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Foreword

ISO 13261-

2:1998(E)

ISO (the International Organization for Standardization) /s

federation of national standards bodies (ISO member bodigs).
preparing International Standards is normally carried “out t
technical committees. Each member body interested.in”a subje
a technical committee has been established has the right to be
on that committee. International organizations,,governmentd
governmental, in liaison with ISO, also take part in the
collaborates closely with the International Electrotechnical
(IEC) on all matters of electrotechnical-standardization.

Draft International Standards adopted by the technical com
circulated to the member bodi€Syfor voting. Publication as an |
Standard requires approval by at least 75 % of the member bo
a vote.

International Standard 4SO 13261-2 was prepared by Technica
ISO/TC 86, Refrigeration, Subcommittee SC 6, Factory-ma
ditioning and heatpump units.

Annex A farms an integral part of this part of ISO 13261. An
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Sound power rating of air-conditioning and air-source heat pump

equip

Part 2:

Non-¢

1 Sco

This part
source h

Itis appli
and indu
compres
This part

overall spund power level rating.

This part
variable

NOTE —
part of 1S

2 Norr

The follo
ISO 1324
parties td
most rec
Internatid

ISO 374

it
fent—

lucted indoor equipment

he

of ISO 13261 specifies methods for the determination of sound,power ratings of air-condition
bat pump equipment to be used indoors.

cable to the sound power rating of the indoor sections of nen-ducted, factory-made, residential,
Strial air-conditioning and air-source heat pump equipment, which are electrically driven with
Gion including free-delivery heat pumps, packaged-terfinal air-conditioners and water-source |
of ISO 13261 includes both an octave-band sound: power level rating and a single-number

of ISO 13261 does not apply to ducted indeor equipment, or to chillers, room fan coil units, p
bpeed compressors, or industrial process equipment.

The terms "air-conditioner" and "equipment" are used to mean "air-conditioners and air-source heat p
D 13261.

native references

ving standards contain provisions which, through reference in this text, constitute provisions o
1. At the time)of/publication, the editions indicated were valid. All standards are subject to r
agreements-based on this part of ISO 13261 are encouraged to investigate the possibility of

ent editions of the standards listed below. Members of IEC and ISO maintain registers of cu
nal Standards.

ing and air-

commercial
mechanical
eat pumps.
A-weighted

oducts with

Lmps" in this

this part of
bvision, and
hpplying the
rrently valid

D 1988, Acoustics — Determination of sound power levels of noise sources — Precision

methods for

discrete-

requency and narrow-band sources in reverberation rooms.

ISO 3743-1:1994, Acoustics — Determination of sound power levels of noise sources — Engineering methods for
small, movable sources in reverberant fields.— Part 1: Comparison method for hard-walled test rooms.

ISO 3743-2:1994, Acoustics — Determination of sound power levels of noise sources using sound pressure —
Engineering methods for small, movable sources in reverberant fields — Part 2: Methods for special reverberation
test rooms.

ISO 3744:1994, Acoustics — Determination of sound power levels of noise sources using sound pressure —
Engineering method in an essentially free field over a reflecting plane.
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ISO 3745:1977, Acoustics — Determination of sound power levels of noise sources — Precision methods for
anechoic and semi-anechoic rooms.

ISO 4871:1996, Acoustics — Declaration and verification of noise emission values of machinery and equipment.

ISO 5151:1994, Non-ducted air-conditioners and heat pumps — Testing and rating for performance.

ISO 9614-1:1993, Acoustics — Determination of sound power levels of noise sources using sound intensity — Part
1: Measurement at discrete points.

ISO 9614-2:1996, Acoustics — Determination of sound power levels of noise sources using sound intensity — Part

2: Measure

ment by scanning

ISO 12001
presentatio

3 Definit

11996, Acoustics — Noise emitted by machinery and equipment — Rules for the -dra
1 of a noise test code.

ons

For the purposes of this part of ISO 13261, the following definitions apply.

3.1

air-conditio
one or mo
condenser

A

er
factory-made assemblies which normally include an evaporator or cooling coil, a compre
Combination, and may also include a heating function; wheré.such equipment is provided in n

one assembly, the separated assemblies shall be designed to be usedytogether

NOTE — T

3.2
air-source H
one or more
coil (includi
equipment

NOTE — T

3.3
non-ducted

he requirements for sound ratings specified in this part of |IS@ 13261 are based on the use of matched ag

eat pump

factory-made assemblies which normally include an indoor conditioning coil, a compressor an
hg means to provide a heating function);yand may optionally include a cooling function; w
S provided in more than one assembly; the separated assemblies shall be designed to be used

ne requirements for sound ratings specified in this part of ISO 13261 are based on the use of matched as

indoor air-conditioning equipment

air-conditioning and heat pump equipment with free delivery of air from, and returned to, the indoor portio

equipment.

3.4
room fan-cq
factory-mag

il unit
e assembly¢which would usually include a water-to-air coil together with an electrically-

handling fa
unit intend

(s) enclosed in a casing or mounted on a chassis for built-in or framed-in application to form a
to,be-connected as part of a chilled water cooling system

fting and

ssor and
hore than

semblies.

