 SC

10000 62 63 63 63 62 L' 65 6' '6 59 f1 7? 72 b9 70 69 67

4 VERALL 91 91 90 01 83 90 v Z 3 96 17 90 il 99 101 101 102 102

' LEVEL COkRECTEJ TO REMOVE 3ACKGOUNL/ELECTPCNIC NOISE.

.8



* MEASUREMENT 1800
LOCATION, MIC.
HEIGHT, 1. 5 METERS

/o

4 ~AETMETERS

(4 TES-.o .o ZMETERS ",

(RADIS)

\I
0 °

. Figure 1. Measurement Locations
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FIGUQI NjMALIZEC FARFIEL) NOIS LFV )I3C ENrIFI2&TI)N!

2 0l .TANCF = 13 M4TE4S OMEGA 1.. C
- -- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- -- 3 T- S All-10AI 2J0 I

NJCSE SOUPC'/SUIjtCT C )* NE0O'QjYI C 'N 2

71.3 F0EL . NQIS' L 11Ll /M ?4T26-8A ..JA0 BANK 31, 4P3s . 3 it 26 XT11 ,

( jK, - . A >A, A[:
-------------------------------------------------------------------------------------------------------------------------------------

I 31.5 HL 6Z = , 3 3 26 z z ? ! 0 P7 = I 'D 7 - lijd] .1

* .. . . . . . .. .
C. .. . . . . ..

2 C ( * .. . . . .,.. . . . . .

3 ". . .. . .. . . .C . .I'(.
'P:*(.. :20 " t 7 E . C

1 3 
•. C .3 .

... .. . ..... . . 3 . .. C C . . . 4 . .

35 03 • 3 30

......................................... C 36......................................C.
-------------.. . . . C------------------ -------------------- C

0 7] 2 40 10 u3 70P 4
4 CTA 46 GAr.O OP. 2 )CTA4E top") .51 1

? 7 z 2 0? o = Hl. O iZ 1 1 U H30Z S R IL A OASLA C AS L P - P'JLT
3 ......................................... C (SOC ......................................... C

2003.......3"" " ".... ...... ..... C... 2.4. .Cd { .
. . . . . .

. .. . .. . . . .

2 1 oF . . C C . .

.4CC..................3 ':' 34C
Is.GO C. N ' y

3 5

( ~~~~~~~~~~~~~~~~~~~~~. . ............................... ...............................................

CS?: . . )7 .

---------------------- C------- - - - - - - - - -

so 60 72 3' td a a 7) A7 qA 0 to I I
iCT~ds QAND 5.3' Cdj) PSIL C,3) 245.5 C 13AC 03%L 32351 PNLO T 14')CI



FIGURER OVERALL SOUND PRESSUkE LEVEL (OASPL} )IDENTIFICATIONS

3 E.UAL LEVEL CONTOURS (B)
C OEGA 1.4

............................................................................................ 
T) ST AOME A -1 -1 1

NOISE SOURCE/SUBJECTS C OPERATIONS N METEOROLOGY: ) RUN 01
AIM32A-86 GENERATOR SET C DIESEL ENGINE AT 200 ROM C TEMP £5 C
FAR FIELD NOISE LEVELS ( AIM 24T-BA LOAD BANK C BAR PRESS = .760 M H 26 OCT 81

1 £90 AMP, 2COVAC,40HZ R REL HUMID = 70 %
23KW PER AC PHASE ) PAGE iI

C---------------------------------------------- --------------------------------------------------------------------C
------------- ----------------------------------------------------------------------------- ) POINT 18

C................... ...................... ... ...... ... ....... .... A 45
10 . .K E A C

20 K . E So A E 65

30 .... ........ .......... I E .... .... C..... .... .. G r5
4• ) H So,, . . . • .I.." . G . . -9..0. • )

A 50 . G. •, C .. K 3
N.. L £00

G 60 .. ..... .... .. ..... . .. . . ....
L /

70 K. .A .
E 80 C. . .. ,.. G .E . .

N ' • ./ 1. .. . 70.• ""•I o : ' G"/1 .... .- :C : :
1o C.... E... .G ... .. .. ......

E 10: G , " : : : : F Ct :A, : :

E 120 . ........... •... G C.......... F................................ A............

1 10 1 2 3 4 5 : 1 1

1 DISTNCE G SOURCE .E . .C 0A0

IS . \ ... .... ..E... . .\ . . ... C. .
160 • . I . G : E -0 • C: A. .
170 1 . E• C A . . )

. . ..

1e0 ...I . .. . .. . . . . . . .. . . .. . . . . E., . ..... ,C .... A. .......

1 1-5 2 3 4 5 6 a 1 1.:5 2 3 4. 5 6 s' 1 1.5
10 100 1000

DISTANCE FROM SOURCE (METERS)



FIGURES OVERALL SOUND PRESSURE LEVEL IOASPL) )rOENTIFICATIONi

EQUAL LEVEL CONTOURS (CB) )
3 ) OMEGA 1.4.

---------------------------------------------------------------------------------------------------------------I TEST AU-101-001

( NOISE SOUPCESUBJECTI C OFERATIONS M METEOROLOGYI RUN 02

A/M32A-86 GENERATOR SET ( DIESEL ENGINE AT 2000 RPH TEMP = 15 C

FAR FIELD NOISE LEVELS A/M 2.T-6A LOAD BANK B OAR PRESS = .760 M H! I 26 OCT 81

190 AMP, 240VAC,.00HZ I REL HUMID = 70 X C

C 23KW PER AC PHASE ) C PAGE i1

---------------------------------------------------------------------------------------------------------------------------------- C

---------------------------------------------------------------------------------------------- POINT 0

180 ... .... ....................... ............................................................ ) A 45
* .. . . -. . . . . . . . ... 1 5 50s

190 .J . I. . . . : • " . E • .C . . A. . C C 55': / . € .. .. .. 10 60
200 . E.A . .5

A .1 . .| . ° . . I. . .7

............. ... ., H so

22 . IG .A /85(0: 90A 230 . . . . G .:E . . • C: I K. • • , 95
N • • . . . . • • " • • /. .. ) L log
S... .. ..... ............. )

E 250 .. E ..... , :..C. AG 4 0 . .. . : . . \ . .. . ... E .
. ,

2 C . K ..2.0 . G . E C . .A •

270 .K . .. G .. . . : E. . C. A . .....

o 3 ..0.. . .. . . ..... ......... ...... . . .......... .. ...... ~.... .. . .. . .. . . . . .,
C . . . . ... 8 .• - \. . . . • \ • •

01( *K:V. * )
33 •.O . . : .. C. ...... . .

R o .- * • . .2. ( G .1 .

