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INTERNATIONAL STANDARD
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362-1981 (E)

Acoustics — Measurement of noise emitted by
accelerating road vehicles — Engineering method

1 Scope aLd field of application

This Internatio
for measuring 1

The method is
as far as they 4
realism in the g

The specificatid
urban traffic fld
of intermediate)
available.

NOTE — The te
can only be obta
usually be provid

- lype app
— measure

— measure

It should be no
dom can rarely)|
measurements
acoustical envi
stated in this |
that the result
results obtaine

2 Referen

hal Standard specifies an engineering method
he noise emitted by accelerating road vehicles.

Hesigned to meet the requirements of simplicity
re consistent with reproducibility of results and
perating conditions of the vehicle.

ns are intended to reproduce the noise levels in
w of irregular character which requires the use
gears with full utilization of the engine power

t method calls for an acoustical environment which
hed in an extensive open space. Such conditions can
ed for :

roval measurements of vehicles,
ments at the manufacturing stage, and

nents at official testing stations.

ed that spot checking of vehicles chosen at ran-
be made in an ideal acoUstical environment. If
have to be carried.ol} on the road in an
onment which does-not fulfil the requirements
hternational Standard, it should be recognized
5 obtained may deviate appreciably from the
i using the~specified conditions.

Ces

3.2 external downshift : A gear change't

b a lower gear

{(higher numerical ratio) which can be initiated dt the will of the

driver. An external downshift may be initiated,
a change of pressure on the throttle (pedal, or
the position of the throttle pedal! thereby activa
switch which effects the downshift.

4 General requirements

4.1 Driving conditions

This. latérnational Standard is based primarily
vehicles in motion, the ISO reference test. Mea
refate to operating conditions of the vehicle

highest noise level consistent with urban driving

or example, by
by a change in
ting an external

on a test with
surements shall
Wwhich give the
and which lead

to reproducible noise emission. Therefore, an dcceleration test
at full throttle from a stated engine speed is sgecified.

4.2 Interpretation of results

The results obtained by this method give an ob)

ective measure

of the noise emitted under the prescribed corlditions of test.
However, it is necessary to consider the fact thgt the subjective

appraisal of the annoyance of different clg
vehicles is not simply related to the indications
meter,

5 Instrumentation

5.1 Instrumentation for acoustical m

sses of motor
bf a sound level

pasurements

ISO 1176, Road vehicles — Weights — Vocabulary.

IEC Publication

651, Sound level meters.

3 Definitions

For the purpose of this International Standard, the following
definitions apply.

3.1

automatic downshift : A gear change to a lower gear

{higher numerical ratio) which occurs outside the control of the

driver.

The sound level meter {or the equivalent measuring system)
shall at least meet the requirements of a type 1 instrument

according to IEC Publication 651.

The measurements shall be made using
weighting “A’”’, and the time weighting “F".

the frequency

The calibration of the sound level meter shall be checked and
adjusted according to the manufacturer’s instructions or with a
standard sound source (for example a pistonphone) at the

beginning of the measurements and rechecked
the end of them. Any deviations shall be reco
report.

and recorded at
rded in the test


https://standardsiso.com/api/?name=e1bf885176eb681aff0392847664033e

ISO 362-1981 (E)

It is recommended that, if the errors of the sound level meter
obtained from these calibrations change by more than 1 dB
during a series of measurements, the test be considered invalid.

NOTES

1 Atintervals of not more than 2 years, the sound level meter shall be
calibrated for compliance with |EC Publication 651.

2 If a windscreen is used, it should be of a type specified by the
manufacturer as suitable for the particular microphone. it should be
ascertained from the manufacturer that the use of the windscreen does
not influence the accpraey-eith e-tevet tordetestably-thder

In the vicinity of the microphone, there shall be no obstacle that
could influence the acoustical field and no person shall remain
between the microphone and the noise source. The meter
observer shall be positioned so as not to influence the meter
reading.

