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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the

International |
International §
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adopted by t

International §

Attention is d
rights. ISO sh|

ISO 5130 was

This second ¢

Flectrotechnical Commission (IEC) on all matters of electrotechnical standardization.

btandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
k of technical committees is to prepare International Standards. Draft International Standards
he technical committees are circulated to the member bodies for voting~Publication gs an

btandard requires approval by at least 75 % of the member bodies casting a vote.

awn to the possibility that some of the elements of this document may be the subject of patent
all not be held responsible for identifying any or all such patent rights.

prepared by Technical Committee ISO/TC 43, Acoustics, Subcommittee SC 1, Noise.

dition cancels and replaces the first edition (ISO 5130:1982), which has been technically r¢vised.
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Introduction

This sound pressure level measurement procedure has been developed for use in the engineering evaluation
of the sound pressure level performance of road vehicles in the vicinity of the exhaust systems. The method is
intended to check vehicles in use and also to determine variations in the exhaust sound pressure level that
can result from

— the wear, maladjustment or modification of particular components, when the defect does ot appear by
sual inspection;

<

— the partial or complete removal of devices reducing the emission of certain sound pressure levels.

It is possible to determine some of these variations by comparing the measurements with reference
measyirements made under similar conditions, for example during the type approval of the vehicle, using the
same|method. Other variations can be detected only when the engine is operated at a realistic load.

The document incorporates certain provisions of SAE J1492:1998-05, for measuring the sound pressure
levels|of exhaust systems of passenger cars and light trucks.

© 1SO 2007 — All rights reserved \4
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INTERNATIONAL STANDARD ISO 5130:2007(E)

Acoustics — Measurements of sound pressure level emitted by
stationary road vehicles

1 Scope

This Ipternational Standard specifies a test procedure, environment and instrumentation for‘\measuring the
exteripr sound pressure levels from road vehicles under stationary conditions, providing a-continlious measure
of the|sound pressure level over a range of engine speeds. This International Standard, applies only to road
vehicles of categories L, M and N equipped with internal combustion engines.

The method is designed to meet the requirements of simplicity as farfas they are cqnsistent with
reproducibility of results under the operating conditions of the vehicle.

It is within the scope of this International Standard to measure the stationary A-weighted sound pressure level
during

— type approval measurements of vehicle;
— measurements at the manufacturing stage;
— measurements at official testing stations;
— measurements at roadside testing.

This Ipternational Standard specifies neither’a method to check the exhaust sound pressure lgvel when the
enging is operated at realistic loads nor’a method to check the exhaust sound pressure leyels against a

general noise limit for categories of road vehicles.

Techrjical background information’is given in Annex A.

2 Normative references

The fpllowing referenced documents are indispensable for the application of this documept. For dated
references, only/the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 5F25/(all parts), Accuracy (trueness and precision) of measurement methods and results

IEC 60942, Electroacoustics — Sound calibrators
IEC 61672-1, Electroacoustics — Sound level meters — Part 1: Specifications

ISO Guide 98, Guide to the expression of uncertainty in measurement (GUM)

© 1SO 2007 — All rights reserved 1
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3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

31
vehicle category L
motor vehicles with fewer than four wheels

NOTE United Nations Economic Commission for Europe (UN ECE) document TRANS/WP.29/78/Rev.1/Amend.4
(26 April 2005) extended the L category to four-wheeled vehicles as defined by L6 and L7 in ISO 362-1:—, 3.4.1.5 and
3.4.1.6.

3.2
vehicle category M
power-driven vehicles having at least four wheels and used for the carriage of passengers

3.3
vehicle category N
power-driven vehicles having at least four wheels and used for the carriage of goods

3.4
rated engine|speed

S
engine speed|at which the engine develops its rated maximum net power @s stated by the manufacturer

NOTE 1 If the rated maximum net power is reached at several engine speeds; the S used in this International Standard
is the highest ehgine speed at which the rated maximum net power is reached.

NOTE 2  IS® 80000-2 defines this term as “rated engine rotational frequency”. The term “rated engine speefl” was
retained due to|its common understanding by practitioners and use (n government regulations.

