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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 Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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ent was prepared by Technical Committee ISO/TC 70, Internal combustion engines.

Jition of ISO 6798-2, together with ISO.6798-1, cancels and replaces ISO 6798:1995, w
Chnically revised. The main changes-compared to the previous edition are as follows:

llirements of the test environment and the measurement uncertainty have been change
iracy of measurement results has been changed from 1 dB to 0,1 dB;

culation of background noise correction has been changed from table metho
A method;

lirements of inStallation of engine and auxiliaries have been changed to be specified cle
cification for-measurement units has been added;

erionfor position adequacy of microphone has been added;
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etion for acoustic adequacy of test environment has been improved.

Alist of all parts in the ISO 6798 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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roduction

The ISO 6798 series can be used to calculate the sound power level by using the sound pressure level on
a measurement surface enveloping a noise source.

The measurement result of sound power level has nothing to do with the test environment and the
installation conditions of the noise source, which is one of the important reasons for using sound power
level to characterize the noise radiation of all types of machinery and equipment.

Sound power level has the following applications:

Tabl

grade; the measurement result of the sound power levelisyrounded to the nearest 0,1 dB.

give

the easurement result is grade 3.

Tabl
stan
effeq
inst{

In t

manjufacturers, installers, and users) should conduct effective communication on acoustic

whid
cond
to o

ndication of noise radiated from machinery under the specified condition;
validation of the indicated value of a noise;
radiation noise comparison of all types and sizes of machinery;

romparison of the noise limit value specified in the purchase contract ar-specification;

sound power level is also needed);
prediction of the sound pressure level of noise in the specifiéd position.

P 1 gives the measurement methods for determining the sound power level of two types

h in this document allows the determination of the>A-weighted sound power level, the

e 2 gives the measurement uncertainty of’the sound power level (upper bound v4

t of the measurement uncertainty, but’de not include variations of the sound power lev
llation and operation conditions of the noise source.

he noise control of a reciprocating internal combustion engine, the relevant me

h is obtained by measurement. The measurement result is valid when in the specified m
itions from using the instrumentation and measurement method as specified in thi

making engineering measures to reduce radiation noise of machinery (generally, frequency band

of accuracy
[he method
accuracy of

lues of the

dard deviation of reproducibility). The standard deviations listed in Table 2 are the conjprehensive

bl caused by

mbers (the
nformation
pasurement
5 document

btain a clear acoustic value. The ISO 6798 series can be used according to the purpgse of noise

meapurement and measurement conditions.
Table 1 — How ISO 6798 series determines the sound power level using sound pressure
ISO 6798-1 I1SO 6798-2
Parameters Engineering method Survey method
Accuracy grade 2 Accuracy gragle 3
International Standards referenced ISO 3744 ISO 3746

An essentially free field over

Test environment .
areflecting plane

An acoustic field over
areflecting plane

Noise source volume Unlimited, depending on the test environment

Criterion for background AL,26,0dB AL,,=3,0dB
noise? K, <1,3dB K, <3,0dB
Criterion for acoustic
adequacy of test K,<4,0dB K,,<70dB
environmentP
Criterion for position ' '
< <
adequacy of microphone¢ S(LPAm )_1 dB S(LpAm )_\/E dB
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Table 1 (continued)

Parameters

ISO 6798-1
Engineering method

Accuracy grade 2

I1SO 6798-2
Survey method

Accuracy grade 3

calibrator

International Standards referenced ISO 3744 ISO 3746
Instrumentationd
sound level Class 1/class 1/class 1 Class 2/class 2/class 1
meter/filter/sound

Sound ppwer level acquired

A-weighted or frequency bands

A-weighted

Application

Acceptance test of sound

power level; making
engineering measures

Comparative testof
sound power|level

o

[}

The standard deviation, s(L'

pAm

),seeﬂ.

The requirements of instrumentation, see Clause 5.

The diffeffence of sound pressure level, ALPA, and the background noise correction, K 5, s€¢8.3.2.

b The envijonmental correction, Ky, see 8.3.3.

Table 2] — Measurement uncertainty of the sound power level (upper bound values of th¢

standard deviation of reproducibility)

Mid-band frequency 1S0.6798-1 ISO 6798-2
Hz standard deviation standard deviation
of réproducibility of reproducibility
Octave bands One-third-octave bands
dB dB
63| 50 to 80 5,0
12§ 100 to 160 3,0
25(}) 200 to 315 2,0
500 400 to 630 1,5
1 000 tol|4 000 800to5 000 1,5
80Q0 6 300:t0 10 000 2,5
A-weighted 1,5 3,0

vi
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Re

ciprocating internal combustion engines —

Measurement of sound power level using sound
pressure —

The
cons
undai

ISO ]
and

ISO

ISO
pres.