6.2 Meteorological conditions

The measurements shall not be made in adverse weather con-
ditions.

the ambient conditions of test.

5.2 Instrumentation for speed measurements

The rotational spedd of the engine and the road speed of the
vehicle during the|approach shall be measured with instru-
ments with an accliracy of 3 % or better.

6 Acoustical|environment, meteorological
conditions and background noise

6.1 Test site

The test site shall He substantially level, the surface dry and its
texture such that if does not cause excessive tyre noise.

The test site shall be such that hemispherical divergence
exists between tHe noise source and the microphone to
within +1 dB.

This condition is deemed to be satisfied if the following re-
quirements are mef.

pa £ I N S T} Sl i "
TUSTS O WinU- STraiy Ut arnee T TneEaSuUTCITIETTiS?

It is recommended that tests should not becarried out if the
wind speed at microphone height exceeds 5.1/s.

6.3 Background noise
The background noise (including any wind noise} |shall be at

least 10 dB below that produced by the vehicle undler test.

7 Test procedure

7.1 Microphone positions

The distance from the microphone positions to the reference
line CC\see figure 2) on the test track shall be 7,5[m.

The microphone shall be located 1,2 m above the ground level.
Unless otherwise indicated by the manufacturer off the sound
level meter, its reference axis for free field conditiops {see IEC
Publication 661) shall be horizontal and directed perpendicu-
larly towards the path of the vehicle (line CC).

7.2 Number of measurements

At least two measurements shall be made on each|side of the
vehicle.

% r, = 50 m
ri = 10-m .Qq
C___ /./ ________.C V,,,’d
\ O = B
l C
1S
9 t
. 7,5 m 7,5m
Microphone o - a0 Microphone
‘0
Figure 1 — Test site E
e
Within a radius of 50 m around the centre of the track the A A

space shall be free of large reflecting objects such as fences,
rocks, bridges or buildings.

The test track and the surface of the site up to 10 m from the
centre O of the track shall consist of concrete, asphalt or similar
hard material and be free from absorbing materials such as
powdery snow, long grass or ashes.

Figure 2 — Microphone positions for measurements
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7.3 Readings to be taken

The maximum sound pressure level indicated during each
passage of the vehicle between the two lines AA and BB (see
figure 2) shall be noted. If a sound peak obviously out of
character with the general sound level is observed, the
measurement shall be discarded.

The results shall be considered valid if the differences between
two consecutive measurements made on the side of the vehicle
which gives the higher sound pressure level do not ex-

ceed 2 dB.

1SO 362-1981 (E)

7.5.2 Special conditions

7.5.2.1 Vehicles without gear-box

The vehicle shall approach the line AA at uniform vehicle speed
corresponding to one of the following :

— an engine rotational speed equal to 3/4 of the speed, 7,
at which the engine produces its net maximum power, or

—  3/4 of the engine maximum rotational speed allowed by

The highest value given by these measurements shall constitute

the result.

7.4 Conditigns of the vehicle

Measurements
the driver and,

shall be made on vehicles unladen except for
bxcept for the case of non-separable vehicles,

without trailer dr semi-trailer.

The tyres of thg vehicle shall be of the type normally fitted by
the manufacturgr to the vehicle and shall be inflated to the
pressure(s) recdgmmended by the manufacturer for the vehicle

in its unladen ¢

Before the megisurements are started,

brought to its

ndition.

the engine shall be
normal operating conditions in respect of

temperatures arld tuning and shall be supplied with fuel, spark-

ing plugs, carpurettor(s),

manufacturer.

etc., as recommended by the

7.5 Operating conditions

7.5.1 Genera
The vehicle sh
centre line foll
specified in 7.5

When the front
shall be fully
operating the k
rear of the veh
closed as rapid|

Any trailer whic

conditions

Il approach the line AA with”the path of its
wing as closely as possible the line CC as
2.1 to 7.5.2.3 as appropriate.

of the vehicle reaches the line AA, the throttle
opened as srapidly as practicable {without
ck-down, 4f ‘any) and held fully open until the
cle reaches line BB; the throttle shall then be
y asgossible.

hicle shall be |gnored when con5|der|ng the crossing of the

line BB.

