
‘1= -

~~ NC.I1
AD A048 941 AEROSPACE MEDICAl. RESEARCH LAB WRIGHT—PATTERSON AFB OHIO FIG 20/1

USAF BIOENVIRONMENTAL NOISE DATA HANDBOOK. VOLUME 102. A 10A IN——E TC (U)
OCt 76 H K HILL.E

LINCLASSIF 110 AMRL—TR— 75—50—VOL—102 NL

B! a

.



USAF UOENVmONMB1TA~~ OmE jATA ~ ANDBOOK•
LiJ

S

~~ VoIwn lO2.

A-IOA In F1~ght cr.w Ploiss

p

K
—

~~~~~~~~~~

I. . ____

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

_ _ _ _ _ _ _ _  __

, 

A t d f o c i s 1 i I u ~~iUes i~1~~~ d. I _______

AEROSPMZ~~ZDICAL RISEAR~N LAIORATORY
A&ROIPACEIIWICAL DIVISION _ _ _

AIR FORCE SYSTEMS CO~~IAND
WRIGHT PA1IIRSON AIR FORCE SASS, OHIO 4S433

~~~ _ _  VI4~~~ 

—

---

~~~ 
~~~~~~~~~~~~~~ - .



;S~.

NOT$C~S • 

T
When US Governmeiil drawiops. ap.d cat .oobsrd.ta$tøWN 1~UflY purpose eØ~ *bsn a la ly rdaied
Government p ocureffisnl opeislen. the Goveflirneat tbete~~ fl ~~ as e o n  whst-
soever ud the fact that the O~werumcet a~ $~ 

formulated f%m O4M4iIflY way Jibe uaid draws~~ ,
specillcadoss. or other data. is not tobsi~~~~~ Implication or ed~ a~ In sty ~~~~f Ilcsniia~ the bolder
or any other person or corporation. or áI1~~~1~y rl bts or pemilsalon soàanulictu’s, U*b or ,eRs.ny patented
invention that muy in any way be r a d~~~~~

Please do am ~~~~~ eopl~s e(üds report from Aerospace Medical ftesearch Laboratory. Addition al copies may be

— fro~~
National Technical information Service
5285 Port Royal Ronf
Sprinifleld. Vb~tmla 221*1

Federal GovSrnmsnt siencies and their contractors r~~stered ~~~~~~~~~~~~~~~~~~ Center should direct
rsqic$ts for copies of this report to

Defense Documentation ci~~ ~ i’~: ~~~~~~

Cameron Station -

.

Alexandria. Virginia 22314 .

• . .

• 

~~~~~~~~~ 

-

TE~HN1CAL .,

has been reviewedby*1is InfurmatiOt’
). At NTIS~ ft w*.be av.~ so - .

• — ~~ best re#inMd and Is

4

( —

~ ~S ~~~~~ ~~~~~~~ •
~~ :~

~ ‘ 

~ 
~~~~~~~~~~ 

S4-

5f

’
~r~~~~
4

~~~~



• SECURITY cLAuI r.canos or THIS PAGE (lI~s. O .tl ,1.,. 4~ ________________________________

OCØ~~DT I~~ I~% b&~~bc? A ?IrmI D READ nlwraUCrIOas
“-‘ “ ~~~~“ ~~~~~“ ‘~~~ 

‘ 
~~~~~ 

• BEFORE COMPLETING FORM
I. REPORT NUMVE~ / 2. GOVT ACCESSION NO S. RECIPIENT S CATALOG NUMSER

AMRL-Tk-75-50, Vol. 102 1
4. TITLE ( d  eeaa.~ •. TYPE OP REPORT $ PERIOD COVERED

USAP BIOE VIROI~~ NTAL NOISE DATt~ HANDIOCI( Volias 102 of a series
A—b A I n f  light Crew Noise •. PERPORMING o~o. REPORT NUMSER

1. AUTHOR(s) S. CONTRACT OR GRANT NUMUER(s)

Herald K. Hill.

