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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
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mental, in_fiaison with 150, also take part in the work. IS0 collaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart2.
sk of technical committees is to prepare International Standards. Draft International Stand
the technical committees are circulated to the member bodies for voting.,-Publication as

| Standard requires approval by at least 75 % of the member bodies casting'a.vote.

drawn to the possibility that some of the elements of this document miay be the subject of pd
shall not be held responsible for identifying any or all such patent rights.

P was prepared by Technical Committee ISO/TC 117, Industrial fans.

consists of the following parts, under the general title Industrial fans — Determination of fan sg
5 under standardized laboratory conditions:

General overview
Reverberant room method
Enveloping surface methods
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The need for this new International Standard, ISO 13347, has been evident for some time. Whilst a number of
national standards exist for the measurement of fan noise, none has received universal acceptance nor may
comparisons be readily made.

Forfning part of the ISO/TT 7/ SEeries of tan standards, this part of ISO 13347 deals with the dete

the
nun

roon method should be read in conjunction with ISO 13447-1 and each parts of ISO~13347 w

othe
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This
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The
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airfl

This
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Dat
othe

fan sound power level appropriate to a particular application. In describing the test and rating
erous references are made to ISO 5801 as well as to other relevant ISO standards.\This

r methods for determining the sound power radiated by a fan in specified installation con
tion of frequency.

part of ISO 13347 primarily deals with the determination of sound power levels of industrial g
ed applications.

test procedures described in this part of ISO 13347 relate to laboratory conditions. The mea
ormance under site conditions is not included. Acoustic systeny effects can be considerablg
bw into and out of the fan is not free from swirl, nor the velocity.profile there fully developed.

part of ISO 13347 describes methods for determining, sound power levels of fans in one-
dwidths.

h obtained in accordance with this part of ISO 18347 may be used for the following purpos
rs:

comparison of fans which are similar in size and type;

comparison of fans which are different’in size and type;

determining whether a fan complies with a specified upper limit of sound emission;
scaling of fan noise from\one size and speed to another size and speed;
prediction of sound'pressure level in an installation of which the fan forms a part;

engineering work to assist in developing quiet machinery and equipment.
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Scope

part of ISO 13347 gives a detailed description of reverberant room methods for the determin
nd power levels. It is for use under standardized laboratory conditions and-recognises that test
ect to increased uncertainty. These test procedures are not necessarily-appropriate to site tes
ustic system effects are presently the subject of considerable research effort.

5136, which covers the in-duct method, and ISO 10302 for siall fans, should be used in con;j
part of ISO 13347.

Normative references

following referenced documents are indispensable for the application of this document
rences, only the edition cited applies. For undated references, the latest edition of the
iment (including any amendments) applies.

3740:2000, Acoustics — Determihation of sound power levels of noise sources — Guidelines
hsic standards

3741, Acoustics — Determination of sound power levels of noise sources using sound |
cision methods for reverberation rooms

3743-1, Acoustics.>="Determination of sound power levels of noise sources — Engineering
I, movable sources in reverberant fields — Part 1: Comparison method for hard-walled test rod

3743-2, Acoustics — Determination of sound power levels of noise sources using sound
ineering~methods for small, movable sources in reverberant fields — Part 2: Methods
rberation test rooms

IS

ation of fan
s in situ are
conditions.

Linction with

For dated
referenced

for the use

pressure —

methods for

ms

bressure —
for special

51 QR’ Acoustics — Dotermination of sound power radiated into a duct hy fans and othef

air-moving

devices — In-duct method

ISO

5801:1997, Industrial fans — Performance testing using standardized airways

ISO 7235:2003, Acoustics — Laboratory measurement procedures for ducted silencers — Insertion loss, flow
noise and total pressure loss

ISO 10302:1996, Acoustics — Method for the measurement of airborne noise omitted by small air-moving
devices

ISO 13347-1:2004, Industrial fans — Determination of fan sound power levels under standardized laboratory
conditions — Part 1: General overview

© 1SO 2004 - All rights reserved


https://standardsiso.com/api/?name=9a6629ae420f00560e6d8a31f17c1ce1

ISO 13347-2:2004(E)

ISO 13349,

ISO 13350:

Industrial fans — Vocabulary and definitions of categories

1999, Industrial fans — Performance testing of jet fans

3 Limitations on use

This part of 1ISO 13347 is intended to apply to industrial fans as defined in ISO 5801 and ISO 13349. It is
limited to the determination of airborne sound emission for the specified set-ups. Vibration is not measured,
nor is the sensitivity of airborne sound emission to vibration effects determined.

