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Acoustics — Measurement of noise emitted by passenger
cars under conditions representative of urban driving
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3 Definitions

— measurements at official testing stations.

It should be noted that spot checking of vehicles
chosen at random can rarely be made in an ideal
acoustical environment. If measurements have to be
carried out on the road in an acoustical environment
which does not fulfil the requirements stated in this
International Standard, it should be recognized that
the results obtained may deviate appreciably from
those obtained under the specified conditions.

For the purposes 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.

3.2 external downshift: A gear change to a lower
gear (higher numerical ratio) which can be initiated at
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the will of the driver. An external downshift may be
initiated, for example, by a change of pressure on the
throttle pedal, or by a change in the position of the
throttle pedal, thereby activating an external switch

which effects the downshift.

4 General requirements

4.1 Principle

This Internatior
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5 Instrume

ntation

5.1 Instrumctntation for-acoustical

measuremen

S

The sound levgl meter (or the equivalent measuring

system) shall

tCleast meet the requirements of a
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At intervals of not more than 2 years, the sound level
meter shall be calibrated for compliance with IEC 651.

If a windscreen is used, it shall be of a type specified
by the manufacturer as suitable for the particular
microphone. It shall be ascertained from the manufac-
turer that the use of the windscreen does not affect
the measured value of the A-weighted sound press-
ure level by more than 0,5 dB.

measurements

The rotational speed of the engine and\the rgad speed
of the vehicle during the approagh shall be measured
to an accuracy of 3 % or better,

6 Acoustical environment, meteordlogical
conditions andbackground noise

6.1 Test site

The test site’ shall be substantially level. The surface
of the. test track shall be dry and its texture puch that
it does-not cause excessive tyre noise. The fest track
surface shall meet the requirements of ISO 1j0844.

The test site shall be such that when|a small
omnidirectional noise source is placed in its gurface at
point 0 in figure 1, deviations from hemjspherical
divergence shall not exceed + 1 dB.

Dimensidn in metres

type 1 instrum

The measurements shall

T accordance with TEC 651

be made using the

frequency weighting "A" and the time weighting
characteristic "F".

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 and recorded at the
end of them. Any deviations shall be recorded in the
test report. It is recommended that, if these devi-
ations are greater than 1 dB, the test be considered
invalid.

Figure 1 — Test site

This condition is deemed to be satisfied if the

following requirements are met.

a) Within a radius of 50 m around the centre of the
track, the space shall be free of large reflecting
objects, such as fences, rocks, bridges or build-
ings.
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b) The test track surface, to the extent required in
ISO 10844, shall be free of any absorbing material
such as powdery snow or ashes.

c) In the vicinity of the microphone, there shall be no
obstacle that could influence the acoustical field
and no person shall come between the micro-
phone and the noise source.

d) The meter observer shall be positioned so as not
to influence the meter reading.

ISO 7188:1994(E)

The results shall be considered valid if the difference
between two consecutive measurements made on
the side of the vehicle which gives the higher sound
pressure level does not exceed 2 dB.

Dimensions in metres

),

a

nnE

e,
<)
5

E

weather fconditions.

gusty.

B B
l T
6.2 Meteorological conditions !
o
The megsurements shall not be made in adverse |
Microphone o 7.5 -—||= 7.5 Microphone
10
Measurgments shall not be carried out if the wind is |
(=] '
It is recdmmended that measurements should not be A ‘ C A

carried ¢ut if the wind speed exceeds 5m/s at
microphgne height.

6.3 Batkground noise

The bacKground noise (including any wind noise) shall
be at least 10 dB below that produced by the vehicle
under tegt.

7 Test procedure

7.1 Migrophone positions

The disthnce from the microphone_positions to the
reference line CC (see figure 2) oh-the test track shall
be7,5mM+0,1Tm.

The migrophone shall _be)‘located 1,2 m + 0,06 m
above grpund level. Unless otherwise indicated by the
manufacturer of the~sound level meter, its reference
axis for [free-field conditions (see |EC 651) shall be
horizontgl and <directed perpendicularly towards the
path of the vehicle (line CC).