300 (. ...... K ...... ....... I ....... .... G ............. .. ... A .... C310 :K • • I • • G E C A }

330 ** * * ** * * * ** * * * ** * * * • L.*N* , * *. G: . .. ..**,,* E .. ° . ** * ,*,A,,:. *)

36 . . . . . . . . . . . . . . . . . ........ .. ..... .- .......... ..... ...... . . .......
f-----------------------------------------------------------------------------------------------I

1 1.5 2 3 4 5 6 8 1 1.5 2 3 4 5 6 5 1 I.5

£0 100 1000
DISTANCE FROM SOUCE (METERS)

S

S= .*



FIGUREI C-WEIHTEJ OVERALL SOUND LEVEL (JASLC} I0ENTIFCATINl

t EDUAL LEVEL CONTOURS (IVC) A
4 OMEGA 

IJ.-1-------------------------------------------------------------------------------------------- ) IEST AAj-;0E-G 1

NOISE SOURCE/SJBJEDTS I OPERATIONI METEOROLOGY8 k NUN 31
A/M32A-66 GENERATO, SET ( 01SFL ENGINE AT 200C R(D TFMP I,, r
FAR FIELO NOISE LEVELS ( A/M 24T-8A LOAD 6ANK P PAR PRESS = .75 P H?, 26 OCT 81

19 AMP, 2.BOVAC,VOOHZ I REL HJ1II 7= . 1
23KW PER A' PHASE ) ) ? 1

I------------------------------------------------------------------------------------------------------------------------------I
.......... ..------------------------------------------------------------------------------------------- )OIT 1C

0 ............. K . ....... ......... .... ... .... ... A.. A 45

10 a. . .I . . .• . I. . • . A . I C 55
. . . .. .. . .j.. ) so

0 ... .. .. ..... ... .. .... .... ........... ......

00 . . K . . . . G . *. . A • I 5*J.. . C. •. • . I H 5
A so . K . . • I. . . o . . . . :A . I K 95
N ° . LL 1
G 604.........K............... .. ... ..... A ........E

L, 
. . GN ,,. .. -A. .... g • . . . . ~. :. .,

E 100 C K.J .* E.3 .60c. A
1 80 K .I G 7 A

9 . 1... .... .. ...... . / • E C . A ,

E ,oo G E A
E . .:A . . . . E • . 1

E 12 J . . ...... .... E: ... .......

173 C . G . . . . .) * .. 3 . 1)

15 : ., ....
( ~~ ~ ...........• £. ...... ••

170 • •E A .

18 . . . ....... ....... ....... ......... F........ r: ....... . . . . . .. . ..... A ............ )

1 1.5 2 3 " 5 6 8 1 1.5 2 3 4 5 6 3 1 1.5

10 103} 1,000

OISTANCE FROM SOURCE (METERS)



; - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ---- -

FIGUREI C-WEIGHTED OVERALL SOUND LE-FL {OASLC} )IDENTIFICATIONS
4 EUAL LEVEL CONTOURS (OBC) ) 1

,f )OMEGA 1 ,4

------------------------- ------------------------------------------------------------------- TEST A!1-101-CO0

NOISE SOURCE/SUBJECTS ( OPERATIONS ) METEOROLOGY1 ) PUN 02
AIM32A-86 GENERATOR SET ( DIESEL ENGINE AT 2003 RP4 ) TEMP = 15 C I
FAR FIELD NOISE LEVELS A/MI 24F-SA LOAD BANK S BAR PRESS = .70 M 4 26 OCT 81

( 190 AMP, 240VACt400HZ S REL HUMID = 70 % S
23KW PER AC PHASE ) PAGE t2

............................................................................................................. .
( --------------- ------ ---------------------------------------------------------------------- POINTN OD C

GB 50
190 ( . I • . 6 . •E • .C . . C 55

D 60" i . .. .: :¢ ~ *(. F ° 8
200 •t G E o5

210 ........... I ...... :... :G ... ...... ....... ...... ..... G 75
o,. . . . G. •J . . ... S S H 80

220~~~: 50j 711 :- :6 :51 1~220 
J 90

A 230 f. .1 G .C A: K 5
N L . 5 L 130
G 2.0 C......... I.......... .. ..... 6... ...... ..... A ..............L.\ . . .-, . . . -,* .. .,

L *60E 250 . . :1 • .G • E , • •
G . • . . . . . .. ... . . ...

1 2 6 0 E " G

270 1........... .......... G ........ .. .... A..........G G': '
R 2 0 1 K .

E 30AC
0 \ K.i :.. A.." ' :.
: . . . . . . .. . .- A . )

360 C.......... ..............................................E .......... .......... S
C--------------------------------------------------------------------------------------------------------I

1 1.5 2 3 4 5 6 8 1 1.5 2 3 . 6 8 1 1.5
119

DISTANCE FPUm SOURZCE (METERS)

s .® . . , . . \ . . . . . . .



FIGUrVr A-WEI THTED OVEPAL iOUNC LEVLL (JASLAI } ifENTIFI1 TION 3

5 EbIUA LEVEL CONTOU. (13A)
OMEGA 1.4

.... ... .... ... ... .... ... ... .... ... ... .... ... ... .... ... ... .... ... ... .... T 0'JA -100 -O 01

NLISE SOURCV/SJ8JrC7T S OFERATIONS 3 METEOROLOGY1 RUN 01

A/M32A-8S GENERATOR SET DIESEL ENGINE AT 2301 R'mt T;MP 15 r,

FAR FIFLU NOIE LEVELS C A/4 2.T-IA LOAL) aANK ) BA PkSS = .
7
6, 43 26 OUT 41

190 AMPf 24OVAC,"LIOHZ ) REL HUMID = I7

0 23KW PER AC PHASE FAGE 13
------------------------------------------------------------------------------------------------------------ 3

--------------------------------------------------------------------------------------------------------- 3i POINT 03A

20 G ...... ............... A 4

0.0

0. ........................................................................ G is
30 .•. , 5,. . . s o0
4.0 .G C. G5 a s

3 - . €. - . .. -'.: ," . . . f . . 3 J 30

A 50 . 1: EG A

0 .I ... ........ G ...... . ...... ......................

E 70 1 G : : A
3 'o ., • - • • C. I ..

I o :1z . . . . E ., *4 . . .
N 3.

S (. ..... E . . ......... ................... A.................

E 1 0 0 .. . . . E ..

R 11 0 u E :C :A 'I:E 1 ........ ...............

3........H.................F .......... E.......k......3... ........ ....... ....... ..... .......................

1 . G 2. 3 4 5..6 11.5A: .

1 0 1G 1000

15 ... ..I .. • c.. . . .... :
160 G • . .A.. . . . ..

1 , .. .I C.. • • I • • ..

