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Foreword

[SO (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 ]

nternational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1.In partlcular the different approval criteria needed for the dlfferent types

of ISO documen
ISO/IEC Directives, Part 2 (see WWW.is0. org/dlrectlves)

[SO draw
patent(s).
rights in
patent(s)
this may
WWW.iso

.pbrg/patents. [SO shall not be held responsible for identifying any or allysuch patent rightq.

les of the

5 attention to the possibility that the implementation of this document may involve-the|use of (a)
ISO takes no position concerning the evidence, validity or applicability of ahy claimged patent
respect thereof. As of the date of publication of this document, ISO had not.received ndgtice of (a)
which may be required to implement this document. However, implemefiters are cautioned that
hot represent the latest information, which may be obtained from the patent database ayailable at

Any trad¢ name used in this document is information given for the convenience of users and| does not

constitut¢ an endorsement.

For an ex

related tp conformity assessment, as well as information about ISO's adherence to the Wo

blanation of the voluntary nature of standards, the meaning of ISO specific terms and e

Organization (WTO) principles in the Technical Barriers to Trade(TBT), see www.iso.org/iso/foreword.html.

This docyment was prepared by Technical Committee ISQATC 43, Acoustics, Subcommittee SC 1, Noise.

This secopd edition cancels and replaces the first edition (ISO 10302-1:2011), which has been t¢chnically

revised.
The main

— In Cl
refer

changes are as follows:

huse 3, the most terms were editorially improved with no technical changes, and their cross-
ences to the main body were also clarified.

— In Clquse 4, the allowable famrstatic pressure range, 750 Pa for a full-size plenum, was extended up to

1,50( Pa for a half-size plenuntand 3,000 Pa for a quarter-size plenum.

— In Clquse 7, for the selection of points of operation, in addition to the existing Method A (corjventional

meth

— In Clduse 11, Noté'was amended to clarify the reference to Annex D.

— In Anjhex A

descifiptions were amended.

bd), Method Bqaltérnative method) was introduced.

ex A, to be consistent to the definition of micro-fan (3.1.2), the abscissa of Figure A.1 apd related

Alistof a

I parts in the ISO 10302 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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Introduction

This document shows in detail methods for determining and reporting the airborne noise emissions of small
air-moving devices (AMDs) used primarily for cooling electronic equipment, such as that for information
technology and telecommunications.

To provide compatibility with measurements of acoustical noise emitted by such equipment, this document
uses the noise emission descriptors and sound power measurement methods of ISO 7779. The descriptor of
overall airborne noise emission of the AMD under test is the A-weighted sound power level. The one-third-
octave-band sound power level is the detailed descriptor of the noise emission. Octave-band sound power
levels may be provided in addition to the one-third-octave-band sound power levels.

© IS0 2024 - All rights reserved
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Acoustics — Measurement of airborne noise emitted and
structure-borne vibration induced by small air-moving
devices —

Part 1

Airborne noise measurement ]

1 Scop

This docy
(AMDs),
power ley

Examples
impellers

This docu
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test appa
electroniq
manufact
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and perf
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designers

Based on
plenum u
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ment specifies methods for measuring the airborne noise emitted by sthall air-movin
uch as those used for cooling electronic, electrical, and mechanical equipment where
el of the AMD is of interest.

g devices
he sound

of these AMDs include propeller fans, tube-axial fans, vane-axial fans, centrifugal fans, motorized

and their variations.

ment describes the test apparatus and methods for determining the airborne noise e
Ds as a function of the volume flow rate and the fan static pressure developed by the Al
ratus. It is intended for use by AMD manufacturersiby manufacturers who use AMDs f
equipment and similar applications, and by testing laboratories. It provides a method
urers, equipment manufacturers and testing laboratories to obtain comparable results.
hents made in accordance with this documentiare expected to be used for engineering in
rmance verification, and the methods canr’be cited in purchase specifications and
buyers and sellers. The ultimate purpese of the measurements is to provide data to

of electronic, electrical or mechanical equipment which contains one or more AMDs.

experimental data, a method is @iyen for calculating the maximum volume flow rate of
b to which this document is applicable.

2 Normative references

The follov
requirem
the latest

[SO 3741,
pressure -

ISO 3744,

ying documents arereferred to in the text in such a way that some or all of their content c
ents of this dogument. For dated references, only the edition cited applies. For undated r
edition of théreferenced document (including any amendments) applies.

Acoustics.+ Determination of sound power levels and sound energy levels of noise sources u:
— Precision methods for reverberation test rooms

mitted by
D on the
br cooling

for AMD
Results of
formation
contracts
nssist the

he scaled

bnstitutes
bferences,

fing sound

Aeoustics — Determination of sound power levels and sound energy levels of noise sources u{

fing sound

pressure — Engineering methods for an essentially free field over a reflecting plane

ISO 3745, Acoustics — Determination of sound power levels and sound energy levels of noise sources using sound
pressure — Precision methods for anechoic rooms and hemi-anechoic rooms

[SO 5801,

Fans — Performance testing using standardized airways

ISO 7779:2018, Acoustics — Measurement of airborne noise emitted by information technology and
telecommunications equipment

[SO/IEC Guide 98-3, Uncertainty of measurement — Part 3: Guide to the expression of uncertainty in
measurement (GUM:1995)
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ANSI/ASA S2.32, Methods for the experimental determination of mechanical mobility — Part 2: Measurements
using single-point translational excitation

JBMS-72-1:2010, Acoustics — Method for the measurement of airborne noise emitted and structure-borne
vibration induced by small air-moving devices — Part 1: Airborne noise measurement

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 7779 apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISOOr

— IEC E]ectropedia: available at https://www.electropedia.org/

3.1 General definitions

3.11

air-movinhg device

AMD
fan

device fol moving air which utilizes a rotating impeller driven by anCelectric motor with ele
mechanicpl command

Note 1 to gntry: An air-moving device has at least one inlet opening and at least one outlet opening. The op|
have elem¢nts for connection to ductwork or to other parts of the airflow path.

Note 2 to ¢ntry: Tests can be run with a particular frame, motersand rotor, but with different accessories
guards). For the purposes of this document, each such configuration is referred to as an air-moving device.

Note 3 to entry: Within some industries, including inforthation technology, the unmodified term “fan” m
flow air-mpving device”, and the unmodified term “blower” means “centrifugal air-moving device”. In this
the term “fan” is used to mean “air-moving device” and does not necessarily imply axial flow. Modifiers (su
centrifugal or mixed flow) are added as necessary to distinguish between types.