ISO
fort

IEC
IEC

Scope

document specifies the survey method, which is the measurement method of the s
for reciprocating internal combustion engines.

document applies to all reciprocating internal combustion engines falling within
cation of ISO 3046-1 and other internal combustion engine$ where no suitable Iy
dard exists.

) In this document, reciprocating internal combustion enhgines are referred to as en
"'wise explained.

Normative references
titutes requirements of this document..For dated references, only the edition cited

046-1, Reciprocating internal combustion engines — Performance — Part 1: Declarations g
ubricating oil consumptions, and test methods — Additional requirements for engines for ge

B046-3, Reciprocating internal combustion engines — Performance — Part 3: Test measur

h798-1, Reciprocating internal combustion engines — Measurement of sound power level
bure — Part 1: Engineering method

926, AcousticS + Requirements for the performance and calibration of reference sound {
he determination of sound power levels

0942 Electroacoustics — Sound calibrators

h1672-1, Electroacoustics — Sound level meters — Part 1:Specifications

und power

the field of
ternational

pines unless

following documents are referred to in thetext in such a way that some or all of their content

hpplies. For

ited references, the latest edition of the'referenced document (including any amendments) applies.

f power, fuel
neral use

ements

using sound

ources used

3 Terms, definitions and symbols

For the purposes of this document, the terms and definitions given in ISO 3046-1, ISO 6798-1 and
IEC 61672-1 apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/

© IS0 2020 - All rights reserved
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Symbol Description Unit
2a measurement surface length m
2b measurement surface width m

c measurement surface height m
measurement distance m

FS flywheel side

4 Teste

4.1 Gene

The test emvironment shall be a room or a flat outdoor arga which is adequately isolated

backgroung

Environmental conditions having an adverse effect on the microphones used for the measurements|

wind, impir]
manufactur
followed. P:
sound due t

4.2 Crite

The time-ay
the backgrd
least 3,0 dB
level of the

4.3 Crite
Annex A sp

Measuremse

Iy reference box length m
L reference box width m
fr reference-bexheight 7
rg size ratio —
. key microphone positions —
é reflecting plane T

il
%& reference box _

nvironment

ral

noise and which meets the qualification requirements given in 4.3.

gement of air discharge, high or low temperatures) shall be avoided. The instructions o
er on the measuring instrumentation regarding adverse environmental conditions shg
irticular care should be exercised to ensure that any plane does not radiate any apprec
o vibrations.

rion for background noise

reraged sound pressure lével (abbreviated as sound pressure level in the following tex
und noise measured and/meant (energy average) over the microphone positions shall
, and preferably more than 10,0 dB, below the corresponding uncorrected sound pres|
hoise source under test when measured in the presence of this background noise.

rion for aceustic adequacy of test environment
pcifies procedures for determining the environmental correction, K 4.

nts in'accordance with this document are valid only when K, , < 7,0 dB.

‘rom

(e.g.
f th

11 be
able

t) of
be at
sure

NOTE When K, > 7,0,1S0 9614 (all parts) can be used.

5 Instrumentation

5.1 General

The instrumentation system, including the microphones, cables and windscreen, if used, shall meet the
requirements of IEC 61672-1, class 2.

© IS0 2020 - All rights reserved
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Calibration

Before and after each series of measurements, a sound calibrator meeting the requirements of
IEC 60942, class 1 shall be applied to each microphone to verify the calibration of the entire measuring
system at one or more frequencies within the frequency range of interest. Without any adjustment, the
difference between the readings made before and after each series of measurements shall be less than
or equal to 0,5 dB. If this value is exceeded, the results of the series of measurements shall be discarded.

The sound calibrator and the instrumentation system which meet the requirements, and the reference
sound source (RSS) that meets the requirements of ISO 6926, shall be verified at intervals in a laboratory

mak

ing calibrations traceable to appropriate standards.