1 1.5 2 3 4 5 b 8 1 1.5 2 3 4 5 6 a 1 1.5
to 100 1000

DISTANCE FROM SOURCE (METERS)

J



FIGUREI A-WEIGHTED OVEkALL SOUNC LEVEL (OASLA) )IDENTIFICATIONS

[ E)UAL LEVEL CONTOURS (CBA) I
5 OMEGA 1.4

-- - - - - - - - - - - -- - - - - - - - - - - -- - - - - - - - - - - -- - - - - - - - - - - TEST' AU-101-001

NOISE SOURCEISJUJECTS ( OPERATIONS METEO,(OLOGYl RUN 02

AIM32A-8b cENERATOR SET I DIESEL ENGINE AT 2000 <PM TEMP = is C I

I FAR FIELD NOISE LEVELS I A/M 24T-3A LOAD 6ANK B SAP PRESS = .760 M HS 26 OCT 81

I 190 AMgt 2%OVAC,..OOHZ 3 REL HUMID a 70 . I
23KW PER AC PHASE ) PAGE 13

-------------------------------------------------------------- ---------------------------------------------------- )

--------------------------------------------------------- ----------------------------------------- 3 POINT 013A
160 ........................................................................................... A 5

1'90 A 5.

200 1. . . C. E A. . . .3 E 65
I. . . 3 F TO

21C ...... ..................... ..... ........ . ...... ... . ..................... .G 5

22 . G : : A: H3sF 2o ,. / . E : A: ,

I ? " . . 0 . . . . E"" "~c A ," ".

240 .. . .. ....................... .

0 (.2; : : : . F .... C. G A . . .3

27 0 ...... .. . ... .... . ,. .... C C......... .A: .... ............ 3

280 C E0 C A " .3

R 2 90 1 IL 
E :C A

320 3 .)
300 ........ G ........ . : .... C....... ..A: ...............

3 ,. 
I 

I : C 
.

••

3 0 1 , G • , E , , A :

3 0 ..... :1 ..,. • o . . ,......, . o o, . . ... ... ,o o~ o o °o, , , . o , ,, o , ,
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--------------------- ----------------------------------------------------------------------------------- 3

1 1.5 e 3 4 5 A 8 1 1.5 2 3 4 1 1.5
10 100 1000

DISTANCE FROM SOUi:E (HATERS)
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FIGUREs PERCEIVED NO.SE LEVEL., liNE CORRE TEC ('ILT1 3IOENTIFICATIONI
~(EDUAL LEVEL CONTOJi. 3PNJ)6 )M.A 1. .4

----- -- --- -- ---- ------- ------ -- ------- ------ --- -- -- ---- -------------- ------------- ---- ---- -- ' ST S AU --t 1 --0 3

NUISE SOURCE/SUBJECTS 3 GFEKATIONI ) METrOROL jGYl RUN II
A/M32A-bb UENERATOR SET ( DIESEL E4,.INE AT ±UUJ R' I TFMP = 15 c
FAR FIELD NOISE LEVELS ( A/' 24T-oA LOAD CANK ) BAF P<ES = .760 m 25 CCT Fl

190 AMP, 2-*OVA,,,OG I REL HUMIJ = 70 %
S23IKW PER AC fHASE C rAGE 1.

------------------------------------------ --------------------------------------------------------------------------------I
...........................................................................................-- PPOINT RNOS

0 ........ .... . ......... ....... F ....... ..... .... 3 ... ............... A 60

• . . . . . . ,_1 .'. .3 "

30 .. .......... A . . . . . ...3 ) G 4

40 J..i9 Lao 1

I . 0 ' 1 1 a ° "_'
A 50 . , F .

N•C • -r • :v .: •: • € • I • •
9 0 .( . . .F . . c " k..
E 0 "l:•..•...........•...•."q ... .30 3o . .- r . .. F ,3 k..

RH •. * H • ". .. . . / I . . .

E 29............ ... i/" . . ,
S3'3

I " " F
90 F. .. 0.....H. . ...... ...... ..... ...... .....................

S1. 0 :H :I

S

IS .. .. F D. * ... . .. .. 9 ... ..

160g .H F ...

1833 (...........H ...... .. G ......... F . . ..... .. ................. ...... )

C--------------------------------------------------------------------------------------------------------
1 1.5 2 3 4 5 6 8 1 1.5 2 3 4 3 6 a 1 1.5

10 100 1000
DISTANCE FkOM SUIR:E (METERS)

i ,.1m l



FIGURES Pqc EIVEO NOISE LF47-U TON CORK'.CTEO (PNLI) )IDENTIFICATIONS6 EaUAL LEVEL CONTOURS (PD83)
6 OMEGA 1.4

----------------------------------------------------------------------------------------------------------3 lEST AU-101-001
NUISE SOURCE/SUBJECTI I OPEPATION3 METFO-KOLOGY$ PUN 02 1

A/N32A-8b GENERATOR SET ( DIESEL ENGINE AT 200a RPM ) TEMP = 15 C
FAR FIELD NOISE LEVELS ( A/M 24T-8A LOAD BANK BAR PRESS ..760 M H; 26 OCT 31

190 AMP 2..OVAC'.00HZ kEL HUMID 7 0I %
23KW PER AC FHASE I PAGE 14

------------------------------------------------------------------------------------------------------------------ 3
(--------------------------------------------------------------------------------------------------------3 POINT PNOa

180 ........................................................................................... A 60
190 F . o.. . C 70:9 9 • • 65

* • . . • •* *(. •./. .. . .3 0 15
2 0 0 , . H D •.. E d o

210 .... . . .. \ • ..D . . . B . I . . . . . F s

220 . *H L :. 3 10

A 230 * * . . E . H 95
N C. H * * . . ~ t60::
G 2•0 •...... ......... .

t: E 250 ( - H. .G • F E • 0 - h 'J. -Y 3 • ... )

N 
3\

:\ o •:....................". \.......... .. .
260 . F \.O .: . ... . )

: 0 (.......I. ........ .... ....... F.... ...... D... ..... e.... .........................................
270 . . F .1 .. H..\..

E 280 H . H. F * 3. . .

P 290 C.j . F: 3 B0*

E (....J . . . . . F .. . .. . .
340 . * . .. .. .. ......... \ . ..

Co *. J. . i . .*. . . o . .3,
C. • • I . . . - • • I " • \ • • • •

350 J I .. F - • 0 . • • •

330 . . . . . . . :•: , ' 3 ... ..... .... ....
340 ( .V.. i . . . . . ; .