The size o
practical as|

the fan which can be tested in accordance with this part of ISO 13347 is limited only_ by
pects of the test set-up. Test fan dimensions and air performance will control the room size:(S

fans may b¢ tested according to this standard or to ISO 10302, according to usage).

The test ary
test. Rarely
field meas
unlikely to
and outlet g

4 Field

This part o
addition, m
as a roof cg
silencer cor

For low po
voltage not
IEC standa
For reverbe
A test procq
The test pn
standardize
appropriate
The fan ins
a) type Al

b) type B:

angements in this part of ISO 13347 establish the laboratory conditions necessary for a succeg
will it be possible to meet these requirements in situ, and this part of ISO 13347"is not intende
ements. Intending users are reminded that, in these situations, the acoustic environmer

r
:Leet the specified conditions and there may well be additional acoustic system effects where

onditions at the fan are less than ideal.

of application

by be used to determine the acoustic performance of fans combined with an ancillary device {
wl or damper or, where the fan is fitted with a silencer;"the sound power resulting from the fan
nbination.

ver fans (up to 3 kW) that could be run from a domestic power supply (single phase AC
exceeding 250 V and a current not exceeding 16 A), reference should be made to the approp
d for household and similar fans, IEC 60704-2-7.

rant field tests, the size of equipment under test is limited to less than 2 % of the room volume.
dure is specified in Clause@of ISO 13350:1999 for testing jet fans.

ocedures specified in(this part of 1ISO 13347 are intended principally for tests conducted u
d test configurations) and under specified environments and conditions, and may not
to site test conditions.

allation conditions conform to the four categories of installation types specified in ISO 5801:

free inlet; free outlet;

free inlet, ducted outlet;

the
mall

sful
i for
t is
nlet

[ ISO 13347 deals with the determination of the acoustie performance of industrial fans andl, in

uch
and

at a
iate

s5ing
be

c) type C:

d) typeD:

411

ducted inlet, free outlet;

ducted inlet, ducted outlet.

Noise source

The noise source is a fan. The noise measured may contain contributions from the fan drive and transmission.

4.1.2 Character of noise

Steady broad band with discrete frequency tones.

© ISO 2004 — All rights reserved
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4.1.3 Uncertainty

Engineering grade as defined in ISO 3740.

4.1.4 Quantities to be measured

Sound pressure levels in one-third octave frequency bands at discrete microphone positions or on a
prescribed path.

Fan aerodynamic performance indicators including rotational speed, fan pressure and flowrate.

5 |Instrumentation

Full| details of the instrumentation and its requirements are given in ISO 13347-14 This also|details the
reqlirements for the reference sound source which shall be used to qualify the test room and shall be the
bas|s of the substitution method. To be used for these purposes, the reference sound source (RSS)) shall be of
an gppropriate type, be calibrated accurately and be properly maintained.

6 |Test method

Thel| test method is based on a reference sound source (RSS))substitution for the determinatign of sound
power. The reference documents for this method are ISO 3743-1"and ISO 3743-2.

Application of the test method requires that the fan to be,tested be set in position in a test room, which is
qualified according to the requirements of Annex A.

Onge the test room has been qualified, sound pressure levels are recorded with the RSS operating. The fan is
then operated without the RSS in operation at.various performance points of interest for the given|test speed,

and| the fan sound pressure levels are recorded. Since the sound power levels of the RSS are|known, the
subgtitution method is used to determine the sound power levels of the fan for each operating poin{.

7 |Acoustic environment

7.1 Test environment

The| test environmentsshall be a reverberant environment. Measurements shall be taken in [appropriate
conflitions (see Aanex D of ISO 13347-1:2004).

7.2] Reverberant room

An enclosure meeting the requirements of Annex A is mandatory for the purposes of this part of |ISO 13347.
An enclosure meeting the requirements of Annex B is recommended for broad-band sound testing and is
mandatory for the purpose of investigating pure tones and narrow bands.