Figure 2 — Microphone positions for
measurements

The highest value given by these masurements in
each type of test shall constitute the result.

7.4 Conditions of the vehicle

Measurements shall be made on vghicles unladen
except for the driver and, except in the case of non-

separable vehicles, without trailer or s

The tyres of the vehicle shall be of th
fitted by the manufacturer to the veh
inflated to the pressure(s) recomn
manufacturer for the vehicle in its unla

Before the measurements are started
shall be set to the manufacturer's s

emitrailer.

e type normally
cle and shall be
nended by the
den condition.

the power train
pecification and

brought to its normal operating temp

bratures. It shall

7.2 Number of measurements

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

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.

be supplied with fuel, spark plugs, carburettor(s), etc.,
as recommended by the manufacturer.

7.5 Operating conditions

7.5.1 General conditions

The vehicle shall approach the line AA with the path of
its centreline following as closely as possible the line
CC as specified in 7.5.2.1 to 7.5.2.3, as appropriate.

During the acceleration test, when the front of the
vehicle reaches the line AA, the throttle shall, as
rapidly as possible, be opened as fully as possible to
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ensure acceleration without external downshift
occurring (for example, by kick-down, if any) and shall
be held in this position until the rear of the vehicle
reaches line BB; the throttle shall then be closed as
rapidly as possible.

During the constant speed test, the throttle shall be
held fixed in such a position as will maintain between
AA and BB the constant speed specified in 7.5.2.

If the vehicle is fitted with more than two-wheel drive,
it shall be tested in the drive which is intended for

©1SO

where

vap is the vehicle entry speed, in kilometres per
hour;

Vi, is the maximum speed, in kilometres per hour,
of the wvehicle as specified by the
manufacturer.

NOTE 2 For the assessment of the noise level which is
exceeded during only 1 % of the total driving time, use the
equation

normal road use-

If the wvehicle|is fitted with an auxiliary manual
transmission or|a multigear axle, the position used for
normal urban drjving shall be used.

In all cases, the gear ratios for slow movements,
parking or braking shall be excluded.

7.5.2 Special ¢conditions

7.5.2.1 Manuagl transmission vehicles

For both the cophstant speed test and the acceleration
test, the vehiclg shall approach the line AA in second
gear at a unifofm vehicle speed calculated from the
equation

33+0,95v,
Vaa = >

where

vaa is the Vehicle entry speed, in kilomettes per
hour;

v isthev
second

bhicle speed, in kilometres per hour, in
gear at engine speed-s, s being the

speed at which the engine-produces its net
maximym power or theyrmaximum rotational
speed gllowed by thé’gévernor (if any) at full-
load conditions of-thé-engine.

50+0,35v,,
Vaa ==

(without 60 km/h being exceeded).
These tests shall be perfofmed with the sglector in
the position correspondingto the condition fgr normal
urban driving.
External downshift\Mfor example, by kick-qown) as
well as automatic”downshifting to the first|ratio for

gearboxes having more than two discrete ratios shall
be excluded:

7.5.2.3 Vehicles without gearbox
For both the constant speed test and the acgeleration
test, the vehicle shall approach the line |JAA at a
uniform vehicle speed calculated from the eglation

33+0,25v,,
VT,

where

vaa is the vehicle entry speed, in kilometres per
hour;

Vin IS the maximum speed, in kilometres |per hour,

_ o of the vehicle as specified [by the
NOTE 1 For thq assessment of the noise level which is manufacturer.
exceeded during|only 1¥% of the total driving time, use the
equation NOTE 3 For the assessment of the noise leve| which is
33+0.8v excee_ded during only T % of the tofal drniving time, use the
Vap = —2———5 equation

7.5.2.2 Automatic transmission vehicles with
discrete or continuous gear ratios

For both the constant speed test and the acceleration
test, the vehicle shall approach the line AA at a
uniform vehicle speed (not exceeding 50 km/h) cal-
culated from the equation

_ 50+0,20v,,

Vap =
AA 2

33+0,35v,,
VAA T

8 Calculation of the characteristic sound
pressure level of the vehicle

The characteristic sound pressure level Lg, in
decibels, of a vehicle shall be calculated from the
equation
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