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Do not return this copy. Retain or destroy.

Please do not request copies of this report from Aerospace Medical Rescarch Laboratory. Additional copies
may be purchased from:

National Technical Information Service
5285 Port Royal Road
Springfield, Virginia 22161

Federal Government agencies and their contractors registered with Defense Documentation Center (DDC)
should direct requests for copies of this report to:

DDC
Cameron Station
Alexandria, Virginia 22314

This report has been reviewed by the Information Ollice (O1) and is releasable to the National Technical
Information Service (NTIS). At NTIS, it will be available to the general public, including forcign nations.

This technical report has been reviewed and is approved for publication.

FOR THE COMMANDER

'd
’ ~ s
ﬁu] i M\
IlliNNlNg . VON GIERKE

Dector

Biodynamics and Bionies Division

Acrospace Medical Rescarch Labodtory

AIR FORCE - 9 MAY 77 - 300

i

Db




SE

CURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

——

REPORT DOCUMENTATION PAGE

READ INSTRUCTIONS
BEFORE COMPLETING FORM

2. GOVT ACCESSION NO.

REPORT NUMBER

AMRL-TR-75-50 o

3. RECIPIENT'S CATALOG NUMBER

BIOLNVIRONMbNTAL NOISE DATA HANDBOOK VEIU'A
C- l3lﬁ In-flight Crew N01se,
! Rt

e —————————

T TYPE Q""roﬂf & PERIOD COVERED

e 33,

6. PERFORMING ORG. REPORT NUMBER

- AUTHOR(s)

!
Nick A./Farinac?ij Capt;UEAF—BS6-

8. CONTRACT QR GRANT NUMBER’Y)

ﬁzfj?-bm;ﬂ/rék‘q

. PERFORMING ORGANIZATION NAME AND ADDRESS

Aerospace Medical Research Laboratory v
Aerospace Medical Division, Air Force Systems
Command, Wright-Patterson AFB, OH L5433

10. PROGRAM ELEMENT, PROJECT TASK
AREA & WORK UNIT uuMB

e

. CONTROLLING OFFICE NAME AND ADDRESS

Same as above

12. REPORT ont"f o
Se

MONITORING AGENCY NAME & ADDRESS(if different from Controlling Office)

L/LS I§ E Pk |
15. SE is report)

Unclassified

15a. DECLASSIFICATION DOWNGRADING

SCHEDULE

. DISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited

2.

DISTRIBUTION STATEMENT (of the abstract entered in Block 20, if different from Report)

. SUPPLEMENTARY NOTES

. KEY WORDS (Continue on reverse side if necessary and identify by block number)

Noise

Noise Environments
Bioenvironmental Hoise
In-flight Crew Noise
C=131B Aircraft

20.

ABSTRACT (Continue on reverse side If necessary and identify by block number)

“The C-131B is a USAF transport/passenger aircraft which can be used as a

flying laboratory. This report provides measured

environments at flight crew/passenger locations inside this aircraft during
Data are reported for 9 locations in a wide variety

normal flight operations.

of physical and psychoacoustic measures: overall

levels, C-weighted and A-weighted sound levels, preferred speech interference
perceived noise level, and limiting times for total daily exposure of —.)

level,

data defining the bioacoustic

and band sound pressure

DD

FORM
JAN 73

1473

' EDITION OF ! NOV 65 IS OBSOLETE

SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

LA




SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)

A personnel with and without standard Air Force ear protectors. Refer to
Volume 1 of this handbook, "USAF Bioenvironmental Noise Data Handbook, yol 1:
Organization, Content and Application," AMRL-TR-75-50(1) 1975, for discussion
of the objective and design of the handbook, the cypes of data presented,
measurement procedures, instrumentation, data processing, definitions of
quantities, symbols, equations, applications, limitations, etc, !

'
\

SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)




————_——

s e e o T

PREFACE

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

Laboratory, under Project/Task 72310418, Measurement of Noise and Vibration Environments of Air
Force Operations.