.350 J. H F E. U. L. 3

360 ....... ............................. ................................... 3

1 1.5 2 3 L 6 8 1 1.5 ? 3 4 5 8 1 1.5
10 100 1300

JISTANCE FkUM SJJiE (METERS)
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FIGUREl PREFERRED SPEECH INTE FERENCE LEVEL { SIL} )IOENTI ICATION 3
7 EQUAL LEVEL CONTOURS (Cd)7 OMEGA 1.4

-------------------------------------------------------------------------------------------------------- 3 TEST AU-101-001
NOISE SOUP6E/SUBJECT$ C OPEKATIONS I METEOROLOGY1 ) RUN Ot I

A/M3ZA-66 GENE-?ATOR SET ( DIESEL E(iGINE AT 2E0d R' m TEMP 2 15 C )
FAR FIELD NOISE LEVELS ( A/M 24T-8A LuAD uANK BAR PAESS = .760 M H; ) 26 OCT at

1 90 AMP, 2'OVAC, '.OHZ 3 PEL HUMID = 70 %
23KW PER AC PHASE 3 3 PAGE 15

C------------------------------------------------------------------------------------------------------------------------------3
--------------------------------------------------------------------------------------------------- 3 POINT DS( ................................ ................... C................A.............. A 15ONT D

a ... ... ......... . . ...... . C ...... . .... A ....... A 35

0 .. ... G .. E: .:A H 7

C.............. ...I. 3....... .. ..... .. / *. U... . 36

20 C A 1* . ~ . 3 I 7

E 0 ( , ,.• . •, , , ) f

A SOC .*.. G : E C E S . A

30 C.............I .... ........ G ... . ........ ...... .............. .. . .... A. ........
0 C. I. ?. . "G ."

. .. ... . .1... c. .:. . . ..... .. ,

80 .1 . .E: :. . . . 3

C,,. I " . v . ,' ", .. ...... ,

N C. " ". ". . . .6 . E : °* .3

E 100 C: ** E ~ .. . 0 . . A

1G 0 C..... ................. ..... C .... . . A.. : ......

17 C,* I 3 & * 6 1A.3 8: 1 .1,

10 £00 1000
DISTANCE FROM SOUAZE (AETERS)
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FIGUPEI PREFERRED SPEECH INTERFERENCE LEVEL (PjIL) )IOENTIFICATION!

7 2FUAL LEV-L CONTOURS (03)

--------------------------------------- TEST AU-1o1-oo$
NOISE SOURCE/SUBJECTI ( OFERATION: METEOROLOGY$ 3 RUN 02

A/M32A-bt, GENERATOR SET DIESEL ENGINE AT 203O ZPM TEMP = 16 C
FAR FIELL NOISE LEVELS C A/M 24T-BA LOAD BANK BAP PRESS = .760 m H; ) 26 OCT 81

4 190 A4P, 240VAC,4OOHZ 3 REL HUMID -70 %
( 23KW PER AC PHASE ) PAGE 15

4------------------------------------------------------------------------------------------------------------------------------ )
----------------------------------------------------------------------------------------------------- POINT D

180 ........................................................................................... A 35

190.. . . • • .O

, .. . G ........ ..:....E... ..... .c . ... .. .. A : ... G' 0 65

A s C. . .. D c . '.. . .3 H 7N . I. .H TO220 H. . . .,,, E " .,I 75

A 230 :C I. 
J 8

N 4.. : : ,:
G 240 (.... ... G.........E ....... ..... ..............

. . .. ."..................L

E 2 I : . . .

260 (. . . C .....270 . I.. ..E.. ............ , .. * . ..... . .............. . ..... A.............

"° "'. .... .:' ":"•::......:'".......:................": i" '" ... .: "

F 290 C, *8
3E . : : : . C • .' . 3

• • .. • .3• •
E 360 . ......... .I ....... ...... G ...... ...... ...... C............. .. )...................... ....................................................C......... )

30: I . ~ C. A *3

320 E0 1C.A

350 (j,: I .IM G * F

360 4.............................................. ........ ................................................. 3
----------------------------------------- ---------------------------------------------------------------3

1 1.5 z 3 5 5 8 1 1.5 2 3 4 5 6 9 1 1 OF
10 10u0 13a0 0

JISTANCF FWOM ,j,(CE (METERS)



Fm

FIGURES MAXIwUM PERMISSIBLE TIME {T) FOR ONE EXPUSURE OFN DAY (AFQ lo
1

-
3 5
, JULY 73) )IDENTIFICATIONS

S-"UAL TIME CONTOUFS ('41I(UTES)8 NJ PROTECTION 
OMEGA 1.4

-------------------------------------------------------------------------------------------- TT SST AU -101--Q 1
NOISF SOURCE/SUBJECTS I uFERATIONI ) METEOROLOGY: &IUN al

A/M32A-66 GENE4ATOF SET C DIESEL ENGINE AT 200. -tm TEM= 15 C
FAR FIELJ NOISE LEVELS £ A/M 24.T-oA LOAD &ANK ) OAR PRESS = .760 M 3 26 OCT 81

( 193 AMP, 24.VAC,409HZ K EL HUMO = 73 %
23KW PER AC f--ASL I PAGE

------------------------------------------------------------------------------------------------------------------------- ------ N E

-0 . C...................................................................................... A 0 60
10( ,6°) 

C 2'. O
40 CC *A
A o .. A 

)!a C. ... .................................................................................. I

A 0 0. . .• . • • .• )
r, RO,,.......... . .r ,,o 1. u • . .

1 80 C. A . . . * .. * . . . . )

3 0 1°( . •~ .. .I,.... , ,. ...................... ,.......,. . *• ,°............................................
E 70. 

. )

0 C. , * . , )

E 12 C..... ............. ............................................................................

1 80 A.

E 100 £0, 1
R 110 . A:

E 120 (.:.... ... .... .... ......**************************************
S I

130 A:

ISO... ...
60 A:. . ..

170 :A , .. .,.)

.... ( . ..... ... . ... . *....... . . . . ...... .. ....... . . ... . . . . . . ....... .)
I 1 ,5 2 3 4 5 6 8 1 1.5 2 $ # 5 s a 1 1.5

IQ 100 1 0
DISTANCE FROM SjUj;CE (4ETERS)

..- ... . . ... -



FIGURE: MAXI1MU-4 PERMISSIB.E TIME (TO FOR ONE EXPOSURE PE ZAY CAFR 161-35, JuLY 73) 3ENTiICATIONI
F E. AL TIME CONTO Ur {SMINUTES)

NO PROTECTION ) LmGA 1..
-------------------------- ---------------------------. ---. --------------.................. . TEST AU-101-Co I

SNCISE SOUkCE/SUBJECTY I OFEkATION: ) METEOROLOGY: ) PUN 02
A/M32A-8 uENERATOR SET ( DIESEL FAGINW AT 2oUo -PM 3 TEMP = 15 C I
FAR FIELO NOISE LJVELS ( A/M 2.T-dA LOAD EANK 3 tA. PRNESS = .763 M H;, 26 OCT 31

f 190 AMP, 2.OVAC,4. ONZ P PEL HUMIL, = 70 .

23KW PER AC PHASE ) PAGE 9 I

---------------------------------------------- --------------------------------------------------------------------------------3I
(-------------------------------------------------- ---------------------------------------------3 POINT MIN

IS0 ( ........................................................................................... 3 A 960
S. . . .. . . . . 9 480

210 C....... ...... ...... ...... ................................................

220 : . A .