8 Test set-up and ducting

8.1 Set-up categories

A number of specific fan test set-ups are allowed. They are determined by the airflow direction and the
particular mounting arrangement of the test device. The fan sound pressure levels are measured in a
reverberant room, which may be connected to a chamber or any other system to provide control and
measurement of the fan air volume flowrate.

© 1SO 2004 - All rights reserved 3
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This part of 1ISO 13347 allows for the duct on the non-measured side to be plain or fitted with a simplified
anechoic termination (see ISO 13347-1). Whether an anechoic term has been fitted or not, should be clearly
stated in any test report.

Figure 1 shows the mounting for the determination of fan-inlet sound pressure levels and Figure 2 for the
determination of fan-outlet sound levels. Figure 3 shows the mounting for the determination of fan casing
sound levels for type D installations. With this arrangement, the following different sound power levels can be
measured, using the notations defined in Table 1 of ISO 13347-1:2004:

Ly (Ain) . free inlet, type A installation

Ly (A,qut) . free outlet, type A installation

Ly (B,in + cas) . free inlet + casing, type B installation
Ly (B,qut) . ducted outlet, type B installation

Ly (C,ip) . ducted inlet, type C installation

Ly (C,0ut + cas) . free outlet + casing, type C installation
Ly (D,in + cas) : ducted inlet + casing, type D installation
Ly (D,¢ut) . ducted outlet, type D installation

Ly (D,¢as) ;. casing, type D installation

4 © ISO 2004 — All rights reserved
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ZoYal

a) A:free inlet, free outlet

d) D: ducted inlet, ducted outlet

reverberant room

simplified anechoic termination (see Annex D of ISO 13347-1:2004)
transmission element according to ISO 7235

1
2
3 common part
4
5

Reverberant room wall, alternative positions

Figure 1 — Test set-up for fan-inlet sound measurement (centrifugal fan shown)

© 1SO 2004 - All rights reserved
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d) D: ducted inlet, ducted outlet

Key

1 fan

2 reverberpnt room

3 common| part

4  simplified anechoic termination (see Annex D of ISO 13347-1:2004)
5 transmission element according to ISO 7235

Reverberant room wall, alternative positions

Figure 2 — Test set-up for fan-outlet sound measurement (axial fan shown)

© ISO 2004 — All rights reserved
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Key|

1 fan

2 freverberant room

3 ommon part

4  kimplified anechoic termination (see Annex D of ISO 13347-1:2004)

Figure 3 — Test set-up for fan-casing sound.measurement (axial fan shown)

8.2| Sound pressure levels

8.2/1 Sound pressure levels, background (Lpb)
Thig includes sound pressure levels measured in the test room with the fan off. The backgifound noise
incllides all noise sources not directly\associated with fan sound. Examples of background sourcgs are noise

due|to the motion of the microphone and any noise due to external sources. Efforts should be made to keep
the packground noise level at asminimum.

8.2.2 Sound pressure lgvels, RSS (qum)

These are the sound-pressure levels in the test room with only the RSS operating. The levels|include the
background noise-

8.2 Sound pressure levels, fan (L))

For|a set of tests at various fan points of operation, L, and L, above need to be observed once, while L,
sha|l be’determined for each operating point.

NOTE 1 The observations above are valid only when taken in a room that has passed the room qualification
procedures outlined in Annex A or B.

NOTE 2  For further information on symbols, refer to ISO 13347-1.

8.3 Aerodynamic performance

The control and measurement of the fan operating point on the fan characteristic shall be performed using one
of the methods specified in ISO 5801.

© 1SO 2004 - All rights reserved 7
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8.4 Test conditions

The test conditions shall be as nearly as possible the same for all sound pressure level readings. Operation of
the microphone traverse and any rotating boom shall be the same for all readings. Observers and operators
should not be in the test room during measurements, but if absolutely necessary, they shall be away from the
sound source and remain in the same position for all tests. Readings shall be a time-weighted average over
an integral number of microphone swings. The time span used shall be sufficient to provide a constant value
and shall be a minimum of 30 s for frequency bands of 160 Hz and below, and 15 s for frequency bands of
200 Hz and above.

When a microphone at several different positions or an array of fixed microphones is used, the period of
observation| of the microphone output shall conform to the specifications of ISO 3743.