The author acknowledges the efforts of Mr. John N. Cole who established the data analysis require-

ments and assisted in the preparation of this report, and Mr. Henry Mohiman and Mr. David Eilerman
| of the University of Dayton who assisted in the mechanics of data processing.
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INTRODUCTION

The C-131B is a USAF transport/passenger aircraft which can be used as a flying laboratory. This
aircraft, which is manufactured by the General Dynamics Corporation, Convair Division, is powered by
two R-2800-103W reciprocating engines rated at 2,500 hp (wet) at 2,800 rpm maximum take-off power.
Each engine drives a Hamilton Standard Hydromatic (or Curtiss Electric) four-blade constant-speed, 4
m diameter propeller through a 0.45 gear reduction. The engines are manufactured by the Aircraft
Corporation, Pratt & Whitney Aircraft Division.

This volume provides measured data defining the bioacoustic environments produced inside this
aireraft. Such data are essential to evaulate ear protection requirements, limiting personnel exposure
times, voice communication capabilities, and annoyance problems associated with operations of the
C-131B aircraft.

This volume is one of a series published by the Aerospace Medical Research Laboratory (AMRL) 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 aerospace ground equipment. The far-field, community-type, noise data in
the handbook describe the noise produced during ground operations of aircraft, aerospace ground
equipment, and other ground-based equipment or facilities.

Volume 1 of this handbook discusses the objectives and design of the handbook, the types of data
presented, measurement procedures, instrumentation, data processing, definitions of quantities,
symbols, equations, applications, limitations, etc. Refer to Volume 1 (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., in-flight/flight crew and
passenger noise, near-field/ground crew noise, far-field/community noise). Volume numbers are as-
signed sequentially as individual volumes are published. This index is periodically updated as indi-
vidual volumes are published, and is available upon request from AMRL/BBE, Wright-Patterson AFB,
OH 45433. Organizations on the distribution list for the handbook will automatically receive a copy of
the updated index as it is generated.

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




IN-FLIGHT NOISE

MEASUREMENTS

All noise measurements were made on-board a standard-configured C-131B aircraft during typical
speed, altitude, and flight maneuver conditions. These levels describe the standard C-131B environ-
ments but may not be representative of those levels encountered if the aircraft has been configured
differently (e.g., major equipment or structural changes).

Acoustic measurements were made at various flight crew and passenger locations. Table 1 lists the
measurement locations and test conditions as numeric/alphabetic designators which are used on the
data pages. The designator 1/A means measurement location 1 and test condition A.

The microphone position was at ear level external to headgear in aregion 0.2 — 0.3 meter from the head
when an individual was present. At unoccupied locations, measurements were made at ear level
throughout a volume where the head would normally be located. In both cases, the microphone was
randomly moved throughout a spherical volume approximately 0.3 meter in diameter and the result-
ant samples analyzed using a 4- or 8-second integration time to obtain a power-averaged level which
effectively smooths out short-duration fluctuations and best describes the exposure.

Although the presence of a crew member of passenger at a measurement location affects the resultant
sound field, the magnitude of such effects is generally small and not significant in determining
exposure limits or voice communication capabilities. Censequently, no distinction is made in this
report between occupied and unoccupied measurement locations.

RESULTS

The measured data presented in Table 2 define the sound pressure levels (SPL) produced inside the
C-131B aircraft at the 9 specified locations. This table includes the overall, 1/3 octave band, and octave
band levels. From these data, C-weighted and A-weighted sound levels, maximum permissible time for
one exposure per day (AFR 161-35) with and without standard Air Force ear protectors, preferred
speech interference level, and perceived noise level are calculated and presented in Table 3. These
variety of measures are widely used to assess the effects of noise on personnel and their performance.