• ~• S. PERFORMING ORGANIZATION NAM E AND ADD~ E5S 10. PROGRAM ELEMENT. PROJECT . TASK -
• Aerospace Medical Research Laboratory 

AREA S WORK UNIT NUMBERS

Aerospace Medi cal Division , Air Force Sys teas
C o s nd , Wright—Patterson APB , OH 45433 622021 7231-04—18

It .  CONTROLLING OPPICE NAME AND ADDRESS 12. REPORT DAT!

October 1976
Sane as above I). NUMSER OP PAGES

_____________________________________________________ 15
II. MONITORING AGENCY NAME & ADDRESS(I1 dIU.r.nt I,... CcnI,olISn~ OWe.) IS. SECURITY CLASS. (.1 thM Isp0.t)

Unclassified
15.. DECL. ASSIPICATION/DOWNGRAD INO

SCHEDULE

IS. DISTRISUTION STATEMENT (.1 thu . Repo,i )

Approved for publi~ release; distribution unliaited

‘7. DISTRISUTION STATEMENT (of mu abbl,acl n1i,.d In Stock 20. II ~ tI.,unt ft R.p.ic) Ic)

• IS. SUPPLEMENTARY NOTES

IS. KEY WORDS (Cinthiul rove.. . .Sd, It n.c..wy aid SdsnfIS~ by block m ,be.)

Nois
Noise Environnents
Biosnvirooaental Noise
In—flight Crew Noise
A—WA Aircraft

10. ABSTRACT (C.Mffi . 0. I•V0.I• sIds It occ..say aid Id.nttty by block m be.)
• — —~~ The A—1OA is a USAI single—seat close support aircraft. This report

provides asured data defining the bioacous tic environnents at the pilot ’s
location inside this aircraf t during norual flight operations . Data are

• reported for one locatios in a wide variety of physical and psychoacou stic
neasure s: overall and band aoimd pressure levels , C—weighted and A-weighted

• soissd levels , preferred sp .ch interference level, perceived noise level , and
h aLting tines for total dai ly .xposure of personnel with and wi thout standard— —~~~ ~~~~~

DO ~~~ 1473 EDItION OP I NOV 51 IS OBSOLETE

SECURITY CLA$SIPICAt ION OP THIS PAGE (What SM. &lfe.. ~

1k



:1 
_________________________________________________

SECURITY CLASSIPICATION OP THIS PAGE(lIhai DM5 titfsrs~~ -

— Ø.ir Force ear protectors. Refer to Voltae 1 of thi s handbook, ,A~L47 Mo—
snviron asnt al Joise Data Handbook , Vol. 1: Organization , Content and
Apphication ,~~ A1IRL—TR—75—50(l) 1975 , for discussion of the objective and de-
sign of the handbook , the types of data presented , neasurenent proc edures ,

- • instri sntati on , data processing , definitions of quantities , syobols, equa-
tions , applications, hiaitati on, . etc.

Ii 
_ _

I 

- 

SECURITY CLAI$IPICATIOW OF THIS PAGI~~~ ai D~lo ~~~~~~



- ~~~ •,-,- ~~~~ S— — -~~~~~~~~~~‘~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- 

~~~

‘1
PREFACE

This report was prepared by the Biodynamic Environment Branch, Aerospace Medical Research
Laboratoiy, under Pr~ectfFask 72310418, Measurement of Noise and Vibration Environments of Air

• Force Operations.

The author eckunwledges the efforts of John N. Cole who established the data analysis requirements
and assisted in the preparation of this report, and Hensy Mohlman and David Eilerman of the Univer-
sity of Dayton who assisted in the mechanics of data processing.
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INTRODUCTION

The A-b A is a single seat close support aircraft manufactured by the Fairchild Republi c Company.
Power is provided by two GE TF34-GE-l00 turbofan engines each rated at 9065 lb maximum takeoff
thrust. The engines are manufactured by the General Electric Company, Aircraft Engine Group,
Military Engine Division.