3.1.2

micro-fan

air-moving device (3.1.1) which has‘a maximum volume flow rate less than or equal to 0,015 m3/s

Note 1 to gntry: Micro-fans are asubset of fans under test according to this document.

Note 2 to entry: ISO 5801 lintits the range of applicability to Reynolds numbers of 12 000 or higher. Thi
number corresponds to the Jower limit of volume flow rate of approximately 0,01 m3/s. Since lower volume
interest fol many coolingapplications, the methodology of JBMS-72-1:2010, Annex A1) is used to measure th
of a micro{fan.

3.2 Acoaustical definitions

3.21

tronic or

enings can

(e.g. finger

bans “axial
document,
Ch as axial,

5 Reynolds
fans are of
E p-q curve

sound power level

Ly

ten times the logarithm to the base 10 of the ratio of the sound power, P, to a reference value, P, expressed
in decibels

P
L, =10lg—
w gP

0

iy

The English version of JBMS-72-1:2010, Annex A is freely available from https://hyojunka.jbmia.or.jp/hyojun2/
upload-v3/archive/]JBMS-72-1-1.pdf.

© IS0 2024 - All rights reserved
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where the reference value, P, is 1 pW

Note 1 to entry: If a specific frequency weighting as specified in IEC 61672-1[8] and/or specific frequency bands are
applied, this should be indicated by appropriate subscripts; e.g. L, denotes the A-weighted sound power level.

3.2.2
frequency range of interest
range extending from the 100 Hz one-third-octave band to the 10 kHz one-third-octave band

Note 1 to entry: The centre frequencies of these one-third-octave bands are defined in ISO 26611,

Note 2 to entry: For small, low-noise fans to be measured (i.e., micro-fans), depending on the size of applicable plenum,
the radius of the test hemisphere may be reduced to less than 1 m, but not less than 0,5 m (see 8.2.1). However, a radius

1, Ll 1L 1. . ya) £ Joalacds . £ . el ol - |
less than Imrcoutd-itsetf MPOSTCIIMITS O tITe Irequecy Tage over WITICIT testsare perrornrect. ror actalrs reference

is made to|ISO 7779:2018, B.1.

3.2.3
insertior] loss of test plenum
AL
sound power level (3.2.1) difference due to the presence of test plenum, defined as follows:

ALy ¥ Ly out —Lw in
where

Ly ok is the sound power level, in decibels, of a sound source:determined when installed opitside the
test plenum;

Ly in is the sound power level, in decibels, of a sound source determined when installed nside the
test plenum.

Note 1 to gntry: The insertion loss of the test plenum is expressed in decibels.

3.3 Aerodynamic definitions

3.31
test pleniim
structure| on to which the air-mowing device under test is mounted for acoustical noise|emission
measurerpients

Note 1 to pntry: The plenum provides a flow resistance to the air-moving device, but permits sound frdm the air-
moving defice to radiate freely into the test room with only minimal attenuation. Thus, the sound power rfadiated by
the air-moying device canbe determined from acoustical measurements made outside the test plenum.

3.3.2
AMD aerpdynamicperformance curve
p-q curve
presentatiion’ef fan static pressure as a function of volume flow rate under standard air conditions (B.3.6) and
constant pperating voltage and frequency

Note 1 to entry: For the purpose of this document, a qualifier, “aerodynamic”, before “performance curve” is inserted
to distinguish from acoustical noise emission characteristics against volume flow rate.

Note 2 to entry: The presentation is derived in accordance with ISO 5801 or Annex A, which complement each other.
The method for small air-moving devices of volume flow rate up to 0,015 m3/s is specified in Annex A.

Note 3 to entry: For convenience, in this document, the term “p-q curve” is used.

© IS0 2024 - All rights reserved
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3.3.3
point of operation
point on the AMD aerodynamic performance curve (3.3.2) corresponding to a particular volume flow rate

Note 1 to entry: The point of operation is controlled during a test by adjusting the “slider” on the test plenum exit port
assembly.

3.34

overall static efficiency

no,s

<for air-moving device of interest>volume flow rate multiplied by the fan static pressure and divided by the
input electrical power

Note 1 to gntry: The overall static efficiency, n, ;, expressed as a percentage, is given by

Pst 4
Mos = IsEAV 100
input
where
Dsf is the fan static pressure, in pascals;
ay is the volume flow rate, in cubic metres per second;

Phpud  is the motor input power, in watts (true power, not in¢luding reactive component), shpplied at
the terminals of the electric drive motor.

Note 2 to gntry: The air-moving device is defined to include the motor;impeller and frame; therefore, the ovrall static
efficiency |ncludes both the electromechanical efficiency of the myotor and the aerodynamic efficiency of thhe impeller
and frame

3.3.5
standard air density
density uhder standard air conditions (3.3.6)

Note 1 to gntry: The value is 1,20 kg/m3.

3.3.6
standard air conditions
<for aeroglynamic performance measurement> specified meteorological conditions

Note 1 to gntry: For the purposesiof this document, the conditions are: 20 °C temperature; 50 % relative hurpidity; and
1,013 x 10f Pa ambient pressure.
4 Limijtationsof measurement

This method is\useful up to the maximum volume flow rate, Qymax aS @ function of nominal air volume, V, of
the plenum‘used and up to a fan static pressure of 750 Pa.

Based on experimental data and modelled results, the allowable fan static pressure range is extended up to
at least 750 Pa for a full-size plenum, 1 500 Pa for a half-size plenum and 3 000 Pa for a quarter-size plenum.

NOTE1 For static pressures above 750 Pa, the integrity of the plenum and the measurement can be impacted by
the thickness of the polyester film, the size of the plenum, and the construction of the mounting plate and the outlet
port. A thinner polyester film and a larger plenum size will result in increased strain on the polyester film. If a fan is
operating at a static pressure above 750 Pa, closely monitor for leaks, particularly around the mounting panel and
outlet port. See References [14] and [15] for details.

vy
qV,max -

7 ()

© IS0 2024 - All rights reserved
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qv max is the maximum volume flow rate of the scaled plenum, in cubic metres per second;

v 0
Vo
V

NOTE 2

1,296 m3 =

is the maximum volume flow rate of the full-size plenum, in cubic metres per second, gy

=1m3/s;

is the nominal air volume of the full-size plenum defined in Clause 6, in cubic metres, V;, =1,3 m3;

is the nominal air volume of the scaled plenum, in cubic metres.