Al ol et




. —— rrrrrre— w

TABLE 1
MEASUREMENT LOCATIONS AND TEST CONDITIONS

C-131B, Wright-Patterson AFB, 18 Jun 1975
Serial # 53-7821
LOCATION POSITION HEIGHT ABOVE DECK !
1 Between Pilot and Copilot Seated Head Level !
2 Galley (Aisle Seat, Propeller Plane) Seated Head Level !
3 Front of Passenger Crbin — Left !
Side Window Seat Seated Head Level i
4 Front of Passenger Cabin — Left {
Side Aisle Seat Seated Head Level
5 Middle of Passenger Cabin — Left
Side Window Seat Seated Head Level
6 Middle of passenger Cabin — Left
Side Aisle Seat Seated Head Level
T Rear of Passenger Cabin — Left Side
Window Seat Seated Head Level
8 Rear of Passenger Cabin — Left Side
Aisle Seat Seated Head Level
9 Latrine — Right Side Seated Head Level
CONDITION VUESCRIPTION
A Two Engines — Taxi Power. 1000 RPM, 19" Manifold Pressure.
B Takeoff — Wet, 2800 RPM, 62" Manifold Pressure, 104 KIAS.
C Climb — 2600— 2400 RPM, 51" — 40" Manifold Pressure, 150 KIAS.
D Cruise — 2000 RPM, 30" Manifold Pressure, 160 KIAS, 4000 PA.
E Approach — 2400 RPM, 26" Manifold Pressure, 150 — 120 KIAS.




*3SION JINO¥1J3T5/CNNOYONIVE SAOW3IY¥ 01 C3107¥¥0J I12A37

(#=e=ccccmcccccccccncccccccceccacccccccvacccccse e saccar cacaccc e ccc e eee e e eerece e eeeneme——= )

"0t 2071 Int £nt £07 set sel 20T hot 66 CTe eot PAR £6 26 IIWE3A0

( )
( )
( 33 g£S s hS 6< 94 6s 139 tao 29 13-] 29 PA %S 8% accot )
( 89 hs 9s G¢ e 8s 9 £9 29 69 19 he 69 1] 09 ooce )
( 59 2s SS s < 8S cs 29 29 89 09 £9 69 %S g9 00£9 )
( 99 %S 9s cs LS 8s £9 s9 %9 89 29 %9 T 8s 09 000s )
( 29 28 6¢ 0s T e 1¢e h9 99 <9 69 £9 99 2L 45 0e 00C* )
( 29 8s 19 29 c¢e 29 %9 <9 <9 02 £9 49 T 28 09 0st¢g )
( 69 19 99 <9 59 S9 S9 s9 99 0s L1 €9 2l 85 £9 00s2 )
( 69 £9 69 €9 €¢c €S he s9 99 123 +9 T 2L 6¢ 59 ocoe )
( 2L 99 TL TZ T 22 89 89 89 L7 69 £ Yl £9 9 9c9t )
( 2 69 he a4 e he 89 6Q 89 L €9 wl 9. £ 89 0s21 )
( 2L sl 9L L2 S L 69 0L 9 -7 69 2l 82 19 49 gcot )
( e £ 2¢€ 28 64 oe £2 Yl T P £2 b4 64 29 29 ooe )
( ne g8 98 86 £€ Y8 -7 4L Yl L 64 L2 17 "9 99 0£9 )
( 8L TE 68 (3] <8 <6 i€ [R°] el 8l Te 4] L0 £9 29 0cs )
( 84 68 11 26 ce 26 £8 s9 18 64 °g 28 06 9L T 9C )
( 28 88 £6 Ye nE 2€E S8 8 S8 6l €9 S8 <6 £ T s1¢ )
( g 88 16 68 96 0e 06 88 8 6l 46 ee L6 £4 Yl 082 )
( 68 S6 68 £€ L€ L) ce Y€ 113 06 s6 T€e 20T £ L2 oce )
( he6 %6 68 £6 26 L6 S6 té 16 98 1ot 66 07 e 6L 393 )
( £6 "6 06 GE 4 26 gorv T0T 16 06 T0T l6 0Tt os 28 527 )
( 86 686 68 Te 26 £6 66 0ot 96 26 %CT €€ 1 1Y he 307 )
( 06 98 13 06 68 0€ S6 16 £6 06 88 06 06 i8 se oe )
( 16 68 68 Yhe TE 9¢e £6 86 06 98 16 €6 66 38 £e £9 )
{ 6b 26 88 TE 68 06 £6 86 96 T6 S0t cot 06 28 L2 95 )
( 98 86 98 €S 0€ TE 2e LE {2 £6 26 88 16 62 S 0% )
( 4L 48 8R €8 S8 8 S8 68 68 Y8 28 8L ee oe 2L s*1g )
( 84 ce 64 ne cg 0g 18 28 18 08 28 el 8e tg he 14 )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
(