This volume provides measured data defining bioacouatic environmen ts produced inside the aircra ft.
• 

• 
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-1OA
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
enviro nments 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 duringground operations of aircraft , ground support equipment ,
and other ground.baaed equipment or facilities.

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

A cumulative index lista those aerospace systems contained in the handbook , and identifies the specific
volumes containing each type of environmental noise data available (i.e., inflightf flight crew andI • passenger noise, near.fleld/ground crew noise, far-field/community noise). Volume numbers are as-

• signed sequentially as individual volumes are publ ished . This index is periodically updated as indi-
vidual volumes are published , and are available upon request from AMRLIBBE , Wright-Paterson AFB,• OH 45433. Organizations on the distribution list for the handb ook will automatically receive a copy of
each updated index.

• Direct any questions concerning the technical data in this report and other handbook volumes to:
I AMRL IBBE , Wrigh t-Patterson AFB, OH 45433; AUTOVON 78-53675 or 78-53664; Commercial (513)

255-3675 or (513) 255-3664.

1. Cole, John N., USAFilioenuironmental NoSse Data Handbook , Volume 1: Organization, Content and Applica-
• tion, AMRL-TR.75.50 (1), Aerospace Medical Research Laboratory, Wright-Patterson Air Force Base, Ohio ,
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IN-FLIGHT NOISE

MEASUREMENTS
All noise measurements were made on-board an A-bOA aircraft during typical speed, altitude, and flight
maneuver conditions. These levels describe the standard A-b A environments but may not be represen-
tative of those levels encountered if the aircraft has been configured differentl y (e.g., major equipment or

- t structural changes).

Measurements were made inside the cockpit at the pilot ’s location with MICROPAK , which is a small
in-flight recordi ng system worn by the pilot. The miniature electret condenser microphone was attached
to the pilot’s helmet on a light-weight boom and positioned at ear level 0.1 meter from the helmet’s

• surface with its diaphragm parallel to the surface pointing away from the helmet.

In the analysis, microphone corrections for random incidence were applied to the overall system’s
response. The recorded samples were analyzed using a 4- or 8-second integration time to obtain
power-ave raged levels that effectively smooth out short duration fluctuations and best describes the

• exposure.

Table 1 lists the measurement location 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.

RESULTS
The measured data presented in Table 2 define the sound pressure levels (SPL) produced inside the

• A-bOA aircraft at the specified location. 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 measures are
widely used to assess the effects of noise on personnel and their performance.

I- 4
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TABLE b

• MEASUREMENT LOCATION AND TEST CONDITIONS

A-1OA , EDWARDS APR, 14 APRIL 1976

LOCATION POSITION HEIGHT ABOVE DECK

1 Cockp it Seated Head Level

CONDiTION DESCRIPTION

A Engine Start — Canopy Open
B Runup — Max. Power
C Takeoff — Max Power
I) Climb 2500’ 7 5000’ MSL — Intermediate Power 190 KIAS
E Climb — 5000’ 7 7000’MSL — Intermediate Power 200 KIAS —

ECS System On , Flow At Minimum
F Climb — 7000’f 10000’ MSL — Intermediate Power 200 KIAS —

ECS System On, Flow At Medium
G Climb — 10000’ 7 15000’ MSL — Intermediate Power — ECS

System On , Flow At Medium
H Cruise — 15000’ MSL — Intermediate Power — ECS System

On , Flow At Minimum
I Cruise — 15000’ MSL, 255 KIAS
J Descent — 15000’ 5000’ MSL
K Range Sweep — 5000’ MSL, 255 KI AS
L let Gun Firing — GAU-SIA
M 2nd Gun Firing — GAU-81A

• N 3rd Gun Firing — GAU.81A
P Cruise — 11000’ MSL , 80% RPM — Speed Brakes Extended
S Traffic Pattern — 160 KIAS

S
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