4 Instrumentation
4.1 Instrumentation for acoustical measurement

411 Genelal

The sound lgvel meter or equivalent measuring system, including the windscreen recommended by the
manufacturer| shall meet the reéquirements of class 1 instruments, in accordance with IEC 61672-1.

The measurenents shall b€ made using the frequency-weighting A, and the time-weighting F.

4.1.2 Calibration

At the beginning.and at the end of every measurement session, the entire measuring system shall be checked
by means of a sound calibrator that fulfils the requirements for sound calibrators of class 1 in accordance with
IEC 60942. Without any further adjustment, the difference between the readings of two consecutive checks
shall be less than or equal to 0,5 dB. If this value is exceeded, the results of the measurements obtained after
the previous satisfactory check shall be discarded.

4.1.3 Compliance with requirements

Compliance of the instrumentation system with the requirements of IEC 61672-1 and compliance of the sound
calibration device with the requirements of IEC 60942 shall be verified by the existence of a valid certificate of
compliance. These certificates shall be deemed to be valid if verification of compliance with the respective
standards was conducted within the previous 24 months for the instrumentation system and 12 months for the
sound calibration device. All compliance testing shall be conducted by a laboratory that is authorized to
perform calibrations traceable to the appropriate standards.

2 © 1SO 2007 — All rights reserved
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4.2 Instrumentation for engine-speed measurement

The rotational speed of the engine shall be measured with an instrument meeting the specification limits of at
least + 2 % or better at the engine speeds required for the measurements being performed.

5 Acoustical environment, meteorological conditions and background noise

5.1 Test site

A suitable test site shall be outdoors and consist of a level concrete, dense asphalt or similar hard material flat
surfade, free from snow, grass, loose soil, ashes or other sound-absorbing material. It shall ke in an open
space| free from large reflecting surfaces, such as parked vehicles, buildings, billboards, \freqgs, shrubbery,
parall¢l walls, people, etc., within a 3 m radius from the microphone location and any point)of the|vehicle.

As an alternative to outdoor testing, a semi-anechoic chamber may be used. The semi-anechoic chamber
shall {ulfill the acoustical requirements given above. These requirements shall ‘be met if the testing facility
meetd the 3 m distance criteria above and has a cut-off frequency below the lower of

— ope-third-octave band below the lowest fundamental frequency of the-engine during test;

— 1P0 Hz.

NOTE The noise performance of indoor testing facilities is specified in terms of the cut-off frequency (Hz). This is the
frequepcy above which the room can be assumed to act as a semi-anechoic space.

5.2 [Meteorological conditions

The {ests shall not be carried out if the wind speed, including gusts, exceeds 5 m/g during the
sound-measurement interval.

5.3 |Background noise
Readihgs on the measuring instruments produced by ambient noise and wind shall be at leas{ 10 dB below

the Aqweighted sound pressure-level to be measured. A suitable windscreen may be fitted to th¢ microphone,
provided that account is taken,of‘its effect on the sensitivity of the sound level meter.

6 Tlest procedure

6.1 |Generallcomments

It is gsséntial that persons technically trained and experienced in current sound measuremept techniques
select|the’test instrumentation and conduct the test.

It should be recognized that variations in measured sound pressure levels can occur due to variations in test
sites, atmospheric conditions and test equipment; see Annex B.

Instrument manufacturers’ specification for orientation of the microphone relative to the sound source and the
location of the observer relative to the microphone shall be followed. The test may be performed with a hand-
held sound level meter. However, the sound level meter or microphone should be mounted on a stand or
fixture for stability; see Clause 9. When possible, a microphone extension cable should be used and
measurement or recording devices should be located away from the microphone.

CAUTION — Caution should be exercised when measuring rear- and mid-engine vehicles because
engine and cooling-fan noise can prevent accurate measurement of exhaust noise.

© 1SO 2007 — All rights reserved 3
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6.2 Positioning and preparation of the vehicle

The vehicle transmission shall be in neutral position and the clutch engaged, or in parking position for
automatic transmission, and the 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 level measurements.

The engine hood or compartment cover shall be closed.
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the exhaust outlet. Its axis shall be vertical and oriented upwards. It shall be placed at a distance of 0,5 m
+ 0,01 m from the exhaust-pipe reference point as defined in Figure 1, but never less than 0,2 m from the side
of the vehicle nearest to the exhaust.

