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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. Col Justus F. Rose, Jr. conducted the field measurements and performed the data
analysis; Capt Nick Farinacci prepared this report .

The authors acknowledge 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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INTR ODUCTION

The F-104D is a USAF two-seat version of the F-104C aircraft for use as both a supersonic fighter and
operational trainer. This aircraft , which is manufactured by the Lockheed Aircraft Corporation ,
Lockheed California Company, is powered by one J79-GE-7A turbojet engine rated at 15,800 lbs
maximum take-off thrust with afterburner. The engine is manufactured by the General Electric
Company, Aircraft Engine Group, Military Engine Division.

This volume provides measured data defining the bioacoustic environments produced inside this
aircraft . Such data are essential to evaluate ear protection requirements , l imit ing personnel exposure
times, voice communication capabilities, and annoyance problems associated with operations of the
F-104D 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 equip-
ment, 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 , measur ement proced u res, instrumentatioi~, da ta processin g, definitions of quantities ,
symbols, equations, applications, limitations, etc. Refer t o Volume I (re ference 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 45133. 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; Cummercial (513) 255-
3675 or (513) 255-3664.

1. Cole , John N., USAP Bioein ’iro n ,nental Noise Data Handbook , Volume I :  Orga n iza twn , Coutent and
Applicut ion , AMRL-TR-75-50 (1), Aerospace Medical Research Laboratory, Wright-Patterson Air
Force Base , Ohio , 1975.
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IN-FLIGHT NOISE

MEASUREM ENTS
Al) noise measurements were made on-board a standard-configured F-104D aircraft during typical
speed , altitude, and flight maneuver conditions. These levels describe the standard F-104D 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 one flight crew location. Table 1 lists the measurement location
and test conditions as numeric/alphabetic designators which are used on the data pages. The desig-
nator 1/A means measurement location 1 and test condition A.

The microphone was randomly moved external to the headgear in a region 0.2-0.3 meter from the h~ad
and the resultant samples analyzed using a 4- or 8-second integration time to obtain a power-averaged
level that effectively smooths out short-duration fluctuations and best describes the exposure.

RESULTS
The measured data presented in Table 2 define the sound pressure levels (SPL) produced inside the
F-104D 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.

TABLE 1

MEAS U R EMENT LOCATION AND TEST CON DITIONS

F-104D, Eglin AFB , 26 Jul 1971
Serial # 57-1323

LOCATION POSITION HEIGHT ABOVE DECK

1 Rear Seat Seated Head Level

CONDITION DESCRIPTION

A Ground power unit operating, canopy open.

B Engine start , ground power unit operating, canopy open.

C Idle power , 65% RPM . canopy open.

[) 80% RPM flap check , canopy open.

E Taxiing, canopy open.

F Takeoff afterburner.

G Initia l acceleration , gear and flap. up, pressurization valve open.

H Climb — 400 KIAS . 100% RPM , .7M , 1O.OM PA /, pressurization valve open.

I Cruise — 320 KIA S, 90%- RPM , 15.OM PA , pressurization valve open.

J Crui.e — military power, 350 KIA S, .7M , 16.OM PA , pressurization valve closed.

4
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TABLE 1 (Cont inued)

MEASUREMENT LOCATION AND TEST CONDITIONS

F-104D, Eglin AFB, 26 Jul 1971
Serial # 57-1323

( 0 .Vt) I TIO.V DE SCI t I P TIO ,’.’

K Cruise — 370 KIAS , .S1M , 93% RPM. 23.OM PA.

L Cruise — mili tary power, 23.OM PA.

M Cruise — afterburner , 23.OM PA.

N Decelerate — speed brakes out . 23.OM PA.

P Penetration — 300 KIAS . 84% RPM , 20.OM PA \ , takeoff flap setting, speed brakes out.

Q Same a s P — 7 . O M PA.

R GCA final approach — 200 KIAS. 92% RPM , 1.5M PA, gear and (laps down.

S 240 KIAS , 90% RPM , 2.7M PA, takeoff flap setting.

T VFR overhead traffic pattern — initial — 300 KIAS , 9O”~ RPM , 1.7M PA . takeoff flap
setting.

U VFR overhead traffic pattern — pitchout.

V VFR overhead traffic pattern — downwind , gear and flaps down.

W Final approach — 94% RPM , gear and flaps down.

X Landing roll.

5
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