A 230 C A:3

G 240 . A. ..... ........ ......

- E 250 C l.

270 C .° A......•. ...... .°.°..........•.......... ......... o..............................................
270 bt •A .......... •

E 280 ( .A... ...

N (.X. .. . .3

E .100 (..C.. 3 .... 1 A.........................................................................................3)

290

E 350 (.C . . )

312 0 C A:.° °

360 .. ..... . ............................................................................... 3

1 1.5 2 3 4 5 6 8 1 1.3 2 3 4 56 (1 1 1.5
0 IDL 1000

DISTANCE FR)M SjUTCE (METERS)
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S ( •.,.



FIGUR~f MAXIMUM PERMISS13LF TIMf (T) FOR JNE FXPrSUKr PEk DAY (AFR 161-35, JULY 73) )ICENTIFIATIONI

8 EJUAL TIME CONIOUPS (MINUTES)
8 MINIMUM QPL FAF MUFFS )MEGA 1.4

------------------------------------------------------------ -------------------------------- TEST AU-IJ 01-0 1

NUISF SOURCE/SUBJECTI C UFERATIONI ) METEOROLOGYI RIUN 01
A/M32A-to GENEqATOR SET u tIESEL EN.INE AT 2000 iPl ) TEMP = I> C
FAR FIELD NOISE LEVELS ( A/I 24T-dA LOAD BANK 3 dAk PRES = .760 - H; 26 OCT 31

( 190 AMP, 2,OVAL,.OOHZ C REL HUMIJ = 70 %

( 23KW PER AC PHASE P PAGE 5
--------------------------------------------------------------------------------------------------------------------3

- -------- ---- -- ------ -- -------------- -- -- ------------------------------- ---- -- - -- ----- ---- -.. O. N. ... N
0 ........................................................................................... A 960

30 C.................. ........................... ................ .. ............... ................ ........ ... 6
10

20 A...

30 C........................................................................................................

A 50 ••• •

G 60 ............................................................................................. )

E 70 • .

80

90 ...........................................................................................

C--------------------------------------------------------------------
£E15100 4 ,, 8 1 1.5 4 5 #3 8 1 .

110001000

DISTNCE R• oOUA• (MTES

G-

140

150 ( , , . .. . . . .. , . . . ......... ......... ,.. ... .... ....... ... ...... .

ISO .. . .. . . .. . .. . . .. . .. . . .. . .. . . .. . .. . . .. . .. . . .. . .. . . .. . .

1 1.5 2 3 4 5 6 a 1 1.5 2 3 4 5 Is a 1 1.5

DISTANCE FROM SOUR:E (METERS)



- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - -

FIGURES PAXIMU4 PERMISSIO..E TIME (T) FIR ONE EXPOSURE PER DAY (AFR 1bl-3 , JJL 73) )IOENTIFICATIONI i
E9UAL TIME CONTOURS (MINUTES) I
MINIMUM QPL EAK MUFFS ) OMEGA 1.4

---------------- ------- - ..--- ------------------------------- -------------------------- ------ ) TEST AU-101-00i
NOISE SOURCE/SJBJECT: ( OFERATIONS I METEOROLOGYI ) RUN 02

AIM32A-b6 GENERATOR SET ( DIESEL ENGINE AT ZOO0 RPM ) TEMP 15 C i
FAR FIEL3 NOISF LEVELS ( A/M 24T-SA LOAD 9ANK } 9AF PRESS = .760 M H; 2 26 OCT 81

C 190 A04P, 20oVAc.NOOHZ ) EL HUMID - 70 . )

C 23KA PER AC PHASE ) PAGE 6
-------------------------------------------------------------------- ---------------------------------------------------------- I

--- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- POINT MIN
1.0 . ..................................................................................................... A 968

190

210 (........................................................................................

330 C........................................

340 ..... ......................................................................................)

( •

270 (.. .. ............. ..... ...... . o. . .. ..... ... .. ... . o .... ..... .............. .. ..

E 280 (••

7300 ( ........ .... ...... ..... ....... ... ......................•...... ......................... .. ..

(3 1 . .. .. .. .. .. .. . .. . .

R 20 A

3600 ........ ....... ........... ...... ..... ...... .. ....... ... .... ..... ........... ..............

5 lo ( loco •
IITAC FRO •GR: (MF )



FIGUREI MAIMUM PE MISSI3LE TIMi (T) FDR ONE EXFOSUKy _;; DAY (AFR l1a-35, JULY 73) )IUENTIFIZATIOGN
8 ElUAL TIME CUNTOUkR (MINUTES)
8) G4GA ).k

---------------------------------------------------------------------------------------------- ) TEST AU-101-UI

NUISE SOURCE/SJRJECTI ( )FEKATIONS ) METtOR)LUGYS I RUN 01
A/M32A-At GENERATOR SET ( DIESEL E'4GINE AT 2000 ZPM ) TEMP * 15 ;
FAR FIELJ NOISE LEVELS I A/M 24T-oA LOAD CANK ) BAR PkESS = .760 M 4 ) 26 OCT 81

1 j90 AMP, 2,OVACL0HZ REL HUMID = 70 %)
t 23KW PER AC FHASE } 3 FA.E 7
-----------------------------------------------------------------------------------------------------------------

0<c

10<

20'

30<

40< PERSONNEL 4AY FE EXPOSEU UP TO 960 MiIUTES DR DAY

A 5< AT ALL CISTANES FPO ZOURCE EUUAL To OR GPEATE. THA" 13 METERS
N
G 60< FOk ALL ANGLES EVALUATED (INOICATEj 3Y < AT LFI)

L
E ?0< CUNOEF THE FOLcOtING FA; PRvTELIJN OJUOT IONSI

1 80< AMERIUAN OPTICAL 1700 EA M-JFrS
N

90< V-51R EAR PLU.S
0
E 100< COMPIT T;IPLE FLAi4GE FAR PLUJ,
G
R 110c H-13S GROUND LJMMUNICATIUN QNIC
E
E 120<
S

130<

140-

159<

160<

170<

180'
C--------------------------------------------------------------------------------------------------------C

1 1.5 2 3 4 5 6 8 1 1.1 2 1 4 5 6 5 1 1.5
10 100 1050

DISTANCE FRuM bJUiCE (mErERS)

(-



I FIGUQ l MAXIMUM PERMISSIB.E TIME (T) FOR ONE -XPOSU.& P , DAY (Af lbl-35, JULY 7') )IuNTIFICATIuNl
8 EQUAL TIME CONTOU;S (MINUTES)

C1EGA 1..
.... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... TEST A J-iO(2-C J1