For vehicles for which the reference point of the exhaust pipe is not accessible or located under the vehicle
body, as shown in Figures 2 ¢) and 2 d), because of the presence of obstacles that form part of the vehicle
(e.g. spare wheel, fuel tank, battery compartment), the microphone shall be located at least 0,2 m from the
nearest obstacle, including the vehicle body, and its axis of maximum sensitivity shall face the exhaust outlet
from the position least concealed by the above-mentioned obstacles.

When several positions are possible, as shown in Figure 2 d), the microphone position giving the lowest value
of d4 or d, shall be used.
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Figures 2 a) to 2 e) show examples of the position of the microphone, depending on the location of the

exhaust pipe.

For the purpose of roadside checking, the reference point may be moved to the outer surface of the vehicle

body.

A B C

1 1 1
A B C
& 7 & Q & T
2 2 2

> > >
Key 1 1
1 reference point
2 roqd surface
A mitered pipe
B bgnt down pipe
C stiaight pipe
D veftical pipe D D

Figure 1 — Reference point
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Dimensions in metres, unless otherwise indicated

A
A J
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Dimensions in metres, unless otherwise indicated
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Dimensions in metres, unless otherwise indicated
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Dimensions in metres, unless otherwise indicated

|

A

A

N
&
Al
P1, P2 microphone positions 1 and 2, respectively
dy, d, distances from the exhaust pipe to P1 and P2, respectively
d)
Dimensions in metres
- 0,5 " 0,5 20,3 0,5
20,2 ; ~
20,2 20,2
e)

Figure 2 — Examples of microphone positions for various exhaust locations
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6.4 Target

6.4.1

engine speed

General

If the vehicle cannot reach the engine speed as stated in 6.4.2 and 6.4.3, the target engine speed shall be 5 %
below the maximum possible engine speed for the stationary test.

6.4.2 Vehicles of category L

The target engine speed shall be

75 % of t

50 % of t

with a toleran

6.4.3 Vehic
The target en

75 % of t

3750 min
50 % of t

with a toleran

he rated engine speed, S, for vehicles with § < 5 000 min~",
he rated engine speed, S, for vehicles with S > 5 000 min—7,

ce of + 5 %.

es of category M, N

pine speed shall be:

he rated engine speed, S, for vehicles with S < 5 000 min—1,

~1 for vehicles with a rated engine speed 5 000 < S < 7 500'min—",
he rated engine speed, S, for vehicles with § > 7 500 min—1,

e of £ 5 %.

6.5 Engine¢ operating conditions

q
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released and
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The measure
speed by mor

6.6 Multi-n

Vehicles equi
the mode swi

peed shall be gradually increaséd)from idle to the target engine speed, not exceedi
d as given in 6.4.2 and or 6.4.3-and held constant. Then the throttle control shall be
the engine speed shall be returned to idle. The sound pressure level shall be measured du
ing of constant engine speed of at least 1 s and throughout the entire deceleration perio
nd level meter reading-shall be taken as the test value.

ment shall be regardéed as valid if the test engine speed does not deviate from the target ¢
e than the tolerances given in 6.4.2 and 6.4.3, for at least 1 s.

hode exhaust system

bped with a multi-mode exhaust system and a manual exhaust mode control shall be teste
ch-in all positions.

:ra

g the

pidly
ring a
i. The

ngine

d with

7 Measurements

Measurements shall be made according to the microphone location(s) described in 6.3.

The maximum A-weighted sound pressure level indicated during the test shall be noted, mathematically
rounded to the first significant figure before the decimal place (e.g. 92,4 shall be rounded to 92 while 92,5
shall be rounded to 93).

The test shall be repeated until three consecutive measurements that are within 2 dB of each other are
obtained at each outlet.

10
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The result for a given outlet is the arithmetic average of the three valid measurements, mathematically
rounded as given above and shall be reported as the A-weighted sound pressure level, Lprep: @s given by
Equation (1):

Larep = (Lameas,1 * Lameas,2 + LAmeas,3)/3

(1)

For vehicles equipped with multiple exhaust outlets, the sound pressure level reported Larep shall be for the

outlet

8

having the highest average sound pressure level.