The value of the interior air volume of a full-size plenum of 1,3 m3 is rounded
1,2 m (width) x 1,2 m (depth) x 0,9 m (height).

up from

NOTE 3
dimension|
the leg hei

For the pu

that the npaximum volume flow rate of the fan is within the limit of Formula (1).

The meth
levels in 3
on ISO 37
or 1SO 37
radiate: a

The methpd specified in this document permits the determination‘of acoustical noise emission ley

individua
results m
CAUTION

sound pd
with this

NOTE 4

5 Design and performance requirements for test plenum

5.1 General

The desig
static pre

NOTE 1

The refern

addressed in<these subclauses and elsewhere in this document are permitted variations from th

primarilyj]

It is noted that the “nominal air volume” means approximate air volume calculated from
s of the plenum. For instance, in case of 1/4 sized plenum, the nominal air volume of the plenum
bht, becomes V=hb-1-h=0,3mx 0,3 m x 0,225 m = 0,020 25 m3, where b is width, [ is depth;-and

rposes of this document, it is recommended that the smallest plenum possiblebe applied

pd defined in this document, by reference to ISO 7779, provided for determination of sou
qualified environment, shall use either a comparison method in a-reverberation test ro
11, or a direct method in essentially free-field conditions over a reflecting plane based on
45. The method specified in this document can be applied tocair-moving devices (AM

unit under test. If these levels are determined for several units of the same production
hy be used to determine a statistical value for the production series.

— Vibration, flow disturbances, insertion loss and other phenomena can alter
wer in the actual application; therefore,the results of measurements made in ac

n specified is intended to meet the limits stated for maximum volume flow rate and max
ssure. The desigi‘provides an acoustically transparent, adjustable flow resistance to the

See 5.5 for requirements for confirming acoustical transparency in accordance with this docum

ence design of the plenum is specified in 5.2 to 5.6 and shown in Figure 1 to Figui

This document does not describe measukrement of the structure-borne noise generated by AMDS.

the outer
excluding
h is height.

provided

nd power
om based
1SO 3744
Ds) which

broad-band noise; b) narrow-band noise; or c) noise that cofitains discrete frequency coponents.

rels for an
eries, the

radiated
crordance

document can differ from the results obtained when AMDs are installed in equipment.

imum fan
AMD.

bnt.

e 8. Also

is design,

the option of reducing the linear dimensions of the frame and some dimensions of ot

her parts,

while ma

TItAITITE BEOMELTIC Proportions, I the Tange from futt to quarter scate. SUcit a reductio

reduces

the maximum permitted volume flow rate of AMDs to be tested in direct proportion to the reduction in
volume of the plenum [see Formula (1)], i.e. by the linear scale raised to the third power.

NOTE 2

These variations can better accommodate the use of smaller or quieter fans as well as test chambers with
doors too narrow for the reference design plenum.

Permitted variations have been shown to yield standard deviations of reproducibility within the range
of Table 1. The degree to which other deviations from the reference design affect the uncertainty of the
determination of sound power levels of AMDs is not known.
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5.2 Test plenum: main assembly

The test plenum shall consist of an airtight chamber constructed with a frame covered with an airtight
acoustically transparent polyester film, a mounting panel, and an adjustable exit port assembly as shown in
Figure 1. The plenum shall conform to the requirements specified in 5.2.1 to 5.2.6.

5.2.1 Plenum size: Figure 1 shows the dimensions of the full-size plenum.

5.2.2 Covering: Isotropic polyester film of nominal thickness 25 pm to 50 pm. Batten strips may be used
to protect the covering (see Figure 1 and Figure 2).

5-2-3 F ame- Sultablc 1uatcx ;Cl} \AY lth llUlll;llCl} D;LC Uf 59 I 50 I that l.ll UV;dCD Dtl uutux Clll ;ll egrity for
the plenum. Corner gussets are recommended for wood framing and may be needed for other matgrials (see
Figure 3)|Frame linear dimensions including the thickness of the framing members shall be ifi'scalg with the
plenum size.

5.2.4 Frame material: Experience has shown that either a hardwood, such @s-birch, or aluminium
tubing prpvides sufficient strength, stiffness and durability and complies with the)acoustical perfformance
requiremgnts outlined in 5.5.

plenum frjom the floor, for any size of plenum. The intent is to break the’vibration-transmission patl between
the plenum and the floor. Whichever method is chosen, the 0,1 m ovérall leg height should be maintained for
the full-size plenum (see Figure 1 and Figure 3). The 0,1 m leg height shall be in scale with the plefum size.

5.2.5 Vibration isolation: The test plenum feet or support should provide vibration isolattifn of the

5.2.6 Taps for fan static pressure: The pressure ring shalkbe mounted immediately behind the mounting
panel. The ring should be sized to match the perimeter ofithe mounting panel (see Figure 4). The perimeter
dimensiofs of the pressure ring shall be in scale with the plenum size. The tubing diameter and taps do not
scale but femain constant.

5.3 Mopunting panel assembly

The mounting panel assembly shall comprise some kind of adapter plate sealed and attached to a feinforced
rubber sheet which, in turn, is sealed and attached to the test plenum frame through the use of aluminium
retaining|strips (see Figure 1, Figure:4d,;’and Figure 5). The adapter plate is used to mount the fan sgcurely to
the rubbdr panel. It may take the form of that shown in Figure 5, which is well suited to axial-flow fans, or
some oth¢r form more suitableto the particular air-moving device under test. The adapter plate ghould not
cause anyf disturbance to the-air flow and should not cause any additional sound radiation other|than that
from the gir-moving device-itself.

The mounting panel.asSembly (comprising adapter plate and flexible panel) may be replaced bl a single
damped plate witli'comparable cut-outs (but no adapter plate) of specified material without significantly
affecting the airborne sound measurements.

. . : : - twith the plate
freely suspended by two corners. The moblllty level measurement shall be made in accordance with ANSI/
ASA S2.32.

The tolerance on mobility levels is +8 dB from 25 Hz to 100 Hz, +4 dB from 100 Hz to 200 Hz and *2 dB
from 200 Hz to 5 000 Hz. These tolerance limits ensure that the plate has sufficient damping to prevent
excitation of the frame. Such replacement panels are sometimes used in connection with fan vibration
measurements (which are addressed in 1SO 10302-2[6]). Using the same mounting panel for sound and
vibration measurements may improve the efficiency of combined tests. If the reference design mounting
panel is replaced, on the basis of impedance testing of the plate material, this shall be stated in the test
report.

