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1. SCOPE
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rmine some of these variations by comparing the measurements with reference
ons using the same method. Other variations can only be detected when the
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It does neither specify a method to check the exhaust sound pressure level when the engine is operated at realistic load
nor a method to check the exhaust sound pressure levels against a general noise limit for categories of road vehicles. It
provides the means for detecting exhaust system resonances with the potential to affect both exterior and interior sound

quality.

This document incorporates certain provisions of ISO 5130:2007 for measuring the sound level of exhaust systems. (See

Appendix A.)
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Electroacoustics—Sound level meters—Part 1: Specifications

Speed, S
ch the engine develops its rated maximum net power as defined in SAE J1349.
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3.3 Target Engine

Allowable range of e

Speed Range

ngine speed for valid test based on target engine speed and 5% tolerance.

4. INSTRUMENTATION

4.1 The instrumentation necessary to conduct this test shall meet minimum performance requirements as specified

herein.

4.2 A sound level meter meeting the Type and S1A requirements of ANSI S1.4-1983 or IEC 61672-1.

4.2.1 The sound lg
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4.3 The calibration of the sound level meter shall be checked and adjusted according to thecmand

using a calibr,
rechecked ang

If the calibration rea
shall be considered

4.4 A microphone
for frequencie

4.5 Engine speed
the measurem

5. TEST ENVIRON

5.1 A suitable tesf
free from sno

btor meeting the requirements of ANSI S1.40-1984 or IEC 60942 at the.start ¢
recorded at the end of them. (See 8.2.)

Hings of the sound level meter change by more than 0.5 dB during)a series of m
nvalid.

windscreen may be used, provided that it does not affect the microphone respq
5 from 20 to 4000 Hz and +1.5 dB from 4000 to 10 00Q"Hz.

shall be measured with an instrument having an.accuracy of +2% or better at th
ents being performed.

MENT

\-weighting network.

facturer's instructions
f measurements and
basurements, the test

nse more than +1 dB

e speeds required for

site shall be out-of-doors and consist of a level concrete, asphalt, or similar hardl material flat surface,

v, grass, loose soil, ashes, or othén sound absorbing material. It shall be in an

large reflecting surfaces, such as parked vehicles, buildings, billboards, trees, shrubbery, para

within a 3 m ra
As an alternative to
the acoustical requi
— One-third-octave 4

— 100 Hz.

NOTE: Indoor testin
above which

dius from the microphone location and any point on the vehicle.

putside testing, a large.hemi-anechoic chamber may be used. The hemi-anechd

bpen space free from
llel walls, people, etc.

ic chamber shall fulfil

ements given aboye~These requirements shall be met if the testing facility m¢ets the 3 m distance
criteria above and has a cut-off frequency below the lower of:

and below thelowest fundamental frequency of the engine during test conditions

g faclilities noise performance is specified in terms of the cut-off frequency (Hz).
the'room can be assumed to act as a semi-anechoic space.

5.2 Background N

oise

This is the frequency

The ambient sound level (including wind effects) from sources other than the vehicle being tested shall be at least 10 dB

below that produced

5.3 Meteorologica

by the test vehicle.

| Conditions

The tests shall not be carried out if the wind speed, including gusts, exceeds 5 m/s, during the sound measurement

interval.
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6. MICROPHONE ORIENTATION

The microphone shall be located at a distance of 0.5 m £ 0.01 m from the reference point of the exhaust pipe defined in
Figure 1 and at an angle of 45° (+5°) to the vertical plane containing the flow axis of the pipe termination. The microphone
shall be at the height of the reference point, but not less than 0.2 m from the ground surface. The reference axis of the
microphone shall lie in a plane parallel to the ground surface and shall be directed towards the reference point on the
exhaust outlet.

If two microphone positions are possible, the location farthest laterally from the vehicle longitudinal centerline shall be

used.

