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ISO (the International Orga@tlon for Standardization) is a worldwide
federation of national standard ies (ISO member bodies). The work
of preparing International Stan is normally carried out through 1SO
technical committees. Each me body interested in a subject for
which a technical committee has n established has the right to be
represented on that committee. Intermg#gonal organizations, governmental
and non-governmental, in liaison with | also take part in the work. ISO
collaborates closely with the Internation lectrotechnical Commission
(IEC) on all matters of electrotechnical stand@di ation.

*
Draft International Standards adopted by the hnical committees are
circulated to the member bodies for voting. PubNdation as an International
Standard requires approval by at least 75 % of the @nber bodies casting

a vote. 0

International Standard ISO 6798 was prepared by Tet@al Committee
ISO/TC 70, Internal combustion engines, Subcommitte &C‘S, Special
requirements. /7

Annex A forms an integral part of this International Standard. X B is
for information only.
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Introduction

Control of noise from machines or equipment requires effective exchange
of acoustical information among the several parties concerned. These in-
clude the manufacturer, the party who fixes specifications, installer and
user of the machine or equipment. This acoustical information is obtained
from measurements. These measurements are useful only if they are
carried out under specified conditions to obtain defined acoustical quan-
tities using standardized instruments.

ndard is essentially independent of the environment in which the data

%h: sound power level data determined according to this International

%btained. This is one of the reasons for using sound power level to
c

cterize the sound emitted by various types of machine equipment.

This @ernational Standard gives requirements for the measurement of
the noi mission of reciprocating internal combustion engines. It has
been pr d in accordance with ISO 3740 on the basis of ISO 3744
(englneerl ethod) and ISO 3746 (survey method). Due to the special
conditions cﬁa arning reciprocating internal combustion engines, it is
necessary to @ne different noise sources and to use measurement
surfaces differi m those specified in ISO 3744 and ISO 3746.
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Reciprocating internal combustion engines —
Measuremgnt of emitted airborne noise —
Engineering method and survey method
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1 Scope O%

Q

1.1 This International Standard spgﬁ,g +methods
for measuring the sound pressure S on a
measurement surface enveloping a source, and for
calculating the sound power level producedDy the
source. It gives requirements for the test envirq@ent
and instrumentation, as well as techniques forQh:
taining the surface sound pressure level from wh

the A-weighted sound power level of the source an /'
octave or one-third octave band sound power levels @

are calculated. This method may be used to perform
acceptance tests.

1.2 The aim of this International Standard is a
grade 2 (engineering) result (see table 1). When the
correction for background noise exceeds the limit of
1,3 dB but is less than 3 dB, and/or the correction for
environment exceeds the limits of 2 dB but is less
than 7 dB, then a grade 3 (survey) result is obtained
(see table 2).

The same rectangular parallelepiped measurement
surface and microphone positions are used for both
engineering method (designated “ISO 6798 - Engin-
eering”) and the survey method (designated
“1SO 6798 - Survey").

1.3 This test code applies to all reciprocating
internal combustion engines falling within the field of
application of I1SO 3046-1 and for other applications,
if no suitable International Standard exists.

1.4 The methods defined in this International Stan-
dard apply to the measurement of the noise emission
of a reciprocating internal combustion engine under
steady-state operating conditions.

In annex A special requirements for measuring noise
levels emitted from exhaust outlets or combustion air
inlets of reciprocating internal combustion engines are
laid down.

1.5 Measurements made in accordance with this
International Standard should result in standard devi-
ations which are equal to or less than those given in
ble3. The uncertainties in table 3 depend not only
the accuracies with which sound pressure levels
@ easurement surface areas are determined, but
als the “near-field error” which increases for
smal easurement distances and lower frequen-
cies (i. ose below 250 Hz). The near-field error al-
ways le sound power levels which are higher
than the re@und power levels.

notes &

1 If the methodsﬁiﬁed in this International Standard
are used to compare theggund power levels of similar ma-
chines that are omni§jr&cjonal and radiate broad-band
noise, the uncertainty in t mparison tends to result in
standard deviations which less than those given in
table 3, provided that the meédsurements be performed in

the same environment with the same shape of measure-
ment surface.