NOISE SOURCE/S-JaECTI ( OFERATIONS C MEIEOROLOGY: PUN G2
AIM32A-8u GENERATOR SET DIESEL ENGINE AT 2000 RPI C TEMP = 15 C
FAR FIELD NOISE LEVELS C AIM 24T-SA LOAD BANK BAF PPESS = .760 M H 26 OCT 81

( 190 AMP, 2%OVAC,4OOHZ C REL HUMID = 70
23KW PER 4C PHASE C PAGE 7

..--------------------------------------------------------------------------------------------------------------

C--------------------------------------------------------------------------------------------------------
180

190<

200'

210<

220- PEOSONNE. M4Y 3E EXPOSCj UF Tj 96) 41NijES P(R DAY

A 230< AT ALL IISTANLE , FROM SOURCE E-UAL Tu IR uREATER THAN 11 METF
3
S

N
G 20< FOf ALL ANSLES EVALUAT J (INDIATED 3Y < AT L(FO)
L
F 2c;O < UNCEF THE FOLLOWING EAR PRGTELTION jiN'ITIONS1

1 260< AER:iAN OPTI'A. 17uD EAR PlUFPS
N

270< 2-E1m E44 PLJGS

E 280< COMFIT TrlPLE FLANGE EAR LUG
G
R 290< H-133 GRClJNO COMMJNICATITO UNIT

E 300<
S

310'

320<

330t

340<

350<

363

C--------------------------------------------------------------------------------------------------------
1 . 2 3 4 S A . 4 5 1.5

10 la~r

OSTAN- Fk- S)JO' ('4 T -S



F -J04 I )JTfdl ' !FS!J4E LEV L (SFL 3ICENTIrICATIONI
9 F UAL L' -EL CONTO LS ([3)

St.,Z. JCTVE 3NJ O 1EG 1.4
- ------ --- -- ---- - --- --- ------ -- ----- -- ----- -- ---- -- --------- ----- ----- -- -- ------ ---- -- - -- --- TT STT AU -101 -00 1
,4uISE SuUk-F/SUJET1 3 (EKATIONS 3 TEOROLOGYI RUN 91

A/I432A-66, ;EN-4ATOU SAT J CIESEL eNGINF AT 20JO 1' 3 T MmP 15 r
FAR FIEL, NOISE LFJELS ( A/m ?4T-dA LOAD _ANK 3 SAP PRESS z .76,1 26 OrT It

190 AMP, 2,OVAC,400HZ KEL HUMID = 71 %
?3K P'R AC PHASE ) PAGE_ 16

( -- ------ - --- --- ------ --------- ---- ---------- -------- ---------- ------ ---------- - --- ------ --- PO INT le

0 .... .. ... G . .. .. A 35

30 .. . . ... . . ... G .0

, K(. ^ \40:

A o , , . ,. , . . . *,, . C. .3 :S .0 ........ ...............

S ( 
A....

1 o ,0 G , : ,,,:

,. ;  ... .3
30 . . . .. . .. . . .. . E . . , , .. C . . . . . .. . . . . 3

G 170

1503.t: ..... ........ ...... ... .3.0 H . A I

170 3. .. .. .. . . . * .. .o . . .6 . . . .. . . .P. .

3. C
E120 1: ......... . A.

10 toA 1000

OISIANCE FROM SO.JRZE (MFIERS3

J



FIGURE: SOUNO PRESSUrE LEV7L (SFL} )IOENTIFICATIONI
9 EJUAL LEVEL CONTOURS (DB) I

31. HZ OCTAVE BAND OMEGA 1.4
-------------------------------------------------------------------------------------------- I TEST AU-101-031

NOISE SOURCE/SUBJECTS ( OVERATIONS ) METEOROLOGY1 RUN 0?
A/M32A-o6 GENERATOR SET ( 91ESEL ENlINF AT 2030 VIM ) TEMP 15 C
FAR FIELU NOISE LEVELS ( A/H 24T-dA LOAO bANK ) BAR PRESS = .760 M H5 26 OCT 8t

( 190 AMP, 2.OVACVOONZ ) KEL HUMI = 70 .
23KW PER AC FHASE ) PAGe 16

-----------------------------------------------------------------------------------------------------------------------------------------I
-------- ----- -- ------ -- -------- ----------- -- ------- --- ------------------- ------ ---- -- --- ---- ..... INT ..e

180 ............................................................................................ .A 35

190 : 1 G c~1 A C 45

I F 6

210 :, . ........... F... ....................... ..C.) A 65

I. NA I H To
220 :0 : - : : 0- . ".

A 230 I G E C. A

H (. /40
G 0 ........ .... .

V 50 I. .6 A
i.............. ................ .. ... ......

220 : EA * '

L . • •~ •. . . . A . )

t- C
E . ..

32-3 E C

... . ........ :. ...... A* :..A

34 , 1 3 FC A

360 1........ .......... ... .......... ............ ....... ..........
I--------------------------------------------------------------------------------------------------------I

1 . 2 3 1 l. 2 4 1
.' 1C0
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F I G U RF S ,UN D P , E S UU E L E V -L (C .L ) )IL EN - 7 1 A T I O N $
9 E"UI. L.V L CONTOJRS (0-,) 11

E3 H" Z UCTAVE BAND ) CMEGA 1.'.
------------- ----------------------------------- If ST Aj-t1I-~0
NoISt SJU ',E/Sujfz;ri r WE ATION: I MTEOROLOSYI t UN 01
AIM32A-b. ,ENERATOR SET OIESEL EN&INE AT 2aUa 4PM TEMP 15 1
FAR FIFLJ NOISE LFVELS A AIM 24T-34 LUAD IANK ) 3AP PkES .Tbg 26 rC0T 41

( 190 AMP, 2.OVAC'JOHZ ) REL HUMI = 70 I.

I 23KW PER AC PHASF I FAGP I,

-------------------------------------------------------------------------------------------------------------- ON

0 ... . G F .... ....... A............... A 55

13 1 . G . ~ E . ~* A . * C 45,. .: .j :. : . :\ .: " : o . . . . . I , 40,.,"
•~ • .50

30... ...................... ',.... .... . . .. .. ............. G 65

4.0 1 1 .G. A .1 1 75

A. 50 G :, A.
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S E 70 12 0 7 G * 5 C . . . . *
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N1111 G GE . A ...
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S 11 -1 G A.

120 (..... .. .. . ... .. . ... . ..C . .. .
1 :0 . 3 . .. :A1• 1.5" ~ ~~~ • ..'";.... • . ..

150o.................. . c. .. . . . .