8.5 Mouhting methods

flow
and
hted
hon-

The methogl of mounting fans, of connecting them to non-integral drivers and of connecting \them to air
test facilitieg is not specified. Any conventional method may be used including vibration isolation devices
short flexible connectors. Other than these, sound and vibration absorptive material may-hot be incorpor
in the test [fan unless it is a standard part of the unit. Ducts shall be of metal or~other rigid, dense
absorptive fnaterial, and have no exposed sound absorption material on the interiof er-exterior surfaces.

Driving mof
does not ex
part of the
used.

8.6 Duct

The length
ISO 13347

acoustic loading (see Figures 1 to 3). If ducts on the“unmeasured side are not acoustically terminated,

uncertainty

In chamber
the accurat

The length
exercised t

blade passage frequency.

pr and drive, when not an integral part of the fan, may be damped Or'enclosed in any manner
pose sound absorption material to the test room. When the driving motor and drive are an intg
est unit, they may not be treated in any manner, and normal*belt tensions and bearings sha

length

of duct shall be consistent with ISO 5801. Assimplified anechoic termination (see Annex I
1:2004) shall be fitted to the duct end of the terminating duct in order to impose a spec

in the 63 Hz octave band is 6,0 dB, and(3,0 dB in all higher octave bands.

or two-room set-ups, the length of duct shall be consistent with ISO 5801, which is necessar
b establishment of the point of rating.

of duct shown in Figures'd to 3 is consistent with the procedures of ISO 5801. Care shal
b ensure that no duct resonance exists in close proximity to specific frequencies of interest,

that
gral
| be

D of
fied
the

for

be
B.g.,

Care should be taken to avoid duct lengths which are a multiple of % in any important frequencies.
It cannot bg assumed. that inlet and outlet sounds are always equal. Therefore, total sound power levels ghall
not be used to derive inlet sound power or outlet sound power.

To specify

h ‘standardized acoustical load impedance for ducted installations, all ducts connected to the

test

fan have to be terminated anechoically. A duct in which the sound pressure is to be measured for
determination of the in-duct sound power according to ISO 5136 is called a “test duct”. Ducts which are used
only to provide the standardized acoustic loading, i.e. in which no sound measurements are to be made, are
called “terminating ducts”. The maximum permissible pressure reflection coefficients for test ducts and for
terminating ducts as specified in ISO 5136 and are given in Table 4 of ISO 13347-1:2004.

For details of transmission elements, refer to Annex D and ISO 7235.

If the cross-sectional area of the fan inlet or outlet is larger than 2 m2 (this corresponds to a circular area of
1,6 m in diameter) alternative use of the in-duct method, reverberant field method, enveloping surface and
sound intensity method is permitted to determine the in-duct sound power or free-space sound power level.
This is based on the assumption that, for such large dimensions, the sound powers radiated into a duct and
into free space are equal.

© ISO 2004 — All rights reserved
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8.7 Microphone travel

The microphone shall swing or move on the path of an arc or straight line with a minimum distance of 3 m
between the extreme points of travel. As an alternative, it may be placed at a number of fixed points along this
arc. The microphone traverse plane shall not be parallel, within 10°, to any room surface and the path shall
tend to travel into and out of a corner formed by two walls of the room. A graphic description of microphone
placement limitations is shown in Figure 4. A microphone at different fixed positions, or an array of fixed
microphones, may also be used in accordance with ISO 3741 and ISO 3743.

Dimensions in millimetres

ST

\2/22)
/j/ 15
1 7 LN, 3

Key

1 fan

2 pptional vane sometimes used to modify the room acoustic properties
3 fotal sound testing

4 |nlet or outlet\testing

5 pir test ghamber or second room

NOTE D, = 0,610 x 10[yr = L,0/20 m

where

(L — L,q) is the maximum value for octave bands 125 to 400 Hz

Figure 4 — General limitations to test room arrangement

© 1SO 2004 - All rights reserved 9
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9 Observations

9.1

Point of operation

Although the acoustical observations necessary to determine sound power output are the same for all fan
types, the non-acoustical observations necessary to determine the aerodynamic point of operation differ. This
part of ISO 13347 provides different test set-ups for the testing of various fan types. Regardless of the test
set-up, the point of operation shall be determined according to one of the methods specified in ISO 5801. The
control of the fan operating condition shall be achieved by the means described in 9.5 of ISO 13447-1:2004.