‘

(ZH)
D34
3/1 ase as¢ CseL a/9 C/s as* a/¢g cse a’t /2 71 e/1 v/ v/t
NOIL1IONOO/NOILVO0T
T4 39vd ( ( )

( ) SI3A37 3SI0N L1HI9IMNSINI

( ) 14vyO¥IV €T€£T1=0

( )

T0 NNY ( INOILV¥3540 ) 1103rens/50¥N0S SSION

TO00<-E00-%, 1S3] (=eeeecceccccccmceceacecccccccceccacsaccccccaacecoccccccmacaccecccancecccocascnacccacsaacann

Ll YUKW %]

-~~~

2°C  V93KWO (
( ONVE 3AVLI00 £/7
INOILVOISTIINICIC (80) IZAZ7 32NSS=¥d ONNOS C3WNSVIW 1276vL )

e m s S - A e e B e e S s




e e T et T L L T T T T R |
¢ %0T HOT O . €O0T  £0F SO €07 0T 4D 66 0%y & 2TF eb 26 1IN0 )
( )
(it 85 ge e gc ¢ g 29 99 2¢ 59 €9 £2 6 wa 0008 )
G 2k 19 %9 €q g g0 29 02 €9 oy 15 12 9 29 59 0004 )
«  s¢ 69 w1 €2 §L we 0L 13/] i Ll 1L 92 LL 59 69 0002 )
¢ & £8 "g £ 16 28 €L 9 £2 08 €l €2 2 69 2L 0007 )
« 28 "6 "6 <6 26 6 ce 19 ge 28 L8 1] 26 2L £2 906 )
« 16 L6 96 LE 0T €6 <6 6 £6 06 86 £6 wCT 92 €2 0s2 )
(00T se w6 13 3 TOF 60T  &O0T. 00T €6 0% 20y R ag L8 g2t )
( GGv 86 £6 LE ne 86 €€ 20T €6 "6 €01 60T  0CT 06 28 £9 )
¢ ok 66 0€ 26 {3 g6 26 6 16 £6 £6 €8 6 98 58 s°1g )
( )
( (ZH) )
( 03x4 )
¢ 3/%Y Qs G/ Gs/. 049 Q/6 QO/% Os€ C/2 Q/% 9/2  O9/%  8/1  w/2 Wit )
( NCILIONOJ/NOILYD0T )
B T et cemememeen)
( Ir 39vd ( ( ) )
( ( ) ST3A27 3SION LHOITANI )
( LL XUk 0 ( . ) 14VX0¥Iv ETE€T-0 )
( ( ( ) )
( 10 NOE ( INOTLV¥Z40 ) 1103r6NS/30¥N0S 3SION )
( TO0=600-%7 L1S3L (===-===-=u- e DT T SRS |
( 2°€ Vv9INO )
( ( ONVE 2AV100 )
( INOILVOT4TINIQIC (€Q) 13A27 I¥NSSIXJ ONNOS G3¥NSY3W 3378V )
(me=eememmemcecemeeeecceeccceeoeecececececeeecececcccceeeeece-eceeesesseeeceseeee-cessese-eeeeeeeceeo-e=)
!




