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PREFACE

This report was prepared by the Biodynamic Environment Branch, Aerospace Medical Research
Laboratory, under Projectftask 723104, Measurement and Prediction of Noise Environments of Air
Force Operations.

The author acknowledges the efforts of Mr. Robert 0. Powell and Mr. Robert A. Lee who assisted in
conchicting the field measurements, and Mr. John N. Cole who established the data analysis require-
ments and assisted in the preparation of this report. Mr. Henry Mohiman and Mr. David Eilerman of the
University of Dayton assisted in the mechanics of data processing, and Mrs. Norma Peachey and Mr.
Mike Patterson typed and prepared the graphics.
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INTRODUC11ON

The AJM32A -60A Generator Set, which is manufactured by the HOL-GAR Manufacturing Corporation,
is a gas turbine engine-driven source of electric power. This unit also provides pneumatic power to drive
the A/M32 C-iO Air Cond itioner , manufactured by United Aircraft Products, Inc., providing conditioned
air to an aircraft’o interior during ground servicing.

This volume provides measured and extrapolate d data defining the bioacoustic environments produced
by these units. Such data are essential to evaluate ear protection requirements , limiting personnel
exposure times , voice communication capabilitie s, and annoyance problems associated with the com-
bined simultaneous operation of the A/M32A-60A generator set and the AIM32C -l0 air conditioner.

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 produces at flight/ground crew locations and in surround ing communities by operations
of Air Force aircraft and ground support equipment . The far-field , community-type , noise data in the
handbook described the noise produced during ground operations of aircraft , 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, sym-
bols, equations , applications , limitations, etc. Volume 2 provides a method and data for adjusting the
handbook’ s far-field noise data , which are for standard meteorological conditions (15C temperature ,
70% rel humidity, 0.760 meters Hg barometric pressure) to der ive comparable data for other meteorolog-
ical conditions. Refer to Volumes 1 and 2 (references 1 and 2) for such information because it is not
repeated in other handbook volumes.

A cumulative index lists those aero space systems contained’ in the handbook , and identifies the specific
volumes containing each type of environmen tal noise data available (i.e., inflight /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 m di-
vidual volumes are publ ished , 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 techni cal data in this report and other handbook volumes to:
AMRL IBBE, 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 Applica-
tion, AMRL -TR-7 5-50 (1), Aerospace Medical Research Laboratory, Wright-Patterson Air Force Base, Ohio,

• 1975.

2. Cole, John N., USAF Bioenvironmental Noise Data Handbook, Volume 2: Procedure to Evaluate Effects of
Non-standard M eteorological Conditions on Far-Field Noise, AMRL-TR-75-50 (2), AMRL , WPAFB , OH , 1975.
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4 NEAR-FIELD NOISE

MEASUREMENTS
A standard A/M32A-60A Generator Set and a standard AIM32C- 10 Air Conditioner (being driven by the
generator) were simultaneo usly operated outdoors on a concrete apron at normal rated conditions. The
generator set was loaded at 100 amp, 240 volts AC , 3 phase by an M24T-8 load bank, supplying 40 PSI air
to drive the air conditioner , which had an output of 40 lb/mm . No significant sound-reflective sur-
faces were present except the ground plane. The load bank was physically located so as to not interfere
with the two unit’ s noise field. Tabl e 1 notes the surface meteorologi cal conditions at the time of
measurement.

Figure 1 identifies 108 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 72

4 locations on the four 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 prop erly
define the levels at locations close to the unit.

Table 1 lists the alph abetic designator used on the data pages in this report to identify the test condition.
The designator A means 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 Tables 2 and 4 define the sound pressure levels (SPL) product A by the
simultaneous operation of the A/M32A-60A and the A/M32C-10 units respectively at the 7~ 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 Tables 3 and 5 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 20 meters) you can
interpolate between the 108 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
dista nces over which the sound is prop agated.

TABLE 1

TEST CONDITION FOR NOISE MEASUREMENTS

Edwards AYE, 3 June 1975

A/M32A-80A Generator Set, Gas Thrbine Engine Driven
YEN 6115-420-8486, Mfr. Part # 69E39110, and

A/M32C -1O Air Conditioner
FSN 4120-196-5252, Mfr. Part 0 UA532888-1

Operation

A Generator loaded at 100 amp, 240 VAC,
3 phase by M24T-8 load bank and
supplying 40 PSI air to drive the air
conditioner whose output is 40 lb/mm .

Meteorology,,‘ 1
• Temperature 29 C

Bar Pressure 0.693 M Hg
Eel Humidity 24%

4
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FAR-FIELD NOISE

MEASUREMENTS
Noise measurements were also made on the same A/M32A-60A and A/M32C-10 units under the same
test conditions at the outer circle locations on Figure 1. These 36 locations are assumed to be in the
acoustic far-field of the source where the sound wave fronts spheri cally diver ge 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 6 lists the overal l and 1/3 octave band SPL measured at the 36 far-field locations under the
meteorological conditions at the time of test. These data were normalized to 30 meters distance and
standard meteorolog ical conditions (15C temperature , 70% rel 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 two simultaneously operating units .

These measured data were also used to derive sets of equal noise contours (Figures 3 through 9)
• describing seven different measures of noise as functions of angle and distance from the source for

standard day meteorology. Note that Figuie 8 contours identi1~r limiting exposure time 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.

Volume 2 of the handbook defines the influence of meteorology on far-field noise environments and
provides, if required , the factors necessary to adjust the handbook standard meteorological day data.
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