1,0 1 G " E" c A: : . . . ,
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1 1.5 ........ 1 .5 - ------- S 1.5

10 100 1A00
DISTANGF FROM SOU1rE (METFRS)



FIGUREI SOUND PKESSURE LEVEL (SPL) )IDENTIrIZATION
9 EQUAL LEVEL LONTOUTS (B)
9 63 HZ 0.;TAVE BAND OMEGA 1.4

NOISE SOURCE/SUBJEETl ( OFERATIONI ) METEOROLOGY9 RUN 0'
A/M32A-b6 GENERATOR SET ( DIESEL E4GINE AT 2000 i'M I TEMP = 15 C
FAR FIELJ NUISE LEV)LS ( A/M 24T-BA LOAD 3A.4K ) AR ORES; = .763 - H 2 OCT i1

( 190 AMP, 2.JVAZ,40JiOmZ ) REL HUMIJ = 70 %
23KW PER AC PHASE I PAGE 17

I------------------------------------------------------------------------------------------------------------------ )S..............................................................................................................18 ........................................................................................... A 35N J

::: E : : :A C 41
4)- 50

• ) F so

210 A . .. G 65a
* .. . . . . I H 70

220: : : : : 6 A
A 230 CN * G' -c*

N .. . )c: ...G 24 ........... G ......... .. . . ........ ! .. ..... ..........
L % . " .E C.
E 250 04

1 . ." .0 : : :A.2-1 ".G..:...... : E .. . . . ..... .. ...... .C ..:...... : .. .A:..: .... : . :......:.
8 G.

r 3...... .. . . . . .. .... ......

(.. ., - , i  . .i
.40 ( I * •. ., * ri

330 H\ ... . :A

30C ., * )A

3 0 ................ ....................................... )

1 1.1 2 3 4 5 b 8 1 1., 3 5 6 3 1 1.5
10 0 L 1031

UISTANCF ,? .OU (ITTRS)
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FIGUREI SUUND PRESSURE LEVEL (SFL) )XIDENTIFICATIONS
E FQUAL LEVEL CONTOUOS (bb)
12r HZ ICTAVE BAND OMEGA , j

----------------------- --------------------------------------------------------------- --- - JEST AU- 101-G I
NOISE SJURCO/SUtJECTI ( OrE-ATIJNI ) 1:TECiOLOGY1 RUN 01
A/M32A- t, ENTEATOR SET J SIESEL E4GINE AT 20U3 RPM 2 TEMP = I5 C

FAR FIELJ NUZSE LEVELS A/4 21T-cA LOAD BANK 2 JAR PRESS = .760 4 -4; 26 OCT Al
( 193 AMP, 2.u4AJ C SHZ ) REL HJMI = 70 % 2

23KW PER AC PHASE I PAGE 18

-- -----------------------------------------------------------------------------------------------------------T 8
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FIGURES SOUND PRESSURE LEVEL (SPLI )IDENTIFICATIONS
9 ElUAL L EVEL CONTOURS (Ed)

125 H- OCTAVE BAND OMEGA 1.4
---------------------------------------------------------------------------------------------- C TIEST AU-l0i-001l

NOISE SOURCE/SUBJECT( OFERATIONS 4 1ETEURJLOGY$ RUN 02 1
AfM32A-86 GFNERArOR SET C DIESEL ENGINE AT 2000 - Pm TEMP 15 C
FAR FIELD NOISE LEVELS ( A/" 24T-3A LOAD RANK BAR PRESS = .760 M H; 26 OCT 81

( 10 AMP, 4OVAC,400HZ ) REL HUMID = 70 7
( 23KW PER AC PHASE ) PAGF 18

------------------------------------------------------------------------ ------------------------------------------------------5
(--- ----------------------------------------------------------------------------------------------- C POINT EIB

180 ...........................................................................................) A 35
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I FIGURES SIUN9 PREiSUkE LEVEL (SPL) IPENTIFiATI ONI

9 FUAL LEVEL CONTOJRS (U3)
250 HZ OCTAVF bANO CMEGA 1..

-------------------------------------- ------------------------------------------------ ------ TEST AU -10 1-O I
NCI. SOURCE/S'J JtCTS OFERATIONI ) METOROLUGY3 ) kUN 01

A/MS2A-66 GENERAIOR SET D CIESEL ENGINE AT 2uia -?P4 3 TEI'P 15 CG

FAR FIELO NOISE LEOFLS A/I 24T-SA LOA3 3ANK ) BAR Pk-SS = .7ou M H! 26 OCT 51

19J AMP, 240VAC,. OOHZ 3 REL HUMIC . 70 %
C 23KW PER AC PHASE I PAGE jq

(------------------------------------------------------ ) 'OINT Ob
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FIGUREt SOUND PRESSUkE LEVEL S L) )IOENTIFICATIONI

9 EIUAL LEVEL CONTOURS (03) )
25) HZ OCTAVE BAND ) OMFGA 1.,

NOISE SOURCE/SJBJEZ^T ( OF-EKATIONI ) METEOROLOGY$ RUN 02
A/M32A-86 GENERATOR SET DIESEL E4GINE AT 2000 R24 ) TEMP = 15 C
FAR FIELD NOISE LEVELS ( A/'4 24T-6A LOAD UANK ) OAF PRESS = .763 M 26 OCT RI I

( 190 AMP, 240VACt@O0HZ I PEL HU4LO = 70 , I
23K PER AC PHASE ) ) PAGE 19
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FIGUrEt SOUND PREiSUm-,. LEVEL (SFLI )ICENIIFICATIONS

EWUAL LLVEL CONTOURS (L3)9 500 H2 TAVF IAN: OMEGA 1.4
---------------------------------------------------- .--------------------------------------- TEST AU-101-C01

NOISE SOURCE/SUqJEGTt OPERATIONI 4.TEOROLOGY: ) RUN 0i
AIM32A-Eu 6,ENERATOR SET ( DIESEL ENGINE AT 2000 R' TEMP 15 C
FAR FIEL) NOISE LEVELS ( AIM 241-3A LOAD bANK ) FAR PiESS = .163 M H! ?A OCT i1

( 1,3 AMP, 2iOVAC,40QHZ 0 "EL HUMIf = 70 . )
C 23KW PER AC PHASE ) I PAGE 20
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FIGUREI SJUND PRESSURE LEVEL (S'L) )IDENTIFICATIONI

ElUAL LEVEL CONTOJRS (308)
530 HZ OCTA r BANC OMEGA 1.4

-----------------------------------------------------------------------------------------------------3 TEST AU-101-001

NOISE SOUkCE/SJBJECT# t OPERATIONI METEOROLOGYI RUN 02
A/M32A-86 oENERATOR SLT ( uIESEL ENSINE AT 2000 qP 3 TEMP z 15 C
FAD FIELJ NOISE LEVELS ( A/4 24T-8A LeAD BANK ) BAR PRESS = .760 m H; 26 OCT 81

( 190 AMP, 240VAC, O0HZ ) REL HJMI0 = 70 %/.