9.2 Infor

The inform4d

10 Calcu

10.1 Back

The obsen
background
sound pres
sound pres
the backgrg
cannot be g
level or an
backgroung
reported ing

Sound pres
following fo

Fan sound

pC

RSS sound

P9

mation to be recorded

tion to be recorded concerning the fan test is listed in Clause 10 of ISO 13347-1:2004.

lations

ground corrections

ed RSS or test fan sound pressure level readings include both. the sound source and
noise sources. The effect of the background noise level shall’be~subtracted from the obse
sure level. The corrections for background level depend on the) difference between the obse
sure level and the background noise level. When the difference between the observed level
und level in one or more frequency bands is less than 6 dB; the corresponding sound source |
ccurately determined by this part of ISO 13347, and a_reduction of the background noise pres
increase in the sound source level is necessary.’the event that this is not achievable,
correction shall not be made and the combined background-plus-sound-source levels shal
ividually.

sure levels shall be corrected for backgtound noise level by logarithmic subtraction using
rmula:

bressure level:

Lpm — Lpp
Olg| 10 10 —10 10

pressure level:

Lpam Lpb

Olg|16=-10 _ 10 10

the
ved
ved
and
evel
sure
the
| be

the

NOTE
above is unn

10

ecessary.

When the background noise level is at least 15 dB below the sound pressure level reading, the correction
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10.2 Sound power level, Ly,

The sound power level in each frequency band is calculated from sound pressure levels of the fan and RSS,
using the following expressions (see also 6.1 and the list of symbols in Table 2 of ISO 13347-1:2004):

Fan inlet sound levels

Installation type Equation Ly,
A or B: free inlet Ly (Ajin) or Ly, (B,in + cas) = L+ (Lyr — qu)
C of D: ducted inlet ) Ly (C,in) or Ly (D,in + cas) = L, + (Lpg™| Lyq) + Ei

Fan| outlet sound levels

Installation type Equation Ly,

A of C: free outlet Ly (A,out) or Ly, (Cjout + cas) = L+ (Lyr — qu)
B off D: ducted outlet ") Ly (B,out) or Ly (D,out) = L + (Lyy — L,4) + Eg
Fan|casing sound levels Equatiotzy,

D: ducted inlet-ducted outlet Lyp(D,cas) =L, + (Lyy— L,q)

Thejtest procedure and the above calculations are based on the following assumptions:

a) |Acoustical energy in an outlet (or inlet) duct.which terminates in a second room does not contfibute to fan
test sound pressure levels. This requires adequate transmission loss between adjoining rooms.

b) |Directivity from the fan is averaged. by the reverberant room and the microphone location is|such that it
records total average sound pressure levels.

c) |Duct construction is such thatithe transmission lost through the duct wall is large enough to eliminate any
addition to measured room,sound pressure levels.

d) |No resonances areresent on either the fan structure, supporting devices, or driving devices fhat provide
any significant pdtetones that may add to the recorded fan sound pressure levels.

1) The sound power levels on the ducted inlet or ducted outlet should generally be determined by an induct method as
detailed in ISO 5136. Measurements determined in a reverberant room with duct-end correction E; or £, (see Annex C of
ISO 13347-1:2004) have a lower order of accuracy. Where Figures are obtained in this way then this should be clearly
stated. The transmission coefficient of a transmission element may be determined according to the method described in
Annex D.

© 1SO 2004 — Al rights reserved 1
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Annex A
(normative)

Room qualification for sound sources with broad band sound

A.1 General

This Annex| covers the procedures for a broad-band qualification of a test room for full and one-third“octave
bands. If pyre tone qualification is required, refer to Annex B.