Unld
the
exce

5.3

To m

mounted on a rigid frame or stand which is not connected to the vibrating surface, the micrg
ys be oriented in such a way that the angle of incidence of the<sound waves is that for which the

alwg
micy
unit

The
metg
shal
char

ss otherwise specified, the sound calibrator should be calibrated at intervals not excee
nstrumentation system and the reference sound source should be calibrated at’in
eding 2 years.

Application

inimize the influence of observers on the noise measurements, the microphones shall b

ophone is calibrated and always be oriented to the centre of the tested object (the m
s) related to the microphone position).

sound pressure level shall be measured using an integrating sound level meter. If the
br is used to measure time-weighting sound pressure level, the time-weighting chara
be used for the noise source under test operated in steady condition and the tim
acteristic “F” shall be used for the noise sourge under test operated in non-steady co

ding 1 year,
tervals not

e preferably
phone shall

pasurement

sound level
Cteristic “S”
b-weighting
hdition (e.g.

engipe operated in the accelerated or decelerated condition). The measured average value can be
expijessed as the sound pressure level.

The [period of stationary measurement for the sound pressure level shall be at least 4 s, § s or above
is bdtter.

6 [nstallation and operation conditions

6.1 | General

The way the engine-uthder test is installed and operated has a significant influence on the spund power
radifited by a noise'source. This clause specifies conditions that are intended to minimize vfariations in
the Jound powérlevel due to the installation and operating conditions of the noise source uhder test.
The enginetis'a multiple noise source, including the following noise sources:

— pir-borne noise (this document);

— exhaust gas noise;

— intake-air noise;

— structure-borne noise.

NOTE For exhaust noise, see ISO 15619; for intake noise, see ISO/TS 19425; for structural noise, see
ISO 13332.

6.2 Installation conditions

The engine to be tested should be installed on the reflecting plane (ground), the distances between the
surface of noise source (reference box) and the wall(s) and the ceiling should be greater than 0,5 m.

© IS0 2020 - All rights reserved
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The engine noise radiated is affected by the supporting type of engine, connection type with
dynamometer equipment and installation height. If the mounting base is rigid, the engine should
be resiliently mounted on the base. If the mounting base is resilient, the engine is permitted rigidly
mounted on the base. The engine should be resiliently connected with dynamometer equipment. The
distance of the engine lowest noise radiation surface (usually is oil pan bottom) and the reflecting plane

(the ground) should be less than or equal to 0,5 m.

6.3 Engine conditions and operation conditions

6.3.1 Engine conditions

The engine
of engine s}
etc., if equi
engine und
be regarded

NOTE1 F
the test dist
outlet) can b

NOTEZ2 F

Ifitis esse
for some e
non-basic a
shall be ten

The extran
extraneous
surface wit
extraneous

6.3.2 Op¢

For the nois

noise radiated is affected by the auxiliaries which are equipped on the engine; the cond
all meet the requirements of ISO 3046-1. Any air cleaner, exhaust silencer and c60ling
bped, shall be recorded in the report. A gearbox or any driven machinery whicH load
b1 test should be stated in the report. Noise radiated from any such driven anachinery

as extraneous noise.

br the determination of the sound power level of exhaust noise, see ISO 15619. For special purp
ince starts from the contour of the exhaust pipe and a number of meastririg points of two (9
e used although not recommended.

br the determination of the sound power level of intake noise, see 180/ TS 19425.

:Eal to use equipment or non-basic auxiliaries (such as a blower for cooling) to do bench

ines with specified purposes (such as motorcycles). Noise radiated from this equipme
ixiliaries shall be regarded as extraneous noise, ot this equipment or non-basic auxilij
porarily turned off to ensure that the engine canoperate normally.

eous noise is a part of background noisey,;appropriate steps shall be taken to re
noise in order to comply with 4.2. This can be done by shielding or wrapping the strud
h a heavy material that has low transmission capabilities in the frequency range o
noise, and by using a muffler to reduce the aerodynamic noise (gas/liquid).

erating conditions

rate as defined in ISO 3046-1 under'the ISO standard reference conditions in a steady state. At

time, the tg
shall not be

Measureme
necessary, g

The enging
ISO 3046-3

mperature of the pilkand coolant shall be stable, the ambient and intake air tempera
higher than 45 °€:

nts can be nlade in accelerated/decelerated conditions and other operating conditio
1l measurements made in such conditions shall be stated in the test report.

power. and corresponding rate shall be measured according to the requirement

tion
fan,

the
hall

oses,
0° to

test
nt or
hiries

duce
ture
F the

e measurement, the engine)shall be operated at the ISO standard power and corresponiding

that
ture

ns if

s of

7 Measurement

7.1 General

The survey method (accuracy grade 3) is a method for determining the sound power level (A-weighted)
of the noise source from sound pressure levels measured on a measurement surface enveloping the

noise source over a reflecting plane. This method can be used for comparative tests.
NOTE If declaration is necessary, see [SO 4871.