© IS0 2024 - All rights reserved
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The opening of the adapter plate shall conform to the recommendations of the AMD manufacturer. The
openings in the clamp frame and rubber panel shall be larger than the opening in the adapter plate to
minimize disturbance of the airflow. The length, width, and thickness of the aluminium retainer strip as
well as the length and width of the reinforced rubber mounting panel shall be in scale with the plenum size.
The other dimensions, including the panel thickness, do not scale.

5.4 Adjustable exit port assembly

The adjustable exit port assembly shall comprise a fixed aperture plate and a slider (movable sliding plate) to
provide a continuously variable exit port of area from 0,0 m? to 0,2 m? for the full-size plenum (see Figure 6
to Figure 8). The exit port maximum area shall be in scale with the square of the linear scale of the plenum.

NOTE The point of operation of the AMD 15 controlled during a test by adjusting the position of the_ sijder on the
exit port agsembly.

5.5 Insertion loss of test plenum

For the pyrpose of this document, adequacy of the test plenum is evaluated by meanps:of insertion Joss of the
test plenuym (see 3.2.3).

Within the frequency range of interest (see 3.2.2), the one-third-octave-band insertion loss of the test
plenum shall be not greater than (03) dB and is recommended to be not'greater than (0 * 1,5)(dB, when

determingd in accordance with the procedure specified in steps a) to €).

a) The spund power levels of a sound source (e.g. a loudspeakerjshall be determined twice: onc¢ with the
sourde inside the test plenum and once with the source, outside the plenum, but at the samg location
in the test room. If insertion loss measurements are made in a free field over a reflecting plane, the
hemigpherical microphone array should be centred oncthe sound power source.

b) Measprement uncertainties can arise if the lofidspeaker sound power source is moved relative
to reflective surfaces (floor and mounting panel) between the two sound power deterrphinations.
Accoridingly, install the sound power source(on the floor. Remove the mounting panel and fotate the
plenum by 90° so that the face normally coévered by the mounting panel is parallel to the flo¢r and the
exit gort is on the top surface. The plenum can then be lowered or raised vertically to cover pr expose
the spund power source without causing movement of the source.

¢) The spurce shall be mounted to-ensure that solid body radiation from the sound power sourcg which is
transmitted into the test pledunt frame or covering is minimized.

The exit dort slider shall be ¢losed during the insertion loss test.

5.6 Instrumentationfor static pressure measurement

The fan sfatic pressyure developed inside the test plenum by the AMD shall be measured using & pressure
ring (shoyn in _Figure 4). This pressure ring has four taps spaced 90° apart as shown, facing toyards the
centre of theddischarge of the AMD (in the plane of the ring). The pressure ring should be mounted on the
frame thdt‘supports the mounting panel. A pressure line can be brought out of the box by drilling a small,
smooth, burr-free hole through the frame. The fan static pressure should be read on a calibrated pressure
meter.

The manometer or other pressure measuring device used shall have a resolution of 1 % or finer (e.g. 0,5 %)
of maximum fan static pressure.

© IS0 2024 - All rights reserved
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6 Installation

6.1 Installation of test plenum in test room

The test plenum shall be installed on the floor of a test room, which has been qualified for sound power level
determinations in accordance with ISO 7779:2018, Clause 6 or Clause 7, respectively.

6.2 Dir

ection of airflow

The AMD should preferably be tested when discharging into the test plenum. Exceptions to this airflow
direction can be made to avoid undesirable flow conditions. For example, centrifugal fans or motorized

impellers

6.3 Mounting of air-moving device

The AMD

rubber shieet with adapter plate and clamp frame or the single damped panel). Additiondl vibratio

supports,
to maintg
be requir
panel ass
required
support s
air-movin

The AMD

In some
cause the

taken to minimize noise due to fluttering or vibratiomz For example, the mounting panel assembly

AMD can
assembly
as specifi

7 Opel
7.1 Inp

711 A
The AMD
a) thers

b) the m

without scrolls can be tested with the p]pm]m on the inlet

shall be mounted on and sealed to the mounting panel assembly specified in 5.3 (

which shall not interfere with the propagation of airborne sound, shallbe-provided as

pither the
h-isolated
hecessary

in the mounting plane parallel with the face of the test plenum; in particular, such supports can

ed when testing centrifugal fans, especially at low static pressures) In all cases, the
bmbly shall remain plane with the face of the plenum. For large’AMDs, auxiliary suppq
fo prevent the weight of the device from bending or twisting the mounting panel. Such|
hall not interfere with the propagation of airborne sound and shall be vibration-isolatec
g device.

should be tested for each of its configurations (see Note 2 to 3.1.1).

ases, AMDs operating under conditions which.kéép the plenum exit port completely
polyester film panels to flutter or vibrate, creating unwanted noise. In such cases, steps

be detached from the rest of the plenum and the latter moved out of the way. The moun

should be maintained planar and suspended above the floor of the test room at the sam|
bd in 6.1.

ration of air-moving device

ut power

Jternating current(AC) air-moving devices
shall be operated at each rated power line frequency, and within 1,0 % of either:
ted voltage (if any is stated); or

eanwoltage of a stated voltage range (e.g. 220 V for a stated range of 210 V to 230 V).

mounting
rt can be
auxiliary
from the

open can
should be
¥ with the
[ing panel
e location

For power having more than two phases, phase-to-phase voltage variations shall not exceed 1 % of the rated

voltage.

NOTE

712 D
The AMD

Though the test procedure of Clause 7 is similar to those of ISO 7779, the tolerance of voltage given here is
much tighter than that in ISO 7779 (i.e., 5 % of the rated voltage).

irect current (DC) air-moving devices

shall be operated within 1 % of the rated nominal voltage.

Additional tests may be run at other voltages (e.g. rated maximum, rated minimum).
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7.2 Points of operation (AC and DC air-moving devices)

7.2.1 Required points of operation
For the selection of points of operation, there are the following 2 methods.

Method A of 7.2.2 is, so called conventional method, which defines points of operation as a function of the
maximum flow rate of the AMD of interest.

Method B of 7.2.3 is alternative method, which defines points of operation as a point at the intersection of
the p-q curve of the AMD and the system impedance curve.

In conformify tothisdocument the requirements of atleast either 72 2 :md,/m‘ 723 aretobe fn]ly satisfied.