A.2 Instrumentation and equipment

The instrumentation and microphone traverse shall be the same as those used during the actual testing |of a
fan. The ingtrumentation shall conform to the requirements given in 1ISO 13347-1.~The microphone traverse
shall confofm to the requirements of 8.7. The test procedure given in this ¢annex requires the use pf a

reference s

A.3 Test

Eight or md
with the RS

A.3.1 Eaq
not closer
distance bg
+ 300 mm (¢
locations in

A3.2 Wit
pressure le

A.3.3 The
identical to

bund source having the characteristics specified in ISO 13347-1.

procedures

re measurements shall be taken of the reverberant<field sound pressure levels in the room, €
S placed at a different location within the room, under the following conditions:

h location for the RSS shall be selected on the*floor and shall not be closer than 1 m to a wall,
fo any microphone than the distance pérmitted by the equation for D, (see Figure 4).
tween any two source locations shalllbe greater than 1 m. No source location shall lie w
f a room centreline. The reference sound source locations shall be in the general vicinity of
ended for the sound source being‘evaluated, as viewed in a plan view of the room.

h the reference sound source at each of the above locations, determine the average sdg
els in accordance with the procedures of Clause 10.

microphone traverse,” sound diffuser (if any), instrumentation and observation time shal
those used during-the actual testing of a source.

A.4 Comlputation procedures

For each frgquency band for which the test room shall be qualified, the standard deviations, in decibels, s
be computdd-tsing the formula:

ach
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b computed

where
(qu)]- is the sound pressure level, in decibels, averaged over all microphone positions when the RSS is
"~ in the location;
E is the arithmetic mean of Lq values, in decibels, averaged over | source location;
ng is the number of RSS positions (a minimum of eight).
A.§ Qualification
For|each frequency band, the test room qualifies for the measurement of broad-band soundif th
starjdard deviation does not exceed the limits in Table A.1.

Table A.1 — Maximum allowable standard deviation}-s

Octave band
mid-frequencies

One-third octave band
mid-frequencies

Maximum allowable
standard deviation

Hz Hz dB

63 50 to 80 3,0

125 100 to 160 1,5

250 and 500 200 to 2 500 1,0

1 000 and 2 000 800 to 2°500 0,5
4 000 and 8 000 3 150,010 000 1,0

© 1SO 2004 - All rights reserved
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Annex B
(informative)

Room qualification for sound sources with pure tones/narrow-band
sound

B.1 General

This AnneX covers the procedure for the qualification of a test room to investigate pure tones|only. [The
reference dpcument for this procedure is ISO 3742. Qualification testing applies only to those one-third ociave
bands having mid-frequencies from 100 to 2 500 Hz, inclusive, as shown in Table B.1. Qualification exclydes
those bands having centre frequencies below 100 Hz and is not required for those bands having a centre
frequency greater than 2 500 Hz. The qualification testing applies to a specific location_in the test room |and
determines|which of the one-third octave bands the test room location is qualified fer, Sound tests which| are
based on syich qualification shall state the mid-frequency of the one-third octave bands qualified for the tegt by
this proceduire.

B.2 Instrumentation and equipment

The instrumentation shall comply with the requirement specified in ISO 13347-1 with the folloying
substitutionf / additions.

a) The signal analyser will be a one-third octave band analyser conforming to ISO 266:1997.

b) The sound source will consist of the following.

1) A |oudspeaker/horn: one or more, each-having a sufficiently smooth frequency response within| the
ramge of frequencies to be qualified.

2) A frequency generator, tuneable to and meeting the tolerances given for the frequencies given in
Table B.1. A digital frequency synthesiser is recommended for ease of setting frequency.

3) A frequency counter aéeurate within = 0,05 Hz over the pertinent frequency range.

4) A |power amplifier) of suitable power and having an output impedance compatible with [the
loydspeaker(s).

5) A poltmeter‘capable of monitoring within + 0,05 % of the voltage across the loudspeaker at all |test
frgquencies.

B.3 Test procedure

Qualification testing consists of two sections, the first being concerned with the near-field characteristics of the
loudspeaker and the second with the test room itself. In both sections, measurements are made for each of
the discrete frequencies associated with the one-third octave band being qualified. The same test equipment
shall be used for both sections of the qualification testing.