In order to facilitate the selection of the measurement surface and the arrangement of the microphones,
the reference box and measurement distance shall first be determined.
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Measurement results include the sound pressure level of noise source under operation and the sound
pressure level of background noise when the noise source does not work.

7.2 Measurement uncertainty

The measurement uncertainty (upper bound values of the standard deviation of reproducibility) of
sound power level determined in accordance with this document is 3,0 dB.

7.3 Reference box

Wh N dafining tha divoanciane of tha rafarancn haosy alaraante ot din g fooy tha A gioa Wthh are
g G o S e e O e S To T S Ot e T CreTr e CCo 0 et e s protr ot g1 ot e C—CIrgTie

not gignificant radiators of sound energy should be disregarded. For safety reasons, the parallelepiped
refefence may be made sufficiently large to include danger areas, for example maving [parts of an
otherwise stationary machine.

7.4 | Measurement distance

For hoise source of unfavourable acoustic conditions (e.g. there are many reflectors, the background
noisg is much higher), a smaller measurement distance can be selected For noise source satisfying the
acoustic conditions, a longer measurement distance can be selected.

The [recommended measurement distance, d, is 1,0 m. The selection of measurement disftance value
from the series: 0,25 m, 0,5 m, 1,0 m, 2,0 m, 4,0 m, 8,0 m“akes precedence. The value may also be
sele¢ted from the following series: 0,25 m, 0,315 m, 0,4 m, 3+ 5,0 m, 6,3 m, 8,0 m. The distarnce between
the measurement surface and the wall(s) and ceiling should be equal to or greater than 0,25 m.

4]

NOTE For the criterion for position adequacy of micrephones, see 7.7.

7.5 | Measurement surface and area

The parallelepiped measurement surfacgarea, S, in square metres (m2), is given by Formuld (1):
5=4(ab+bc+ca) €))
whefe

a=0,51; +d;
b=0,5L, +d ;

c:l3+d.

7.6 | Microphone positions

Divide each measurement surface into rectangular area units of equal size as tew as possible, the
maximum length of area unit is r,d (r, is size ratio, which is the ratio of the maximum length of the side
of the area unit to the measurement distance, rg < 3), see Figure 1. The microphone positions specified
in this document are located in the centre of each area unit (except those falling into the position of
the reflecting plane). Typical examples of the microphone position arrangement are shown in Figure 2
to Figure 6; other types of different number of measurement unit can be obtained by the microphone
positions in this way.

NOTE1 Reducing the value of ry until the number of rectangular areas increased to increase the microphone
positions can generally reduce the value of s(L', s ,,), see Z.7. If necessary, ISO 9614 (all parts) can be used.

NOTE 2  The engine size shown in Figure 2 to Figure 6 is the size relative to the measurement distance, which
does not reflect the absolute size.

© IS0 2020 - All rights reserved 5
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If the measurements at any position are not permissible due to machine obstructions (driving shaft,
driven machinery, etc.) or safety reasons, or are being adversely affected by air flow etc., another
position(s) as close as is practicable to the prescribed position(s) shall be selected. Any such revised
microphone position(s) shall be recorded [see Clause 9 d) 2]].

<rsd
d <rsd <rsd S
s \57/ . . .
N?,, hc"’ ° hc"’ ° ° °
\7 L[] \L// \L// L[] L[] L[]
Figure 1 — Microphone positions on the measurement surface
o
Y
W
FS
AN
NOTE Is(rg-2)d 1, < (rg- 2) d, I3 < (re—'1) d; one measurement unit.
Figure 2 — Microphone positions — Small size engine

6 © IS0 2020 - All rights reserved
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NOTE lLis(rs-2)d 1,<(rg-2)d, (rg-1)d<I;< (2rg-1) d; two m{esurement units.