7.2.2 Method A (conventional method)

7.2.2.1 |Required points of operation

The AMD|shall be tested at three points of operation for each of the required lin€e frequencies angl voltages
given in 7]1. These points of operation correspond to

a) the agljustable exit port (slider) completely open,

b) 80 %]|of maximum volume flow rate on the p-q curve, and

c¢) 20 %|of maximum volume flow rate on the p-q curve.

The actudl static pressure reading at each point of operation shall be recorded.

NOTE1 |[In this document, p-q curve measurement is a prerequisite for acoustical noise measuremgnt. So the
“maximunj volume flow rate” means the point on the p-q curve (see 3.3.2), which corresponds to the conditipn of static
pressure gqual to 0. For instance, when the maximum vollime flow rate of a fan under test is read as 0,01fm3/s from
the p-q cuttve, 80 % of maximum volume flow rate means0,01 m3/s x 0,8 = 0,008 m3/s.

NOTE 2 |Within the framework of this documet;-a clear distinction is made between “slider completelylopen” and
“maximun} flow rate”. In the previous edition-and other conventional standards this was not the case. Cpndition a)
above, “slifler completely open”, was referred-to as the “maximum flow rate” or “free delivery” condition However,
air-flow rgsistance by the plenum influengesthe actual point of operation. For example, the three smooth|lines near
the abscisga in Figure 9 indicate the system impedance curves of the quarter-scale, half-scale and full-scgle plenum
respective]y, with slider completely open.

7.2.2.2 |Additional points‘of operation

Additiondl tests may be run at other points of operation, including the point of maximum ovefall static
efficiency} to establishi‘the sound power level versus volume flow rate curve. Some AMDs (e.g. sipall tube-
axial fans) can be dnstable when operated near the maximum overall static efficiency point. Tests ghould not
be condugted aturstable points of operation.

7.2.3 Method B (alternative method)

7.2.3.1 Required points of operation

The AMD shall be tested at point of operation at the intersection of the p-q curve of the AMD and the system
impedance curve?) of the candidate system (i.e. a functional unit which is expected to install the AMD), for
each of the required line frequencies and voltages given in 7.1. These test points correspond to the actual
points of operation of the candidate system.

2) System impedance curve can be referred to system resistance curve.
© IS0 2024 - All rights reserved
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7.2.3.2 Additional points of operation

Optionally, the points of operations specified in 7.2.2.1 can be added.

7.2.4 Procedure
Points of operation shall be established as in steps a) to c).

a) The fan static pressure at the designated percentage volume flow rates shall be read from the AMD
aerodynamic performance curve (p-q curve) determined (prior to acoustical noise measurement) in
accordance with ISO 5801 or Annex A, as applicable, with the same direction of airflow.

b) If the ambient atmospheric density during the noise test differs by more than 1 % from that recorded
in ac¢ordance with ISO 5801 or Annex A, as applicable, the fan static pressure shall be_deirected as

follows:
273+t1 \Pamb,2
ps,Z T ps,l (5)
273+ty )Pamba
where
is the fan static pressure to be set on the test plenum during acoustical noise measufement, in
Ps,2 Is:
pascals;
t is the air-flow temperature during acoustical noise measurement, in degrees Celsius;

Pambp  is the atmospheric pressure during acoustical noise¢ measurement, in kilopascals;
Psi is the fan static pressure during volume flow-rdte measurement, in pascals;

t is the air-flow temperature during volume flow rate measurement, in degree Celsiug;
Pambji  is the atmospheric pressure duringyolume flow rate measurement, in kilopascals.

¢) The glider shall be adjusted to obtain;areading of the fan static pressure, pg,, within 1| % of the

maximum fan static pressure, determined with a pressure-measuring instrument satisfying the
requirements of 5.6.

The fan ahd the fan static pressure shall be allowed to stabilize at each point of operation.

If measufements are madecat-the maximum overall static efficiency point, care should be taken when
adjustingfthe plenum for thispoint of operation. Some AMDs have three or more values of volume| flow rate
corresponding to the sameé fan static pressure in the region of maximum overall static efficiencyl Only the
point with the highest&olume flow rate is the maximum overall static efficiency point. To obtain |this point
of operatipon, startfrom free delivery and increase the static pressure until the point of operation i reached.

If an AMD is unstable (e.g. unsteady speed or pressure) at one of the recommended points of pperation,
decrease the fan static pressure until stability is achieved and use the new point of operation thug reached.
The instabi H PDe-fFeportee—anea—+tnie erhrativepoeintofoepe tor-sh Be-6ae Heed

NOTE The AMD aerodynamic performance curve obtained according to ISO 5801 or Annex A can differ from
the performance on the test plenum. This difference is assumed to be equivalent to that typical of normal AMD
applications, and no corrections for test plenum differences are necessary.

8 Measurement procedures

8.1 General

Sound power levels shall be determined in accordance with ISO 7779. ISO 7779:2018, Clause 6 permits
the use of a comparison method in a reverberation test room, based on ISO 3741. ISO 7779:2018, Clause 7

© IS0 2024 - All rights reserved
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permits sound power determination in an essentially free field over a reflecting plane based on ISO 3744 and
[SO 3745. If a method specified in ISO 7779:2018, Clause 7 is used, one of the sets of microphone positions
described in 8.2 is required.

NOTE When using the method of ISO 7779:2018, Clause 7, sound power levels can be influenced by air density.

This document follows ISO 7779:2018 for the corrections. For some cases requiring consideration of the influence of
air density, Annex B gives supplementary information.

8.2 Microphone positions for measurements in an essentially free field over a reflecting
plane

8.2.1 General

For the pfirposes of this document, the measurement surfaces for determining sound power‘level shall be
hemispherical, selected from those specified in ISO 3744 and ISO 3745. The radius shall notbe smiller than
0,5 m (se¢ Note 2 to 3.2.2).

NOTE1 [In ISO 7779, measurement surfaces in forms other than hemispherical are specified for an pssentially
free field dver a reflecting plane. However, for the purpose of sound power level determination using the t¢st plenum
mounted ip such an acoustical environment, this document permits only hemispherical measurement surfgces.

One of the sets of microphone positions in either 8.2.2 or 8.2.3 should be-wsed, but the radius shall not be
smaller t}an 0,5 m (see Note 2 to 3.2.2). In any case, the origin of the co-Ordinates is located at tHe vertical

projection of the centre of the mounting opening on the reflectinglane. If a test plenum geoinetrically
smaller than that in Figure 1 is used, a radius of between 2 m and.the geometrically scaled radiys shall be

used.