Interpretation of results

The relesult of testing a vehicle in use may be interpreted by comparison with the results of the re1|erence testin

which
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The measurement procedure described in the preceding clauses is affected™by several parame

to var
are n(g
result
proce
accor
proce
Intern
tolera
are gr|

a)

s <

b)

DO <

c)

<

S

If repd
proba
expan

NOTE
resear

Measurement uncertainty

the vehicle was tested using the same method, for instance during type approval.

ation in the resulting level observed for the same subject. The souree and nature of these
t completely known and sometimes affect the end result in a fon-predictable way. The
5 obtained from measurements according to this International Standard can be eval
jure given in the ISO Guide 98 (formerly designated “GUM”), or by inter-laboratory cqg
lance with ISO 5725 (all parts). Since extensive inter- and.intra-laboratory data are not yet
Jure given in the ISO Guide 98 was followed to_estimate the uncertainty associ

nces stated in this International Standard and engineering judgment. The uncertainties s
buped as follows:

briations expected within the same testxlaboratory and slight variations in ambient cor
ithin a single test series (run-to-run);

briations expected within the same test laboratory but with a variation in ambient c
uipment properties that can normally be expected during the year (day-to-day);

priations between test-laboratories where, apart from ambient conditions, also equipment,
irface conditions are different (site-to-site).
bility of 80 %, as_defined in the 1ISO Guide 98, shall be given. Information on the determ

ded uncertainty is given in Annex B.

Annex B gives a framework for an analysis based on ISO Guide 98 that can be used to
Ch on measurement uncertainty for this International Standard.

a
ptional Standard. The uncertainties given below aré” based on existing statistical dat£
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the variability of results for a certain measurement object and do not cover product variation.

data express

Table 1 — Variability of measurement results for a coverage probability of 80 %

Run-to-run Day-to-day Site-to-site
dB dB dB
0,8 1,2 1,9

Until more specific knowledge is available, the data for site-to-site variability can be used in test reports to
state the expanded measurement uncertainty for a coverage probability of 80 %.
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Due to the uncertainty influence, differences between the sound pressure level of the vehicle in-use and that
in corresponding reference tests should not be considered significant unless they are equal to or larger than
5 dB.

The variations in the sound pressure level of identical units of a production process are outside the scope of

this International Standard. Such variation is within the scope of the quality control systems of the
manufacturer.

10 Test report

The test report-shatH-inctude-the-fottowing-information:

a) statement that the test was in accordance with ISO 5130;

b) test site, ground conditions, and weather conditions;

c) type of measuring equipment, including the windscreen;

d) A-weighted sound pressure level typical of the background noise;
e) identificajion of the vehicle, its engine and its transmission system;
f)  general description of the location of the engine and exhaust outlet;
g) location gnd orientation of the microphone;

h) engine operating speed used for the test;

i) A-weighted sound pressure level, Lpreps determinedby the test.

12 © IS0 2007 — All rights reserved
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Annex A
(informative)

Technical background information

There are several technical reasons to revise ISO 5130:1982, dealing with the stationary test method
developed in the late 1970s. Since the last revision of this procedure, there has been continuous development

of vehicle technology, including the reduction of exhaust noise, and the design of vehicle exhaus

t systems.

The original scope of the procedure was to provide a simple method for use in roadside chec
systems, e.g. by the police or road authorities.

In sorhe countries/regions, a general noise limit for different categories of vehicles has been in
contrdl is performed to check for faults in the exhaust system. This applicatiah, of the proc
inaccyracies for vehicles with rear- or mid-engine, as the engine noise can be“the dominating
therelly interfering with the intent of the measurement. In such cases, flexible shields are
separgte the different noise sources during the test, adding complexity andimeasurement variabi

Invesfjgations have shown that the present method is not particularly suited to check the ex
againgt a general noise limit, because of the influence of other vehicle-noise sources at the
microphone. The extent to which other noise sources can gontribute to the stationary me

baseline level of noise obtained- during type approval gives a more accurate measure of the p
any given vehicle. It is recommended that this method be added to the scope of this procedure t
validity of its application.

ISO 5[130:1982 contained an annex describing a close-proximity method for the measuremen
enging noise. This @nnex has been deleted, as there seems no need for such a method.
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