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FOREWORD

This Aerospace Recommended Practice (ARP) recommends instruments and procedures
for the measurement and reporting of sound pressure levels in the interior of
passenger airplanes for the purpose of prov1d1ng a general description of the
acoustical environment during stabilized cruise conditions. The procedures are
recommended to ensure uniformity when conducting tests to determine compliance
with noise level goals or contractual requirements.

1. SCOPE:

1.1 The primary measurement procedure recommended in this ARP includes. the
recording of sound pressure signals in the interior of an airplane during
steady state cruise conditions with analysis after the flight into octave
band (or one-third octave band) sound pressure levels.

1.2 Alternatively, spectral analyses of the sound pressure signals may be
performed directly on board an airplane. Though less flexible than the
primary measurement procedure, the alternative procedure offers the
advantage of immediate availability of frequency band or frequency weighted
sound pressure levels that are consistent with those measured in accordance
with the procedures in ISO 5129 (Reference 2.1),

1.3 1In view of the range of possible measurement systems, this ARP provides
electroacoustical performance requirements for a complete system from a
microphone to the readout device. Various individual components of a
measurement system may be selected so long as the total measurement system
complies with the requirements.
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1.4 Recommendations of this ARP are not intended to satisfy the stringent
requirements for airplane design or development. Also, they may not be
dirvectly applicable to measurements of sound pressure levels in the interior
of helicopters or general aviation airplanes where special constraints on
measurement locations and test procedures may-exist. Specific
recommendations for measurement of interior sound pressure levels in
helicopters are given in 2,2.

2. REFERENCES:

The following standards and recommended practices contain provisions which,
through reference in this text, constitute provisions of this ARP, At the
time of publication, the editions indicated were valid. A1l standards and
recommended practices are subject to revision, and parties to agreements
based on this ARP are encouraged to investigate the possibility of applying
tge ?osg recent editions of the documents 1isted, or equivalent national
standards.

2.1 ISO 5129: 1987 Acoust1cs - Measurement of Noise Inside Aircraft
2.2 SAE ARP1964, Measurement of Rotorcraft Interior Sound Pressure Levels
2.3 IEC 651:1979, Sound Level Meters

2.4 QNSI §1.4-1983, American Nat1onal Standard Spec1f1cat1on for Sound Leve1
eters

2.5 IEC 804:1985, Integrat1ng Averag1ng Sound Leve] Meters

2.6 IES XX¥X : 199X, Random-Inc1dence and D1ffuse F1e1d Calibration of Sound Level
Meters

2.7 IEC 225: XXXX Octave Band and Fract1ona1—0ctave Band F11ters [Revision ot
IEC 225:1966. 12 : : - ;

2.8 ANSI S1.11-1986, Amertcan National Standard Spectficat1on for Octave-Band
and Fractional-Octave-Band Analog and Digital Filters

2.9 ISO 266:1991, Acoustics ~ Preferred Fréquenc1es for Measurements - tRevision
of ISO 266.] )

2.10 ANSI S1.6~1984(R1990), American National Standard Preferred Frequencies,
Frequency Levels, and Band Numbers for Acoustical Measurements

2,11 1EC 942:1988, Sound Calibrators

2,12 ANSI S1.40-1984(¢R1990), American National Standard Specification for
Acoustical Calibrators

2,13 ANSI S1.10-1966¢(R1986), Amer1can‘Nattona1 Standard Method for the
Calibration of Microphones ,

1At present, at the stage of draft.
25ee Footnote 1.
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3. MEASUREMENT SYSTEM PERFORMANCE REQUIREMENTS:
3.1 General:

3.1.1 Systems for measurement of sound pressure levels in the interior of
airplanes include an acoustical calibrator, microphone, microphone
preamplifier and power supply, microphone holding device and extension
cables, and signal conditioning and recording devices. Frequency band
sound pressure levels are determined by playing the recorded signals
through a single or multichannel spectrum analyzer with a readout device.
Requirements in this section apply to each channel of a measurement and
analysis system.

3.1.2 Alternatively, a conventional or integrating-averaging sound level meter
meeting the Type 1 (Class 1) accuracy requirements of 2.3, 2.4, or 2.5, as
appropriate, may be employed in conjunction with an attached set of
bandpass filters for direct measurement of frequency band sound pressure
Tevels. : .

3.1.3 The intent of this ARP is to describe a measurement system that Will
provide time averaged, frequency band sound pressure levels, L £T in
decibels, in accordance with the following equation: P

.
Lpr = 10 1g{[1/T) Jopfz(t) dtJ/pOZ} (Eq.1)

where:

T is the averaging time
t is the time variable of integration

pfz(t) is the square of thp instantaneous sound pressure signal at the
output of a bandpass filter of nominal midband frequency f

po2 is the square of the reference sound pressure of 20 wPa

1g represents base-10 (common) logarithms

3.1.4 This ARP specifies tolerances on the deviation of the frequency and level
linearity responses of a complete sound measurement system. Tolerances on
frequency response are relative to deviations from a "flat" frequency
response. Tolerances on level linearity are relative to the deviation
from an ideal linear relationship between the level of output signals and
the level of corresponding steady sinusoidal electrical input signals over
a specified minimum total measurement range. The total measurement range

maytinclude separate operating/display ranges selected by a level range
control.
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