Figure 3 — Microphone positions — @sgl size erected engine
Q

<
&
Q‘ =l
SRR o
A = T

AN Il /d(

2a

S!
NOTE 2(rg-1Dd< l\é?rs -2)d 1, < (ry-2)d, ;< (rg- 1) d; three measurement units.
QC.)
Q~ Figure 4 — Microphone positions — Long size engine
&
s
S
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18
A
B d

14| 9
Z_/'{s 16 ;

7
s

/]
PN N
K

N /\ h g ’(’1/
2a (bfl/

NOTE M-2)d<l12(rg-1)d, (rg-2)d<l,<2(rg-1)d, (rg-1)d<I3< (2rg- 1) d; eig%fkc‘lbeasurement ynits.

O

Figure 5 — Microphone positions — Middle size eng&k

N

FS

S
&
log. /1 23 Igfv
A/_' .41/_4:_._'. 5/ w7 13
16 T T i 4
| S 1 U
8 26 _
1 ~)
174 |
,/I
7 8 19 20 %
/
e
/ | AN
/
I —_
;./ 1
L N\ 9 10 N s

N\
NN \ X
P EAAM %
e 2a
\%
NOTE 2(rg ;{k‘« I1<(Bry-2)d (rg-2)d<ly<2(rg-1)d, (rg- 1) d < I3 < (2rg - 1) d; twelve measurement ynits.

7o)

Figure 6 — Microphone positions — Large size engine

7.7 Criterion for position adequacy of microphones

If the standard deviation, S(L

pAm)‘ of the mean sound pressure level measured in all microphone

positions (see 8.2) is less than or equal to V2 dB during the engine operation, the criterion for position

8 © IS0 2020 - All rights reserved
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adequacy of microphones is satisfied. If the standard deviation, s(lpAm) is larger than V2 dB, the

measurement is not valid.

NOTE1 The mean sound pressure level and the surface sound pressure level measured in all microphone
positions are not exactly the same. But the standard deviation, s(L'pAm ) of the mean sound pressure level reflects
the measurement uncertainty caused by acoustic condition, noise source characteristics, measurement distance,

microphone positions and number.

NOTE 2 Increasing the measurement distance and the number of microphone positions generally can reduce
the value of S(L' . )

NOTE3  For L)z, see 8.2.

8 [alculation

8.1 | General

This| clause specifies the calculation methods of the standard deviation of the mean soupd pressure
leve] (given in 7.7) and the sound power level.

8.2 | Calculation of standard deviation of the mean sgund pressure level

’

The mean (arithmetic average) sound pressure level, L', 4

decipel (dB), shall be calculated using Formula (2):

Ny

’
2 LpAi
i=1

from all microphone positions, expressed in

’

Ly = (2)
pAm
Ny
whefe
L;,;Ai is the sound pressurelevel measured at the ith microphone position, in decibels (¢iB);

Vi is the number pf mricrophone positions.
NOTE The subscriptéin L', 5, represents A-weighted, m in L', ,, represents arithmetic average

The [standard deviation of the mean sound pressure level, S(L;)Am), from all microphonk positions,
expilessed inde€ibels (dB), shall be calculated using Formula (3):

Ny ) ) 2
;(LPAI' ~Lpam )
)=\ =, v

If s(L;Am)S\/E dB, the measurement is valid. If S(L;)Am)>\/i dB, the measurement is not valid.

Another measurement surface or a better test environment shall be chosen to carry out the
measurement.
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8.3 Calculation of sound power level

8.3.1 Measured surface time-averaged sound pressure levels

The measured surface time-averaged sound pressure level, LI;A , and the measured surface time-

averaged sound pressure level of the background noise, LpA(B) , from the array of microphone positions

over the measurement surface shall be calculated using Formula (4) and Formula (5), expressed in

decibels (dB):

T
Ly =1(x1g{N—210 AL pi J 4)
M i=1
1 U
0,1L ;
Lyaey 41018 N—Zm PAi(B) (5)
M =1
where L,;l5) is the sound pressure level of the background noise measured at the ith microphone
position, in cfecibels (dB).
8.3.2 Cornjrections for background noise
The backgrpund noise correction, K;, expressed in decibels (dB), shall be calculated using Formula|(6):
Ky p =—JL0xIg(1-10""""a | 6)
where AL, is the difference between the measured surfdce time-averaged sound pressure levell and
the measurged surface time-averaged sound pressure\level of the background noise from the array of
microphong positions over the measurement surface, with the noise source under test in operaltion,

thatis ALp A

If AL, > 1
3,0dB<AL,
If ALy, <3,

NOTE If

measuremer
level of the n|

8.3.3 Eny
Determine

The measuj

=L[,JA —L,p(p) - in decibels (dB).