If the vehicle is

fitted with more than two-wheel drive, it shall

be tested in the drive which is intended for normal road use.

If the vehicle incorporates equipment such as a concrete mixer,

a compressor, etc.,

during the test.

this equipment shall not be in operation

NOTE — It is recommended that supplementary measurements be
made with the equipment operating.

1) Corresponding to 31 mile/h.

the governor, at Tull load conditions of e engine, or
— B0 km/h",

whichever is the lowest.

7.5.2.2 Manual transmission‘vehicle
a) Approach speed

The vehicle shall approach the line AA at a uniform vehicle
speed corresgonding to one of the following|:

— “an engine rotational speed equal fo 3/4 of the
speed, n, at which the engine produces itg net maximum
power, or

— 3/4 of the engine maximum rothtional speed
allowed by the governor, at full load conditions of the
engine, or

— 80 km/h"),
whichever is the lowest.
b) Choice of the gear ratio

Commercial vehicles having a maximum ayithorized total
weight of not more than 3,5 tons and passernger cars fitted
with a gear-box having four or fewer forward gears shall be
tested in second gear. When fitted with a gg¢ar-box having
more than four forward gears, they shall be|tested in both
second and third gears. The average valueg| of the sound
levels recorded for these two conditions shall be calculated.

ithorized total
weight of more than 3,5 tons and buses whose whole
number of forward gears is N {including those obtained by
means of an auxiliary transmission or multi-gear axle) shall
be tested successively with the gear selection equal to or
higher than N/2. Only the condition giving the highest
sound pressure level shall be reported.

Motor-cycles fitted with a gear-box having four or fewer
gears shall be tested in second gear. Motor-cycles fitted
with a gear-box having more than four gears shall be tested
in third gear if their engine capacity is equal to or smaller
than 350 cm3 or in second gear if their capacity is greater
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than 350 cm3. If, with the choice of gear so defined, the re-
quirements of 7.5.2.2 a) lead to an approach speed lower

than that corres
shall be carried

ponding to n/2, the tests of the motor-cycle
out at n/2.

7.5.2.3 Automatic transmission vehicle

Three cases may occur :

1)

a) Vehicles wi
various uniform

thout a manual selector shall be tested at
anproach-speeds of 30, 40 and 50 km/h") or

In all cases, the special selector’'s positions for slow

movements, parking, or braking shall be excluded.
8 Test report
The test report shall include the following information :

a) reference to this International Standard;

b) details of the test site, the testing ground conditions
and weather conditions;

at 3/4 of the on
The condition W
reported.

b) If a manuai
the vehicle, the
the position N;
down) shall be
specified in 7.5

If an automatic
shall be rejecte]
N —2, etc., as
highest positio
without autom
down) being al

c) If the vehici
sion or a multi-g
driving shall be

[road maximum speed 1T this value IS lJower .
ith the highest sound pressure level shall be

selector with N forward positions is fitted to
test shall be performed with the selector in
external downshifts (for exampie by kick-
bxcluded. The approach speed shall be that
2.2.

downshift occurs after the line AA, the test
d and repeated using the position N —1,
hecessary, until the selector is placed in the
h that allows the test to be performed
htic downshift, external downshifts (kick-
vays excluded.

e is fitted with an auxiliary manual transmis-
ear axle, the position used for normal urban
used.

c) the measurement equipment (includingwindscreen, if
used);

d) the A-weighted sound pressur€ levél of the hackground
noise;

e) the identification of «th€) vehicle, its engipe and its
transmission system;

f) the transmission ‘gears during the test;

g) the road.and engine speeds at the begin
period of atceleration;

ing of the
h) the“auxiliary equipment, where appropriate, and its
operating conditions;

j) the number of measurements and the sourd pressure
levels recorded, in decibels.

Corresponding to 19, 25 and 31 mile/h.
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