14 © 1SO 2004 — All rights reserved
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B.3.1 Loudspeaker test

The loudspeaker shall be located on the surface of a hemi-anechoic field with the open cone facing upward, A
microphone with diaphragm horizontal is located over the centre of the loudspeaker, 10 mm to 20 mm above
the plane of the loudspeaker rim. The input voltage to the loudspeaker shall be sufficiently strong to overcome
background noise, but shall in no case be permitted to cause physical distortion of the loudspeaker
components. The sound pressure levels for the discrete frequencies of a one-third octave band are then
measured. The loudspeaker is suitable only if the sound pressure levels at adjacent frequencies do not differ
by more than 1 dB. This test determines the near-field characteristics of the loudspeaker and gives calibration

Sou

B.3l2 Room test

The
be {
volt
are

B.4
The)
loud

arith
diffe

whdg

B.5

A tg
star

nd pressure levels for the loudspeaker.

measured for the discrete frequencies of the one-third octave band.

Computation

speaker's ear-field characteristic by subtracting the loudspeaker test sound pressure
metic mean L ¢ for the room levels (L), is then calculated, and finally the standard devia
rence between (L ), and: L s is determined by:

1/2

1S —1?
el B, 5]

re

(L,s) s the corrected room test'sound pressure level (for a given test frequency);

Lys is the arithmeticmean of (L), values averaged over all ng test frequencies;

Qualification

st room-location is accepted as qualified for pure tone testing within a given one-third octave
dard“deviation s for that band does not exceed the values given in Table B.2. If a one-third ¢

© 1SO 2004 - All rights reserved

loudspeaker shall be positioned in the room at the horizontal and vertical coordinates .of the efjuipment to
ested and placed so that the open cone faces away from the nearest room surface. Using the[same input
hge to the loudspeaker as for the loudspeaker test, space- and time-averaged sound pressurge levels L

room test sound pressure levels L,; are then corrected into (L,s), to remove the effect of the

evels. The
ion s of the

ng is the number of discrete test frequencies associated with the specific one-third octave band.

band if the
ctave band

s-Hot-gqualify-some-meodifications—wil-bereguired-to-the-microphone-location—to-the-testpeosition, or to the
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Table B.1 — Test frequencies for alternative qualification of a reverberant room facility for measuring
sound power levels of noise sources containing significant discrete-frequency components
(from I1SO 3742)

Centre frequency of one-third octave bands
Hz

100 | 125 | 160 [ 200 | 250 | 315 | 400 | 500 | 630 [ 800 |1 000 (1250|1600 |2000 (2500

— | = || = | = | =861 | = | = | = | = | — [1470] — | —
— | 113 | 148 | — 226 | — |364| — | — | — | — |1130]|1480| — |2260
— 4 149 — ££0 — S0/ 4490 V04 rtz — I 14U 49U — Z _80

90 [ 115 | 150 | 180 | 230 | 285 | 370 | 450 | 570 | 720 | 900 1150 |1 500 | 1 800
91 [ 116 | 161 | 182 | 232 | 288 | 373 | 455 | 576 | 728 | 910 (1160|1510 (1 820
92 | 117 | 152 | 184 | 234 | 291 | 376 | 460 | 582 | 736 | 920 | 1170 |1 5207 1 840
93 [ 118 |Ab53| 186 | 236 | 294 | 379 | 465 | 588 | 744 | 930 |1 180.1.530 | 1 860
94 [ 119 | 154 | 188 | 238 | 297 | 382 | 470 | 594 | 752 | 940 |[1-190°| 1 540 | 1880
95 [ 120 | 155 | 190 | 240 | 300 | 385 | 475 | 600 | 760 | 950,47 200 |1 550 | 1 900
96 [ 121 | 156 | 192 | 242 | 303 | 388 | 480 | 606 | 768 | 960 (1210|1560 | 1 920
97 | 122 | 1567 | 194 | 244 | 306 | 391 | 485 | 612 | 776"+ 970 (1220|1570 | 1940
98 [ 123 | 168 | 196 | 246 | 309 | 394 | 490 | 615,784 | 980 (1230|1580 (1960
99 | 124 | 159 | 198 | 248 | 312 | 397 | 495 | 624~ 792 | 990 | 1240|1590 |1 980

100 | 125 | 160 [ 200 | 250 | 325 | 400 | 530:}. 630 [ 800 |1 000 1250|1600 |2 000