D,0 dB, K, is assumed to be zerb and no correction for background noise is applie
4, < 10,0 dB, corrections calculated with Formula (6) shall be applied,i.e.0,5dB<K;, <3,
dB, i.e. K;, > 3,0 dB, the mreasurement is not valid.

K o > 3,0 dB, the measurement results of sound power level do not satisfy the accuracy grade J

t result corrected by ky) = 3,0 can be used for indicating an upper boundary to the sound p
pise source undergtest:

ironmental'correction
he envirohmental correction, K,,, according to Annex A.

ement is valid if K,, < 7,0 dB and is not valid if K, , > 7,0 dB.

d. If
) dB.

, but
bwer

NOTE

If K,, > 7,0 dB, the measurement results of sound power level do not satisfy the accuracy grade 3, but

measurement result corrected by K,, = 7,0 can be used for indicating an upper boundary to the sound power

level of the n

oise source under test.

8.3.4 Surface time-averaged sound pressure level

The surface time-averaged sound pressure level, Lp_A , shall be calculated by correcting the measured

surface time-averaged sound pressure level, LI;A , for background noise, K;,, and for the influence of

the test env

L

10

,_
pA — LPA

ironment, K,,, using Formula (7), expressed in decibels (dB).

-K K

1A~ 72A

(7)
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8.3.5 Sound power level

The sound power level, Ly, expressed in decibels (dB), shall be calculated using Formula (8):
Lyyp =L, +10x1g(S/S,) (8)
where

S isthe area of the measurement surface, in square metres (m?);

[0o)

[LEN

(=)
3
o

C ica
o

0

ualt
T+

Atmpspheric pressure and/or a temperature create a bias in the radiation of sound pewer. |At altitudes
highler than 500 m above sea level and/or temperatures below 10 °C, the sound powérlevels, Ly ef atpy
corrpsponding to the reference static pressure 101,325 kPa and reference atmospheric temperature
23,0[°C shall be calculated in accordance with Annex B and stated in the report:

9 [nformation to be recorded
The [nformation below marked with * shall be recorded in the report;others are optional.
a) Engine under test

1) the description of the engine under test including\the type®, specifications (i.e. form”, number
of strokes, number of cylinders, cylinder bore, Stroke displacement”, appearance flimensions,
type of cooling”, ISO standard power® and“corresponding speed®), serial number”, and
manufacturer”;

D) the type of fuel used and its octane or.cetane number;

B) the injection timing (static and.dyhamic) for diesel engines or the ignition timing (static and
dynamic) for petrol engines;

1) the character of the foundation bed” and the connection type with the engine” (¢lasticity or
rigidity);

5) the connection typé.of the engine and the dynamometer” (elasticity or rigidity);

b) the mounting.eonditions, including height of the crankshaft centre and oil pan bdttom above
reflecting plane”;

/) the descfiption of dependent auxiliaries”, including air filter, exhaust silencer ((if any) and
cooling'fan (if any), encapsulation (if any);

B) «heengine power” and the corresponding speed” of rotation during the noise test.

b) cousticenvironment

1) the description of the test environment (including the nature of the floor, walls and ceiling,
and the sketch showing the location of the noise source under test and any other contents of
the room);

2) the description of the acoustical qualification of the test environment” in accordance with
Annex A;
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3) the description of the ambient conditions near the noise source under test (including the
barometric pressure®, air temperature”, relative humidity and wind speed”).

Description of instrumentation

the equipment used for the measurements”, including the name, type, serial number, and

nufacturer;

the date”, place”, results” and methods™ used to calibrate the sound calibrator and to verify the

ibration of the instrumentation system;

characteristics of the microphone windscreen, if any.

cal data

thg measurement method” and accuracy grade™;

the dimensions of the reference box", measurement distance®, microphone,positions”
number and revised microphone positions” (if any, see 7.6);

the sound pressure level measured at the ith microphone position-with the noise so

1]

ungler test in operation’, L’,,; and the standard deviation of the.averaged sound pres

I S(EpAm );

the correction(s)’, K », to account for background noise;

the correction(s)”, K, 5, to account for the test environment, and the method from Annex A
to dletermine it (them);

the surface time-averaged sound pressure levelsS LpA ;

theg sound power levels®, Lya;

8) theldate, place and performing person forthe measurements.