NOTE 2 |[These sets of microphone positions reduce interference effects caused by reflections from thel plane and
can avoid intake or exhaust air streams.

8.2.2 Fjxed points on a hemisphere

The locatjons of 10 positions associated with equal areas on the surface of the hemisphere are pumbered
from 1 to[10 in Figure 10. The coordinates (x,J4z) are given in Table 2 and Figure 10.

NOTE For convenience, Table 2 and Figure 10 show co-ordinates of fixed positions on the hemispherical
measuremfent surface.

8.2.3 Cpaxial circular paths in five or more parallel planes

Instead of fixed positions, circular paths consisting of coaxial circular paths according to ISO 3744 shall be
used. See|Figure 11, so thatthe annular areas of the hemisphere associated with each are equal.

8.3 Prgparationsfor measurements

Steps a) t]> g) shall be taken in preparation for noise emission measurements on each AMD.

a) Recofdthe name, model number, serial number, dimensions, nameplate data and complete d¢scription
of the AMD under test.

b) Obtain the AMD aerodynamic performance curve in accordance with ISO 5801 or Annex A, as applicable.
¢) Check the calibration of the microphone(s) in conformity with ISO 7779.

d) Measure the background noise levels in the test room in conformity with ISO 7779.

e) Measure the ambient temperature, relative humidity, and ambient pressure.

f) If a method requiring the use of a reference sound source (RSS) is to be used, measure the sound
pressure levels produced by the RSS.

© IS0 2024 - All rights reserved
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g) Zero the manometer or other pressure-measuring device used for measuring the fan static pressure in
the test plenum.

8.4 Operational test of air-moving device

Steps a) to h) shall be taken in carrying out the noise emission measurements on each AMD configuration.

a) Allow the AMD under test to warm up for a sufficient period of time before proceeding with the
acoustical test to allow the temperature to stabilize. If this time is unknown, the equipment shall be
operated for at least 30 min before the acoustical test.

b) Mount the AMD on the test plenum in accordance with 6.3.

c¢) Adjus
d) Adjus
e) Deter

A-we

t the voltage (and frequency when AC powered) in accordance with 7.1.
t the slider to obtain the desired point of operation in accordance with 7.2.

mine the sound power level in conformity with ISO 7779:2018, Clause 6 or Glatise 7, as g
ghted sound power levels and one-third-octave-band sound power levels.are require

pplicable.
l; octave-

band|sound power levels are optional.
f) Recofd the data in conformity with Clause 10.
g) Repegtsteps d) to f) for each point of operation.
h) Repejt steps c) to g) for each voltage as required.
In some tests of small centrifugal fans on a full-scale plenum, discrete tones not normally presgnt in the
spectrum| of the fan appeared; these apparently coincided.'with plenum resonance frequenties. This
phenomefon has not been widely noted, but if unexpected.ténes appear during testing, the possjble cause
should be|explored.
9 Meapurement uncertainty
The uncdrtainty of results obtained from (measurements in accordance with this documenf shall be
evaluated, preferably in accordance with ISQ/IEC Guide 98-3. If reported, the expanded uncertainty together
with the ¢forresponding coverage probability as defined in ISO/IEC Guide 98-3 shall be given. Gujidance on
the deterfnination of the expanded uficertainty is given in Annex E.
If, in a lahoratory performing measurements in accordance with this document, current knowledge is still
insufficiept to fully apply ISO/IEC Guide 98-3, the values given in Table 1 are recommended for pfovisional
use in tesf reports.
Table 1 + Estimatedvalues of the standard deviation of reproducibility of sound power levels of air-
moving devices determined in accordance with ISO 10302-1
One-third-octave-band centre fre- | Standard deviation of reproduci-
Octave-band'centre frequency o
quency bility, op,
HZ HZ dB
125 100 to 160 4,0
250 200 to 315 2,5
500to 4 000 400 to 6 300 1,5
8000 8000 2,5
10 000 3,0
A-weighted 1,5
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NOTE1 For the plenum between full and half size, these estimates are based on interlaboratory comparisons
(Reference [12]) on tube-axial and forward-curved centrifugal fans in the range of volume flow rate from 0,016 m3/s
to 0,456 m3/s, conducted in 14 laboratories (including both reverberation and hemi-anechoic chambers) following
the guidelines provided by ISO 5725:19863)I3]. For a smaller plenum, down to one-quarter size, the measurement
uncertainty is assumed to be similar for the purposes of this document.

NOTE 2  The standard deviation of reproducibility data given in Table 1 is assumed to reflect the cumulative effects
of all sources of uncertainty in measurements in accordance with this document, excluding variations in the sound
power level from specimen to specimen. It does not, however, cover any systematic bias, which might occur between
sound power levels determined with different measurement methods.

NOTE 3 The standard deviation of repeatability for the same specimen and the same laboratory measurement
conditions can be considered to be considerably smaller than the corresponding standard uncertainties on which the
values in Teblet-arebased-

10 Information to be recorded

The folloyving information shall be recorded, when applicable, for all measurements made in a¢cordance

with the fequirements of this document.

Ateach pJ)int of operation, record the following data and other information reguired by ISO 7779:

a) actudl input voltage, in volts;

b) fan static pressure, in pascals, with data resolutions of at least,=1 % of measured value, pr 2,5 Pa,
whiclever is the larger;

c) slider location or exit port open area (optional);

d) rotatjonal frequency, rounded to the nearest 5 min1;

e) input{electrical power, in watts, if required;

f) line ffequency, in hertz, when AC powered;

g) A-welghted sound power level determined in conformity with ISO 7779:2018, Clause 6 or Clause 7, as
appli¢able, and rounded to the nearest'0;1 dB (reference: 1 pW);

h) one-third-octave-band sound power levels (reference: 1 pW) determined in conformity with
[SO 7f79:2018, Clause 6 or Cladsg‘7, as applicable, and rounded to the nearest 0,1 dB;

i) octavle-band sound powerlevels (reference: 1 pW) determined in conformity with ISO 7[779:2018,
Clausk 6 or Clause 7, as.dpplicable, and rounded to the nearest 0,1 dB (optional).

