
RD-A128 791 USAF BIOENYIRONMENTAL NOISE DATA HANDBOOK VOLUME 055 i
CH-3 IN-FLIGHT CREW NOISE(U) AIR FORCE AEROSPACE
MEDICAL RESEARCH LAB WRIGHT-PATTERSON AFB. H K HILLE

UNCLASSIFIED SEP 82 AMRL-TR-75-50 VOL i55 F/G 1/'2 ,

ELmhEhhE



In WI
IN 1. 2IM 2
~~ILi L U

11-25 1116.Ao

MICROCOPY RESOUTION TEST. CHART

MAIOWA BURWA OF STANDMRO-1963-A

'W5

J~L
MI

MICROCOPY RESOLUTION TEST CHART
NAI1GNALUUA OF STNEDANC-134 T --

~IM *2.2

LIMI

MICROCOP RESOLUTIO TEST CHART MICROCOPY RESOLUTW +EST C114
NAIML EWEM Of SftMA0S-1N3.A NATiONL GURMA OF*IlWl I



• H..J . . . . .. .

- AARL-TR-7530
volume 1s

USAF IOUNVIRONMNAL NOISE DATA HANDOOK

vlum 15

GIIS INJLJGFIT CREW NO=8
A

ORMUM1962

iii

OCT 2 7 1982.'

m.4

"2-_

Approve for pubic iwhu dWWtuibom ulimtd.

AIM FORCE AEROSPACE MEDICAL REEARCH LABORATORY
AEROSPACE9 MEDICAL DIVHOt4
AIR FORCE BYIMS COMAD
WRIG-f.PATION AIM FORCE BASE OHIO 45433

82 10 27 036



WW-e!i -JOovr*iwm. *tdawingP, specifications, or other data are used for any purpose other than a
- ' blBnitel.y related oveun ment procurement operation, the Government thereby incurs no responsibility

,"i nor eb" abligaton hatsoever, and the fact that the Government may have formulated, furnished, or
in .- We way s4pvied the sid drawings. xPecirications, or other data. is not to be regarded by

or oth.owise, as in any manner licensing the holder or any other person or corporation, or
"4 c veag any trig or permission to manufacture, use, or sell any patented invention that may in any

way -b rqlated thereto.

Pleas do not request copies of this report from Air Force Aerospace Medical Rese-rch Laboratory.
Additional copies may be purchased'ft nm:

Nath nal Technical Information Service
5285 Port Royal Road
•Apringfield, Virginia 22161 0

Federal Government agencies and their contractors registered with Defense Technical Information
Center should direct requests: for copies of this re0pot to:

Defense Technical Information Center
Ctmeron Sation
Alexandria, Virginia 22314

CIOMP t ftEW A00 APPRO L

NPLWU-7-f0. Vol. its,

.1,

This re ort has been reviewed tby the Office of Public AffairS (PA) and is releasable to the National? 1. hncal Information Service (NTIS). At NTIS, it will he available to the general public, including.f.icag ntionsi

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

* POR THE COMMANDCR

HENNING VON GIERK . Dr Ing

Biodynamics and Bioengineering Division
Air Fore Aerospace Medical Rew,-arch. Laboratory



SECURITY CLASSIPICATION OF TNIS PAGE (When Data Entered)_

REPORT DOCUMENTATION PAGE EIMPORE COMPLETING IORM
"IPOT NUMIBER2 GOVT ACCESSION NO: 3. RECIPIENT'$ CATALOG NUMBER

R.-TR-75-50, Vol. 155
4. TITLE (Md lube de) S. TYPE OF REPORT A PERIOD COVERED

SAF BIOENVIRONMENTAL NOISE DATA HANDBOOK: Volume 155 of a series
CH-3 In-Flight Crew Noise *. PERFORMING ORG. REPORT ,UEOCR

'7. AUTNOR() S. -CONTRACT OR GRANT NUMIIOER(eJ

Harald K. Hille

s. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJECT. TASX
AREA & WORK UNIT NUMBERSAir Force Aerospace Medical Research Laboratory

Aerospace Medical Division, Air Force
Systems Command, Wright-Patterson AFB, OH 45433 62202F 72310918
It. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

September 1982
Same as above I3. NUMBER OF PAGES

18
14. MONITORING AGENCY NAME I ADORESS(if diffennt fro Contotlfn1 Office) IS. SECURITY CLASS. (of thle report)

Unclassified
IS&. DECLASSI FICATION/ DOWNGRADING

SCHEDULIE

1S. DISTRIBUTION STATEMENT (of this tepo,)

Approved for public release; distribution unlimited

17. DISTRIBUTION STATEMENT fat the setrat entered i. ockS, It ffe ,nt from Repo")

IS. SUPPLEMENTARY NOTES

IS. KEY WORDS (Continue on ,e.er . n f nes.eam and IfeniIIy by Week numbw)
Noise
Noise Environments
Bioenvi ronmental Noise
In-flight Crew Noise
CH-3 Helicopter

'0. ABSTRACT (Contiwe an reverse aide It neosser'y and Identify by block mmber)

The CH-3 is a USAF tactical combat transport helicopter. This report
provides measured data defining the btoacoustic environments at flight
crew/passenger locations inside this helicopter during normal flight operations.
Data are reported for nine locations in a wide variety of physical and
psychoacoustic measures: overall and band sound pressure levels, C-weighted and
A-weighted sound levels, preferred speech interference level, perceived noise

P011 Un 1 am-EnToN OF I NOV 69 IS OBSOLETE

SECURITY CLASSIFICATION OP THIS PAGE (Blann Dait #Efefn

.4 + *.,; ," ,,'.-A +. -............. . ......... .. +. .................. . . ..................