c)
1)
ma
2)
cal
3) th
d) Acoust
1)
2)
3)
lev
4)
5)
6)
7)
10 Testr

eport

Test report] should record the data jand information required in Clause 9 which only provides

measuremse

is made in
requirement of accuracy grade 3. The report shall also contain any statements required to be repg
by some cla

The measu
nearest 0,1

12

full conformity with the requirements of this document and the test result meetg

luses of this doecument.

rement results of sound power level (A-weighted) in the report should be rounded tqg
dB.

and

urce
sure

1sed

the

nt results of sound power level (A-weighted). The report shall specify that the measurement

the
rted

the
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Qualification procedures for the acoustic environment

General

annex specifies procedures to determine the environmental correction, K, ,. These‘pro
sed to qualify a given measurement surface for an actual noise source under tgst in
this document.

first qualification test (absolute comparison test, see A.2) is carried out-with a refer
ce (RSS) and can be used outdoors and indoors. This is the preferredgprocedure for

second qualification test (method based on room absorption, sée A.3) requires the de
e equivalent absorption area, 4, of the test room, and is based ‘on the assumption that

surement methods are described in which A can be calculated from measurements of re|
or from measurements of sound pressure levels of the'noise source under test using
surement surface, or from measurements on a reference sound source, or estimated fro|

environment, particularly when the noise source under test can be removed from the t¢

redures can
accordance

ence sound
qualifying a
pSt site.

ermination
the room is

oximately cubic and empty, and that sound is absorbed at{he'room boundaries. The following four

verberation
W secondary
im the mean

absdrption coefficient. If the noise source under test(cannot be moved and if its dimensiors are large,
one pf these is the preferred method.
A.2| Absolute comparison test
A reference sound source meeting the.requirements of ISO 6926 shall be mounted on the gijound in the
test pnvironment, in essentially the sarhe centre of its undersurface as that of the projection pf reference
box pndersurface on the ground+The measurement surface, microphone positions and nurhber for the
reference sound source shall be\the same as that of the noise source under test. The sound [power level
of thie reference sound sourde shall be determined in accordance with the procedure of Clauge 7 without
the ¢gnvironmental corre¢tion, K, , (K, is assumed to be zero).
The pnvironmental e¢Oxrection, K, 5, expressed in decibels (dB), is given by Formula (A.1):
*
Kon =L wa _LWA(RSS) (AD)
where
S is-the-epvironmentally-uncorrected-sound-powerlevelof- thereference-seundisource
when using the value 0 for K,,, in decibels (dB);
Lya(rss) is the sound power level of the calibrated reference sound source under the
meteorological conditions of the test, in decibels (dB).
© IS0 2020 - All rights reserved 13
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A.3 Determination of the environmental correction based on room absorption

A.3.1 General

The environmental correction, K, 5, expressed in decibels (dB), shall be calculated from Formula (A.2):

S
K)n =10xlg[1+4z}

(A.2)

where
A ist
S ist
A.3.2 Rey

This test method shall be used only in rooms of length and width respectively éach less than t

times the cq
The equiva
Sabine reve

A=0,16

where

V ist

T

Lo st

This metho

A3.3 Tw

Two surface
surface, in

first surfac
the first suiy

he equivalent sound absorption area of the room, in square metres (m?);

he area of the measurement surface, in square metres (m?2).

lerberation method

iling height.

ent sound absorption area, 4, in square metres, of the test roomshall be calculated by
rberation time Formula (A.3). at room temperatures betweefr 15 °C and 30 °C:

4

T

n

he volume of the test room, in cubic meters:\(m3);
he measured reverberation time, in secends (s).

1 is not suitable for use in a hemj-anéchoic room or for outdoor measurements.

b-surface method

hccordance with ClaGse’7, for the determination of the sound power level. The area o
p shall be designated S;. The second surface with area S, shall be geometrically simil
face and located further away and symmetrical with respect to the noise source under

hree

F the

A.3)

s that surround the noise source shall be selected. The first surface shall be the measurement

f the
hr to
test.

On both suiffaces, the background noise criteria specified in 4.2 shall be fulfilled.
The microphone locations on the second surface shall correspond to those on the first surface. The ratio
S,/S; shall not beJess than 2 and preferably should be greater than 4. The ratio S; /4 in Formula (A}4) is
calculated firom:
4(M-1

A__ AWl (a4

Sy 1-M(S,/S,)
where

M:100'1(ij_Lp?)
where

14
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