11 Information tocbe reported

Data shoyld be preséented using forms similar to those given in Annex C. The report shall contain af least the

following|inferptiation:

a) a Staterten hg he AMP has-been estedin onform A a Hs—document-and hat-soy dpower
levels have been determined in conformity with ISO 7779 (the method used for determinations of sound
power levels shall be stated);

b) manufacturer, product name (if any), manufacturer’s part number, serial number (if any), dimensions
(length, width, depth, hub diameter, impeller diameter), all other nameplate data, and a complete
description of the AMD under test;

c¢) the AMD aerodynamic performance curve, or the reference points of operation used;

3) IS0 5725:1986 was withdrawn and replaced by ISO 5725-1 to [SO 5725-6.
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A-weighted sound power level, L, (reference: 1 pW), in decibels, rounded to the nearest 1 dB for each
point of operation, corresponding to each voltage “- if there is possibility of post data processing for
calculation of statistical upper limit, A-weighted sound power level data of each sample shall have a
resolution of 0,1 dB or finer);

NOTE For the purpose of declaring statistical values of sound power levels of AMDs, the A-weighted sound
power level can be stated either in decibels rounded to the nearest 1 dB, or in bels rounded to the nearest 0,1 B. If
statistical values are used, this should be made explicit in the report. Annex D gives sample specification formats,
only for a single AMD.

the sound power levels, L, rounded to the nearest 1 dB (reference: 1 pW) in one-third-octave bands
and, optionally, in octave bands, for each point of operation;

detaifed description of operating conditions of the AMD under test as recorded In accordance with
Clause 9 (voltage, frequency, fan static pressure, corresponding volume flow rate, input‘ppwer, and
rotatjonal frequency);

tempgrature in degrees Celsius, relative humidity as a percentage, ambient pressure-in kilopalscals, and
any ofher information that can be pertinent to the particular AMD under test;

the agsociated expanded measurement uncertainties of A-weighted sound\power levels d¢termined
according to the procedure used shall be reported (see Clause 9), with results rounded to tHe nearest
0,1 dB - in addition, information can be given on the basis of Annex E,

Dimensionp in metres

polyester film (covers all areas, including bottom, except mounting panel and exit port)
adjustable exit port assembly

slider opening

slider

piezometer pressure ring behind panel
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mounting panel assembly
fan

retainer

vibration isolation

gusset
Figure 1 — Test plenum (full size)
1 2
4
. N\
pa—
frame)

adhegjive (holds polyester film)
external batten, screwed on (holds polyester film against adhesiye)
polyester film

Figure 2 — Test plenum & Film attachment detail
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Dimensions in millimetres
002

1002

[/
A5\

/

1  braces, all corners, screwed and glued
2 vibration isolator (on each leg)

Key

a  Typical dimension.

Figure 3 — Test plenum — Gusset and vibration isolation
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Dimensions in millimetres

|t

L x @15

i
r
s
<
o
ot

6

[5
\\

'

Key
1 presgure line (as required)
a  Tap lpcations.

a) Detail

Key
1 rear side of mounting panel assembly

b) Location

Figure 4 — Test plenum — Pressure ring
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Dimensions in millimetres

3 4 5
1
_:§_
1 2 1 6
= \ % 3 \5—3}'} 3 \\. 3 =

6,42 \ 12,

Key
clamp frame (3,2 mm thick aluminium)

cut-oyt

retainfer aluminium strip with screw eyery 150 mm nom.
reinfgrced rubber panel, 5 kg/m? riom. loaded rubber
test plenum frame (ref.)

adaptpr plate (3,2 mm thick-aluminium)

sealanpt
fan
screwss or studs

2O 0NN O Ul W N

Typichl minimuin.
Airflop.

=

Figure 5 — Mounting panel assembly
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1200

Dimensions in millimetres

apertfire plate (see Figure 7)

slider
retain
space
frame

(see Figure 8)

er (steel, 50 mm x 1,3 mm)

I and bearing (plastics, 30 mm x 1,6 mm)
(ref)

Figure 6 — Adjustable exit port assembly

S
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Dimensions in millimetres

25 1152 <,,<?’b 1

100
4
45

75

350
200
o~
~ ——
\/_\\___/\/_\/_
320

15 100 950 13

15

1200

Key
1 cut-oyt
a2 Typical value.

Figure 7 — Adjustable exit port assembly — Aperture plate (stainless steel)

Dimensions in millimetres

LN
oN
m~
1250
= o
N N
S
S
P
<
100

Figure 8 — Adjustable exit port assembly — Slider (stainless steel)
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Key

1 example of p-q curve with maximum volume flgw rate = 0,01 m3/s; maximum static pressure = 10 Pa

2  point

of the|plenum

3

4

5 syste
6  syste
7  point

8  point

9 point
Figure 9

adjustable region of volume flow rateby slider

systeEE impedance curve of quarter-size plenum

ISO 10302-1:2024(en)

pf,s (Pa)“

10

_ 3\

2 <
I 4
= «:
I —— I >
0,005 0,01 gy (m?/s)
T T T
9 8 7

pf operation for quarter-size plenum, which is the cross-point of the p-g curve and the system imped

impedance curve of-half-size plenum

impedance curveof.full-size plenum

pof operation a)(i.e., maximum volume flow rate)

pof operatiorib)*(i.e., 80 % of maximum volume flow rate)
pof operation c) (i.e.,, 20 % of maximum volume flow rate)

ance curve

-Schematic correlation between p-q curve versus system impedance curves (not

to scale)
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Table 2 — Co-ordinates of hemispherical measurement surface for sources emitting discrete tones
(10 measurement heights)

Measurement position No. x/r y/r z/r
1 -0,16 0,96 0,22
2 -0,78 0,60 0,20
3 -0,78 -0,55 0,31
4 -0,16 -0,90 0,41
5 0,83 -0,32 0,45
6 0,83 0,40 0,38
7 026 0.65 0,71
8 -0,74 0,07 0,67
9 0,26 -0,50 0,83

10 -0,10 0,10 0,99

Key

1,2,3,4,5,6/7,8,9,10 microphone positionhs

A measurement surface

B plenum bex

C air-maving device mounting location
r raditis’of hemisphere

Figure 10 — Hemispherical surface — 10 measurement points
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~
0,9r
0,2r10,2r{0,2r10,2r

0,7r

0,5r

0,Br

0,1r \
N
N&

Key

A measyrement surface

B  refergnce box

r  radiu§ of hemisphere

z  axis of rotation of microphone traversing mechanism

a2 Elevation of microphone traverses.

b Heighlt of corresponding areas of hemisphere.