101 | 126 | 161 | 202 | 252 | 318 | 403. 505 | 636 | 808 |1010( 1260|1610 |2 020

NIN[IN[INININININININININININININININININININ|IN
OT
N
o

102 | 127 | 162 | 204 | 254 | 321 | 406°| 510 | 642 | 816 |1020( 1270|1620 (2040 |2 p40
103 | 128 | 163 | 206 | 256 | 324.{.409 | 515 | 648 | 824 |1030( 1280|1630 (2060 |2 p60
104 | 129 | 164 | 208 | 258 (7327 | 412 | 520 | 654 | 832 |1040( 1290|1640 (2080 |2 p80
105( 130 | 165 | 210 | 260 { 330 | 415 | 525 | 660 | 840 |1 050( 1300|1650 (2100 |2 p00
106 | 131 | 166 | 212(| 262 | 333 | 418 | 530 | 666 | 848 |1060(1310|1660 |2 120 |2 p20
107 | 132 | 167 [-214 | 264 | 336 | 421 | 535 | 672 | 856 |1070(1320|1670 (2140 |2 p40
108 | 133 | 168°f 126 | 266 | 339 | 424 | 540 | 678 | 864 |1080(1330|1680|2 160 |2 p60
109 | 134 <] 169 | 218 | 268 | 342 | 427 | 545 | 684 | 872 |1090(1340|1690 (2180 |2 p80
110 | 138> | 170 | 220 | 270 | 345 | 430 | 550 | 690 | 880 [1100(1350|1 700 (2200|2f00
114 36 | 171 | 222 | 272 | 348 | 433 | 555 | 696 | 888 |1110(1360|1710|2220 (220
- | 137 | 172 | — | 274 | — | 436 | — | 702 | — — (1370|1720 — 40

138 1 173 276 439 138011730 21760

Increment, Hz 1 1 1 2 2 3 3 5 6 8 10 10 10 20 20

Tolerance of

+5(+03(+0,3|+0,3|+0,5(+0,5( +1 +1 [£1,5] £+2 | £3 +3 +5 +5 +5
Increment, Hz

Number of test

frequencies, n, 22 26 27 | 22 26 | 22 27 | 23 24 [ 23 22 26 23 22 26
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Table B.2 — Maximum allowable standard deviations, s,

One-third octave band Maximum allowable
centre frequencies standard deviation, s,
Hz dB
100 to 160 3,0
200 to 315 2,0
400 to 630 1,5
800 to 2 500 1.0

© 1SO 2004 — Al rights reserved 17
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Annex C
(informative)

Total fan sound testing with attached ducts

The sound power levels determined by this part of ISO 13347 reflect the sound produced at a known fan
operating point. The length of test ducts used to determine sound power would, therefore, be identical to the

TaYaW deYa¥ | e lo

duct length
acceptable
lengths, no
frequencies

Although it
necessary t
correction.
levels of a f

a) B: fiiee inlet, ducted outlet

bUUII dctcllll;llcd that Dhultcl Ul :unycl duut :UIIUthO miay G:D\.
if they were used for the aerodynamic performance test. Care shall be taken to ensure that,\fg
duct resonances exist in close proximity to specific frequencies of interest, e.g. blade pasq

ol ok ol
UCTTITICU 1T 1oV JOUT. 1TU TIas

is recognised that the inlet and outlet sound power levels of a fan are generally ‘\not equal,
0 make some assumption about the relationship between these levels to apply duct-end refleg
The equations given below are based upon the assumption that the inlet ahd-outlet sound pq
an are equal.

N
=HIS o > 1

b) C: ducted inlet, free outlet c) D: ducted inlet, ducted outl

be
r all
age

. It is preferable for the non-measurement side of the fan to have an anechoically terminated dyct.

it is
tion
wer

1’4

-

Key
1 fan
2 optional prifice
Figure C.1 — Fan total sound testing with ancillaries attached
Installation type Equations 7y
. /10
B: Free inlet, ducted outlet LW(B,|n+cas)=Lp +(LWr —qu)+{3—|:10|g(1+10(E0 )j:‘+EO}
i/10
C:  Ducted inlet, free outlet Ly (C,out+cas)=L, + (LWr - qu) + {3 -[10 g (1 +10(E )ﬂ + Ei}
D: Ducted inlet, ducted :
outlet Ly(D.cas) =L, +(Liy —Lpq) + Ei + Eq + {3—[10 Ig(1O(E°/10) " 10(5'”0)m
18
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