*30IAZ0 2AT13310¥d ¥ZONN WNELJ3dS T1dS 031VINJTIVI NO O3SVE «

( B e e LT T T T T IR |
« T 0 1 1 1 0 1 1 1 F 1 1 2 0 5 )
( &0 90T 60T 20T Z0F @CT 90T 80T 40T 40T OFT €0F SGIT 46 £6 1Nd )
« (80 NI 9) NOILO3¥X0D 3NOL )
( (80Nd NI L7INd) 02103¥¥00 3NOL 713A37 3SION O3AI30¥3d )
( 3ONVAONNY )
( )
¢ 8l 28 "g "9 28§ £e L2 82 92 08 82 €l "g 69 2L 11sd

( (80 N1 7ISd) 13AZ7 ZONINIANILNI HO33dS 03uN3IIINd )
( NOILVOINNWWOD )
( )
€ 0S¢ 209 098 .08 326 08w T.5 08% w96 096 S8z TJS €T u96 096 1 )
« 08 18 62 18 £ e £¢ "g 0e 9L L8 £ 16 69 89 +V1SY0 )
( LINN NOILVOINNWWOZ LHOIT4=NI 2ST-H )
¢ 096 096 096 "9 0SE 0S¢ (96 096 096 096 296 096 096 096 096 1 )
(89 £2 2L £2 "l 0 1L 22 69 99 sl 22 62 L6 L5 *VISY0 )
( S9NTd ¥YI SINZNd )
¢ 096 096 96 0SE 0S6 096 U9€ O0SE 096 096 0SE  0S6E 096 096 096 1 )
« 29 2L 22 £ £2 £2 0L T2 L9 %9 £ 12 8L 96 95 +Y1SY0 )
( S9NTd ¥V3I ATG-h )
( 096 096 096 96 096 629 F26 0% 096 096 S82 25 £HT 096 096 1 )
« 08 08 L2 08 0§ 28 £8 ng 08 Y] 18 £8 16 69 8% *Y1SV0 )
( S34NW ¥Y3 14D WNWINIW )
¢ g%¢ 0T F¥OT <@ 5§ 59 DJT £%T pv2 s82 30T 0.F  9f 096 096 1 )
¢« ‘e® £6 £6 "6 nE "6 6 16 99 L8 £6 06 66 9 9L (AN )
€ €0 go6r 00F g07 £0F 60T &0F  90F  £ov 66 601 20T  2TT 26 16 R )
« NOILD310¥d ON )
( (§2 A™NF “$£-TAT ¥4¥) AVC ¥3d Z2MSOdX? INO ¥04 (S3LNNIh NI L) 3khIL 3TEISSIW23d WNWIXYKW )
( ¥v3 LV (VEG NI VISY0) 73A3T ONNOS T1IW23A0 O3LHOIIM-Y )
¢ ¥VZ 1V (080 NI 2ISY0) I3A37 ONNOS TIWR3A0 031HIIM-D )
( NOILO310¥d/0NVZYH )
( )
( )
( )
¢ 3/v os/s6 ase as. Q/9 O/ Gsh  Q/€  0/2  Q/%Y Q/2 /% 8/Y ws2 WY )
( NOILIGNOC/NOTLIVOO0T )
B T e T T e L e |
( TH  39vd ( ( ) )
( ( { ) SI3A37 3ISION LIHOITIINI )
( LL ¥Uk %0 ( ) 14V¥O¥IV BTET=-0 )
( ( ( ) )
( TO O NA¥ ( ( INOTLV¥3d0 ) 1103r8NS/30¥N0S 3SION )
€ FO0=600="Z L1S3L (m==m-ececooooo oo ceccmceme e ceacemeeeeeececeeccectcesesesesseccccocecao)
( 2°c  V93IWO ( )
( ( )
( INOILVOISIINSQI( 32NS0dX3 3ISION NYWNH 30 SIVNSVIA  1378VL )
(===mmeemmm e eeeeeeeececcmee-memseeeeeeemeeceeceeeesse-sse--emeeeee-eee-e-eeeeseeecesccceae—e--o-)

k-




REFERENCES

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.

U, 5. COVERNMENT PRINTING OFFICE: 1977 — 757-001/392