23KW PER AC PHASE ) PAGE 23

3-------------------------------------------------------------------------------------------------------------------3
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FIGUREI SOUNb P ESSUFE LEVEL (S L) )iNI IZI
I
ATTONI

9 E(UL LEVEL CONTOURS (f3)
1000 HZ OCTAVE BAN) OMEGA t.4

...........................................................................................-J IT% I AA --1 I--CO

NOISE SOURGE/SUBJECTI ( OFEPATIONS METEOROLOGYI RUN 01

A/M32A-8o GENEATOR SET J UIESEL E'4GINE AT 2000~ )i TEMP = 1' C

FAR FIELU NOISE LE4ELS ( A/H ?4r-3A LUAD BANK IOAR PRESS = .?bU P HH 2b OCT 31

C jo0 AMP, 240VAC,400HZ ) REL HUMID = 70 %
Z3KW PER .C PHASE i PAGE ?1

--------------------------- --------------------------------------------------------------------------------------------------- C
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FIGURES SOUNO PRESSURE LEVEL {SPL} }ICENTIFICATION:
9 E~JL LEVEL CONTOURS MRS)

1010 HZ OCTAVE PAND UMEGA 1.4
---------------------------------------- ------------------------------------------------------- I TEST AU-10t-001

NOISE SOUKRE/SUBJECII c OFEKAT:ON ) METEOROLOGYI OUN 02
AIM32A-8 6 GENERATOR SET ( DiESEL E4GINE AT 230J IPM ) TEMP = 15 C
FAR FIf:LJ NOISE LEVELS ( A/4 24T-3A LOAD bANK U 2AF PRESS = .760 m .i 1 26 OCT di

Ig 1o AMP, 240VAGC,00Z REL HuMIJ = T %I
C 23K4 PER AC PHASE ) rAG 21
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10 ........................................................................................... 35
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FIGURE3 SO UNqZ Pm SUP LF 4. (SP . iLENTIPI'TION 3
9 EIUAL LEVEL CUNTO u (i:)

203 HZ O:TAVE eAND OMEGA 1.4
-------------------------------------------------------------------- -ESI AU-tO 1-cO
N6IE SOUF,3E/SUJE,Tl ( uPEPATIONt ) 4ETFONOLJYl FUN 01

A/M32A-E& ,ENE- ATOR SET i LIESFL EN .INE AT ?)JJ ( I TEMP = 15
FAR '!ELD NuISE LEVELS ( A/4 24T-8A LuAO tANK V OAk P-ESS = .760 M P b OCT 51

1 190 AMP, e.VAC,.O'3H? 3 REL HU4I = 7C ".
23KW PER AC FHASF 3 PAGF 2?

--------------------------------------------------------------------------------------------------------------
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FIGUEI SOUND PRESSUE LEVEL (SPLl ,IOENTIFICATION
E E AL LEVEL CONTOU S ([s)

9 290a HZ OCTAVE BAND OMEGA 1.4
----------------------------------------------------------------------------------------------------------) TEST AU-101-001
NOISE SOURCE/SUBJFCTO ( OFFPATIONt METEOROLOGY3 RUN 02
A/M32A-8b GENERATOR SET ( UIESEL ENGINE AT 2006 0 ) TEMP 15 C
FAR FIELJ NOISE LEVELS ( /M 241-6A LOA SANK B EAR PRESS = .760 M H; 26 OCT 81

I s AMP, 24ODVAL,'OtoMZ ) VEL HUMI') 70 %
( 23KW PER AC PHASE I FAGE 2?

------------------------------------------------------------------------------------------------------------------------------
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180 .......................................................................................................... A 15
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V

F1GURFS S)JJN PRES59 E .EVEL {[SL} ) I[;hT1FTCT.S
n EJUAL LEVEL CONTOJJ,- (ES)

'00 HZ OCTAVE 2AND O4cGt 1.4
,

----- -- --- --- --- --- -- -- -- -- -- -- - --- --- --- -- -- --- --- -- -- - -- - - -- --- --- - ---- -- - ----- - -- -- - -- - -- Tc T 'I-101 -0 3 1

NOISE SJUR:E/SuBJECTI ( OPEPATIONS ) METEOROLJGY: kJN 01
A/M32A-8oj ENERATOR SET ( DIESEL ENGINE AT 20u3 -(:) TEMP 15 C
FAR FIELJ NOISE LEVELS A/A1 24T-8A LOAD 3ANK 4 BAR PiESS : .760 -4, ZE OCT Al

( 190 AmD, 24dV,40OH7 KEL HUMI) m 72 %
( 23KW PER AC PHASE 4PAGE 23

------------------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------- 4 POINT M9
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FIGURES SOUND PRFiSUCE LEVEL {SPLI I1"ENTIICaTIGN,

9 EQUIL LEVEL CON TOUIS; ([ul
4 0G10 Z OCTAVE RAN3 UMeGA 1.4

---------------- ------------- ---------------- --------------- -------------------------- T------1TEST
NOISE SOUWKJ /SJBJFCT: f OFERATIONS ) m'T O, LOGYI CON 02
A/M32A-bb GLNERATOR SET D DIESEL EiGINE AT 20U ,q, I TEMD 15 "

FAR FIELJ NOISE LEVELZ C Af,4 7.#T-6A LOAD -ANK C A PRESS = .?u5 M .1 26 OT it

( 193 AMP, 2..0VAG,430HZ C -EL HJMIJ = To %
2 E3KW PER A i-HASE ) PAF '3
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F1GrUR Ec SJU. ES E4UFE LrVEL (SPL) ) I:: 1I ! C-
,

9 f. UAL LEVVL CONTOJRS (LL) 1
6&oO H1L OCTAVE 3AND C-F-A 1.4

NOISE S,)uRCE/SJ3JET: C uFEPATION: ) 4ET;.OROLGGYS C UN 0!
A/M32A-Pu GENERATOR SET ( L F LL E4,riNF aT 2u0,1 ";- I 1T.mp C

FAA FIEL) NOISK LPAFLS / A' 24T- A LOAJ -A14K ) C3 P PRES3 = .110 N 1; - 26 OCT I
193 AMP, 2AC, . ,,U) H? D EL 4UIr) = Tr .
21RK, PER AC PHASE ) I FAGF 2
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3FUI; SOUND 09.ESSWE LEVCL (SrL) ETIT~I0~
9 UIUAL LEVEL CONt3JKS (ti33)

6JU -#Z U VCav 'ANI G 4EGA 1.43

NOISE SOuFCE/SUBJECTI t G -.. TIONt ) 4-TiO>JL.[tY3 RUN ol
../M3ZA-Et NEVA3OR SET ( DIESEL ENGIIqF A1 T 1O0 P TL% 35 CI
FAF FIEtL) NOISE LEVEL- 3 A/m 24T-3A LfAD 3ANK 3 3AP PRESS x .762 M 4j 6 ('CT 4i

1 j90 AMP, 24QVAC,;.COHZ Pt L 4UJMI-' = 77 %
3 2!KW PER A13 PHAS ) PAGE 7)
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