2 The standard deviations given in table3 reflect the
cumulative effects of all causes of measurement uncer-
tainty, excluding variations in the sound power levels from
test to test which may be caused, for example, by changes
in the mounting or operating conditions of the source. The
reproducibility and repeatability of the test result may be
considerably better (i.e. smaller standard deviations) than
the uncertainties given in table 3 would indicate.
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Table 1 — International Standards used as a basis for determining the sound power level
of a reciprocating internal combustion engine
International | Classification Test Volume Character Sound . Optlon'f)l
. . power levels information
Standard of method" | environment of source of noise . .
obtainable available
A-weighted Dllrec.tlwty infor-
Greatest ; mation; sound pres-
Engineering Outdoors or dimension a’?d In one- sure levels as a
ISO 3744 . Any third octave . T
(grade 2) in large room less than function of time; other
or octave X
)\. 15m weighted sound
bands
. power levels
lp No re-
. T Sound pressure levels
Survey gepeplal s_tncnons. lim- . as a function of time;
ISO 3746 t viron- ited only by Any A-weighted . '
(grade 3) ) other weighted sound
t available test
. power levels
0 environment
1) See ISO 2204.
>
.
)
Table 2 Limits for correction
Values in decibels
Grade of accuracy Backgo?(g noise Enwrontpent
corr correction
Grade 2 <13 L/‘ <2
Grade 3 >1,3but<i® >2but<7
Special case >3 IZ >7
1) For higher values of background noise and/or e‘y ental corrections, the
real sound power level cannot be determined with a ble uncertainty, but
the results can be useful to estimate an upper limit of th i\se emission of the
reciprocating internal combustion engine to be tested. A
Table 3 — Uncertainty in determining sound power levels, expressedéthe largest value
of the standard deviation
A Values in decibels
\‘L
Grade of Octave band centre frequency )
&p A-weighted
accuracy
31,6 Hzto 63 Hz V) 125 Hz | 250 Hz to 500 Hz | 1 000 Hz to 4 000 Hz 8 000 Hz
Grade 2 5 3 2 1,5 2,5 2
For a source which produces sounds that contain prominent discrete tones. 5
Grade 3 For a source which produces sounds that are uniformly distributed in frequency over the 4
frequency range of interest.
1) If measurement is outdoors.




© ISO

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, the editions indicated were valid. All standards
are subject to revision, and parties to agreements
based on this International Standard are encouraged
to investigate the possibility of applying the most re-
cent editions of the standards indicated below.
Members of |[EC ;;S\ISO maintain registers of cur-
rently valid Internatiefiy| Standards.

ISO 3046-1:1995, Rec&é?ocat/ng internal combustion
engines — Performanc Part 1: Standard refer-
ence conditions, declarati of power, fuel and lu-
bricating oil consumptions, a@ést methods.

ISO 3046-3:1989, Reciprocat/n@rna/ combustion
engines — Performance — Pa @Test measure-

ments. O

*
ISO 3744:1994, Acoustics — Determinabggof sound
power levels of noise sources using sount pressure
— Engineering method in an essentially free@gld over

a reflecting plane. 0
)

ISO 3745:1977, Acoustics — Determination of so(RY,
power levels of noise sources — Precision metho
for anechoic and semi-anechoic rooms.

SO 3746:1995, Acoustics — Determination of sound
power levels of noise sources using sound pressure
— Survey method using an enveloping measurement
surface over a reflecting plane.

|IEC 225:1966, Octave, half octave and third octave
band filters intended for the analysis of sounds and
vibrations.

|[EC 651:1979, Sound level meters.

IEC 804:1985,
meters.

Integrating-averaging sound level

3 Definitions

For the purposes of this International Standard the
definitions of ISO 3744 and ISO 3746 apply with the
following additions.

3.1 airborne noise: At the microphone positions on
the measurement surface, the sound pressure levels

S
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of the noise which is generated by the engine under
test, including the following sources:

— surface of the engine;
— combustion air inlet;
— exhaust outlet;

— essential dependant auxiliaries (e.g. fuel pump,
coolant pump, air charging equipment, heat
exchanger, cooling systems).

NOTES

3 The following sources are excluded: gearbox (unless it
forms an integral part of the engine); driven machinery or
loading system.

4 Where the installation is such that combustion air inlet
and/or exhaust outlet noise cannot be included, this Inter-
national Standard requires this to be stated in the test re-
port.

5 Where any of the essential dependent auxiliaries are lo-
cated outside the measurement surface, this International
Standard requires that the noise be measured either in ac-
cordance with a suitable application standard or the relevant
general standard (ISO 3744 or ISO 3746).

+ 3.2 background noise: At the microphone positions
on the measurement surface, the sound pressure
@evels of the noise which is not generated by the en-
gine under test.

4%coustic environment

4.1 iteria for adequacy of the test
enviro t
No reflecti jects that are not part of the source

under test s ﬁ located inside the measurement
surface other t Zhe reflecting plane (ground).

4.1.1 Engineering od

Test environments th suitable for measure-
ments according to the ‘SZneering method include
a flat outdoor area or a room which meets the quali-
fication requirements of annex A of ISO 3744:1994.
If indoors, the test environment shall be adequately
isolated from extraneous noise (see 4.2). Annex A of
ISO 3744:1994 specifies a procedure for determining
whether or not a test environment is adequate for
measurements made according to the engineering
method.