SECuRITY CLASSIFICATION OF THIS PAGE(UMe, Data Eutoted)

levels, and limiting times for total daily exposure of personnel with and
without st d rd Air Force ear protectors. Refer to Volume 1 of this
handbook, A?4SF Bioenvirrnmental Noise Data Handbook, Vol 1: Organization,
Content and Application, AMRL-TR-75-50(l) 1975, for discussion of the
objective and design of the handbook, the types of data presented,
measurement procedures, instrumentation, data processing, definitions of

*quantities, symbols, equations, applications, limitations, etc. I-

.- T
,,

-

SECURITY CL.ASSIICATION OP' 1"HS PIAGE( !bee Data flt ff~



PREFACE

This report was prepared by the Biodynamic Environment Branch, Air Force Aerospace Medical Research
*: Laboratory, under Project/Task 723109, Communication and Performance Capability and Operational

Noises. The author acknowledges the efforts of Mr. John Cole who established the data analysis require-
ments, Mr. Henry Mohlman, and Mr. Fred Lampley of the University of Dayton who assisted in the
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The CH-8 is a USAF transport bhoper esnd to temaspat persomnel or aerospace hardware. The
helicopter, which is manufactured by the SMhusky Ahuaft DIvtmm of the United Technologies Corpo-
ration, is powered by two T58-GZ, tbesba-ft a s vatd at 1500 shp. The engines drive both a
four-blade fullyarticulated 19m diameer mod , md a mvenional feurMade 4n2m diameter tail
rotor. The engines ae maufacted by temWl cCompmy, Aircraft Enine Group, Military
Engine Division.
This volume provides measured and eztmpolated data ddning bioscoustic environments produced

inside this helicopter. Such data we essential to evaluate ear protection requirements, limiting person-
nel exposure times, voice communication capabilities, and annoyance problems associated with opera-
tions of the CH-3 helicopter.

This volume is one of a series published by the Air Force Aerospace Medical Research Laboratory
(AFAMRL) under the same report number (AMRITR-76-50) as a multi-volume handbook that quanti-
Aes 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 1 of this handbook discusses the objectives and design of the handbook, the types of data
presented, meauremt procedures, instrumentation, data processing, definitions of quantities, sym-
bols, 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., inflight/flight crew andpassenger noise, near-field ground crew noise, far-field/community noise). Volume numbers are
assigned sequentially as individual volumes are published.

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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IN-FLIGHT NOISE

All noise meimuments were made on-board a standard-configured CH-3 helicopter during typical
speed, altiude, and Right maneuver conditions. These levels describe the standard CH-3 environments,
but may not be repeentative of those levels encountered if the helicopter has been configured differ-
ently (e.g., major equipment or structural changes).

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

The microphone position was at ear level external to headgear in a region 02-0.3 meter from the head
when an individual was present.' At unoccupied locations, mesrmnswere 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 resultant
samples analysed using a 4- or 8- second integration time to obtain a power-averaged level, which
effectively smooth& out short-duration fluctuations and best describes the exposure.

Although the presence of a crew member 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
-ommunication capabilities. Consequently, 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
HH-43B helicopter 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 measures are widely used to assas the effects of noise on personnel and their performance.
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TABLE 1

MEASUREMENT LOCATIONS AND TEST CONDITIONS

2CH-3, Andrews AFB, 8 June 1982

LOCATION POSITION HEIGHT ABOVE DECK

1 Between Pilot and Copilot Seated Head Level
2 Flight Engineer's Station Seated Head Level
3 1st Row Seat Across From Entrance Door 1.5 Meters
4 2nd Row Seats, Centerline 1.5 Meters
5 3rd Row Seats, Centerline 1.5 Meters
6 4th Row Seats, Centerline 1.5 Meters
7 5th Row Seats, Centerline 1.5 Meters
8 Left Side Bunk, Aft of Aircraft Head Level
9 Right Side Bunk, Aft of Aircrat Head Level

CONDITION DESCRIPTION

A APU Running, Entrance Door Open

B #1 Engine Start, APU Running, Entrance Door Open

C #2 Engine Start, APU Running, Entrance Door Open

D Ground Runup - Engine RPM 80%

E Taxi- Engine RPM 90%, Entrance Door Open

F Takeoff- Engine RPM 92%, Entrance Door Closed

G Liftoff Climb to 500'

H Level Cruise - 50(Y PA, 90 KIAS, Door Closed

I Level Cruise - 500' PA - 70 KIAS, Door Closed

J Level Cruise - 500' PA - 80 KIAS

K Level Cruise -1000 PA- 120 KIAS

L Hover, 50' - Entrance Door Closed

M Descent and Landing

0 Taxi . Entrance Door Closed

*15
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