NOTE The paths are selected so that the annular area of thé hemisphere associated with each path is the same.
Figure [11 — Coaxial circular five or more paths'in parallel planes for microphone traversges in an

essentially free field over a reflecting plane
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Annex A
(normative)

Micro-fan p-q curve measurement method

A.1 Scope

In the mafmbody of thisdocument; theacquisitiorof the p=g curve of the famrumder test isaprerequisite for
airborne hoise emission measurement. For this purpose, the methods of ISO 5801 based on meastifement by
using thefair chamber are cited.

According to ISO 5801, the applicability of the methods is limited to the condition with a Reynolds pumber of
approximptely 12 000 or higher (see 3.1.2, Note 2 to entry). This lowest Reynolds number corresponds to the
lower lim|t of volume flow rate of approximately 0,001 5 m3/s.

Actual fans are becoming smaller and smaller and are violating the Reynolds nimber assumption. Therefore,
a complerhentary method to ISO 5801 is required for these fans. In this dociiment, these fans are referred to
as micro-fans (see 3.1.2).

This anngx specifies a new methodology for p-q curve measurementof micro-fans, by reference t¢ JBMS-72
-1:2010, Annex A%). Experimental data show that this method is u§éful to, at least, a maximum volume flow
rate of 0,15 m3/s. See Figure A.1.

4)  Since there is no exact plan to update JBMS-72-1 anymore, ECMA plans to publish a Technical Report on “Method for
measurement of airborne noise emitted by microfans in 2024”.
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be in which new measurement method is required

roximate region intended for industrial fans

roximate region intended for IT equipmentfans

roximate region of micro-fans

roximate region of extremely low néise fans

roximate lower limit of measurement by conventional method based on ISO 5801

roximate upper limit of volufne flow rate 0,015 m3/s, in accordance with JBMS-72-1:2010, Annex A

eighted sound power levely-in decibels (reference: 1 pW)

volyme flow rate, in cubicinetres per second

1 — Schematiccorrelation of applicability of this annex and corresponding noise e
(not to scale)

er limit of measurement by conventional method with‘l'm radius (limit due to conventional microphone)

missions
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Annex B
(informative)

Effects of air density

There are four principal effects of air density, a) to d), that require consideration in measurements of the
sound power levels of aerodynamic sources such as fans.

: tee I Tk 1 1 : : 1 IRV -
a) Chan eSS atr —aeirSity o amotrent pressutreproauceCiranges T Micropone—Seirsttvity T llow the

manyfacturer's instructions to ensure that the microphone is calibrated for ambient pressure

b) The j§

exprgssion in a free field:

where
pz
p

c

If the free
be made 4

If the condparison reverberation test room methodis used from ISO 7779, no explicit correction is

po B
pc

ound power of the source, P, is determined from the value of the sound pressure jusing the

2

s the mean-squared value of the sound pressure in pascal squared;
s the density of air in kg per cubic metres;

s the speed of sound in metres per second.

field over a reflecting plane method of ISO 7779s used, then any correction for this eff¢ct should

ccording to ISO 7779.

necessary

because the correction is inherently included\in the comparison method. The use of the direct method of

[SO 3741
c¢) The

propg¢rtional to air density.

d) Ifthe
rotat

case, [other quantities/{e:g. motor current, electrical input power and overall static efficiency)
change from their valiies under standard air density. This document does not provide for cor
the data to rotational frequencies of the AMD other than those existing during the measurems

s not permitted by this document:

ound power radiated by many aerodynamic sources, e.g. axial fans and centrifuge

I fans, is

atmospheric density,differs significantly from standard air density (see 3.3.5) so as to change the

onal frequency of the-AMD appreciably, an error due to this change may be introduced
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Annex C
(informative)

Data formats for presentation

C.1 General
This anng i
document. The contents are based on the requirements stated in Clause 11, but the others (e.g-séq

each item

horizontal line spacing of spectrum graphs, and number of pages) are arbitrary.and c

informatife in nature.

In case of]

C.2 Ex:
The folloy

conflict, Clause 11 takes precedence over this annex.

ample

ving pages show one example.

ng to this
uences of
pmpletely
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Manufacturer:
Model:

Nameplate data:
Manufacture date:

ISO 10302-1:2024(en)

Part/serial number:

Descript
The data

ion:

Air-moving device acoustical noise emission test report

Sheet 1 of ___

10302-1.

Method of sound power determination: [Reverberation test room/Essentially free field overva feflecting
plane]
Test voltalge: [DC/AC] Test frequency (if AC powered)
Rating data Measurement data
Poi . Electrical Reference vol- | Reference fan Rotational Ly (rleference
ointg of operation -
power ume flow rate | static pressure frequency value 1 pW)
w m3/s Pa min-! dB
Adjustable exit port (slid-
er) completely open
80 % Of maximum vol-
ume flow|rate
20 % Of maximum vol-
ume flow|rate
Test envifonmental conditions:
Temperature: °C
Relatjve humidity: %
Air density: kg/m3
Ambient pressure: kPa

Prepared
Date:
Organizat

Documen

by:

I ndmber:

ion performing test:
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Air-moving device noise emission test report
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Sheet 2 of ___

NOTE Table C.1 and Table C.2 are alternative.
Table C.1 — Data table according of Method A (conventional method) of 7.2.2
Rating data Measurement data
. . Electrical Reference vol- | Reference fan Rotational Ly (reference
Pointsof operation
v power ume flow rate |static pressure| Irequency value 1 pW)
w m3/s Pa min~! dB
Adjustable exit port (slid-
er) completely open
80 % of maximum vol-
ume flow|rate
20 % of maximum vol-
ume flow|rate
the pointjof maximum

(optional

overall sti)atic efficiency

Table C.2 — Data table according of Method B (alternative method) of 7.2.3

the inters
p-q curve
the syste

system

ection of the
of the AMD and
m impedance

curve of the candidate

Rating data Measurement dpta
. . Electrical Reference vol-"| Reference fan Rotational | L, (reference
Pointg of operation )
power ume flow rate | static pressure frequency value 1 pW)
w m3/s Pa min-! dB
At point ¢f operation at

The adjus

(optional

table exit port

(slider) cBmpletely open

ume flow

80 % of nlaximum vol-

rate(optional)

ume flow

20 % of maximumvel-

rate(optional)
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Air-moving device acoustical noise emission test report

L yareference
value 1 pW
dB

Aerodynamic performance

Sheet 3 of ___

Model:

Rotational frequency
min”

Fan statistic pressure
Pa

Test voltage:

Date:

Part/serial number:

Volume-flow rate under standard air condition (m?3/s)

Power line frequency (if applicable):

Other information:
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