If the flow axis of the-exhaust-outlet pipe-is at 90° to the vehicle Inngm idinal-centerline the mmrnph

e shall be located at

the point, which is fu

If a vehicle has two
measurement shall
centerline, or when 4

For vehicles having
outlet as if it were th

For vehicles with a
outlet. Its axis shall
pipe reference point

For vehicles, where
in Figures 2b and 2
battery compartmen
and its axis of maxir
obstacles.

When several positi
shall be used.

Figures 2a - d show
NOTE: For the purp
7. PREPARATION

The vehicle transm
transmission, and th

rthest from the engine.

or more exhaust outlets spaced less than 0.3 m apart and connected-fo)a sin
be made. The microphone shall be located relative to the outlet farthest-from t
uch outlet does not exist, to the outlet, which is highest above the ground.

b only outlet and the highest sound pressure level shall be nated.

ertical exhaust (e.g. commercial vehicles) the microphone shall be placed at the|
be vertical and oriented upwards. It shall be placed at'a distance of 0.5 m + 0.0
as defined in Figure 1, but never less than 0.2 m from the side of the vehicle nea
the reference point of the exhaust pipe is not@ccessible, or located under the vg
c, because of the presence of obstacles, which form part of the vehicle (e.g. s

), the microphone shall be located at least 0.2 m from the nearest obstacle, inclu
hum sensitivity shall face the exhaust eutlet from the position least concealed by

bns are possible, as shown:ifJFigure 2c¢, the microphone position giving the lo

examples of the position of the microphone, depending on the location of the exh
ose of roadside.chéecking, the reference point may be moved to the outer surface
OF THE VEHICLE

ission{shall be in neutral position and the clutch engaged, or in parking p

ple silencer, only one
e vehicle longitudinal

an exhaust provided with outlets spaced more than 0.3 m apart, one measurenpent is made for each

height of the exhaust
1 m from the exhaust
est to the exhaust.

hicle body, as shown
pare wheel, fuel tank,

ding the vehicle body,
the above mentioned

vest value of d; or d,

pust pipe.

of the vehicle body.

osition for automatic

b (parking brake applied for safety.

The vehicle air conditioner, if equipped, shall be turned off.

If the vehicle is fitted with fan(s) having an automatic actuating mechanism, this system shall not be interfered with during

the sound pressure |

evel measurements.

The engine hood or compartment cover shall be closed.

Before each series of measurements, the engine shall be brought to its normal operating temperature, as specified by the

manufacturer.
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FIGURE 1 - OUTLET PIPE DETAILS
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FIGURE 2A - EXAMPLES OF MICROPHONE POSITIONS FOR VARIOUS EXHAUST LOCATIONS:
REAR ACCESSABLE EXHAUST OUTLET
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FIGURE 2C - EXAMPLES OF MICROPHONE POSITIONS FOR VARIOUS EXHAUST LOCATIONS:

UNDERBODY REAR OUTLET
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FIGURE PD - EXAMPLES OF MICROPHONE POSITIONS FOR VARIOUS EXHAUST LO
VERTICAL OUTLET

7.1 Test Operation
7.1.1  General

The sound level meter shall be set for the fast exponential time-averaging)characteristic.

7.1.2 Target Engine Speed

The target engine speed shall be:

— 75% of the rated gngine speed S for vehicles with S < 5000 min™

— 3750 min for vehicles with a rated engine speed 5000 < S < 7500 min”’
— 50% of the rated gngine speed S for vehicles with S'= 7500 min”

with a tolerance of +|5%.

If the vehicle cannof reach the target engine speed as specified above, the target engine speed s

CATIONS:

hall be 5% below the

he tolerance band as
rapidly released and
his entire cycle. The

The measurement shall be regarded as valid if the test engine speed is held at the target engine speed range for at least

1 second.

NOTE: The change from idle up to target engine speed should occur over a 10 to 15 second interval. Some engines
exhibit sensitivity to the rate of increase. The longer time interval tends to reduce run-to-run variability.

7.1.4 Vehicles equipped with a multi-mode exhaust system and a manual exhaust mode control switch shall be tested

according to 6.5.2 with the mode switch in all positions.
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