0 outdoor

hen such
together

semblies.

n of such

iriven air
complete

NOTE — The-unit may include a heating function as well.

3.5
cassette un

it

split system air-conditioner or heat pump in which the indoor air-handling section has two or more integral diffusers
and a recirculation grille and is normally designed to be hung in a ceiling with a minimum projection into the room.

3.6

sound power level,

Lw

ten times the logarithm to the base 10 of the ratio of the sound power radiated by the sound source under test to a
reference sound power, expressed in decibels (dB)

NOTE — The reference sound power used in this part of ISO 13261 is 1 pW (picowatt).
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3.7

sound pressure level,
ten times the logarithm to the base 10 of the ratio of a given sound pressure squared to a reference sound pressure

squared, expressed in decibels (dB)

Lp

ISO 13261-2:1998(E)

NOTE — The reference sound pressure used in this part of ISO 13261 is 20 pPa (micropascals).

3.8

octave band
band of sound covering a range of frequencies such that the highest is twice the lowest

NOTE — The octave bands used in this part of ISO 13261 are those shown in table 1.

3.9
one-thirdfoctave band
band of $ound covering a range of frequencies such that the highest is the cube root of two (approximately 1,26)
times theg lowest
NOTE — | The one-third-octave bands used in this part of ISO 13261 are those shown in table 1.
Table 1 — Standard frequency bands
alues in hertz
Octave band One:third-octave band
Lower fiequency Centre* Upper Lower frequency Centre* Upper|(frequency
limit frequency frequency limit limit frequency limit
44 50** 56
44 63** 90 56 63** 71
71 80** 90
90 100 112
90 125 180 112 125 140
140 160 180
180 200 224
180 250 355 224 250 280
280 315 355
355 400 450
B55 500 710 450 500 560
560 630 710
710 800 900
710 1 000 1400 900 1 000 J120
1120 1250 1 400
1400 1 600 1 800
1400 2 000 2800 1800 2 000 2240
2240 2500 2800
2800 3150 3550
2800 4000 5 600 3550 4000 4500
4500 5 000 5600
5 600 6 300 7100
5 p00 8 000 11 200 7 100 8 000 9000
9 000 10 000 11 200
*  The pentre frequency is the geometric mean of the frequency limits.

**  These bands are considered to be optional.
NOTE — The frequencies in this table have been rounded off slightly for ordinary use.

3.10

hertz (Hz)

unit of frequency in cycles per second

3.11

published rating
statement of the assigned values of those performance characteristics, under stated rating conditions, by which air-

conditioning equipment may be chosen to fit its application

NOTE — These values apply to all equipment of identical size and type (model) and nominal capacity produced by the same
manufacturer for the specific temperature conditions for which the equipment is rated for cooling and/or heating capacities.
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3.11.1
standard rating
rating based on tests performed at standard rating conditions
3.11.2
application rating
rating based on tests performed at other than standard rating conditions
4 Requirements for conducting sound tests
4.1 Testipg requirements for equipment
4.1.1 Sound tests shall be conducted in accordance with the test methods (Grade 1 or Grade 2 as identified in
ISO 12001)|specified in 1ISO 3742:1988, 1SO 3743-1, ISO 3743-2, ISO 3744, 1SO 3745, 1SO 96141 and I1SQ 9614-2.
(See table 2.)
Table 2 — Sound power ratings — Methods and information
Octave-band sound power level data Overall A-weighted sound
Interngtional power level data
Star|dard 63 Hz 125 Hz to 4 kHz 8 kHz Normal Specigl
Optional data Rating data Rating data procedure proceduire

ISO 3742:1988 See 4.3

ISO 3743-1* See 4.3

ISO 3743-2* See 4.3

ISO 37144 See 4.3

ISO 3745 See 4.3

ISO 9414-1 See 4.3 See 4.2 See 5.4{1.2

ISO 9414-2 See 4.3 See 4.2 See 5.4{1.2

* |SO|3743-1 and ISO 3743-2 are only to be used for testing small, portable equipment.
4.1.2 High| air speeds and adverse)air streams causing turbulence may affect the sound measufed by a
microphong. These effects will téndto result in an overestimation of the sound power of the product. Thus, it is
recommended that the air speed at the microphone should not exceed 2 m/s. The error due to air streams may be
checked by|repeating the measurement at a larger distance from the product. If the resulting sound powel levels at
both measyrement distanees’/are within £1,0 dB, the air-stream effects are negligible.
4.2 Data fo be taken
4.2.1 Sound-power levels shall be determined in decibels (ref. 1 pW) for the one-third-octave bands from 100 Hz to
10 000 Hz,lor-the full-octave bands from 125 Hz t0o 8 000 Hz _as listed in table 1. Sound power leveld shall be

determined in accordance with the specific International Standard on acoustics, listed in clause 2, which was used
to conduct the test.

4.2.2 If testing is conducted in accordance with 1ISO 9614, data are to be reported only for frequencies up to and
including 6 300 Hz. Data above 6 300 Hz can only be provided for information purposes when using 1ISO 9614
because the uncertainties are not defined above 6 300 Hz. In addition, special con-sideration must be given to the
determination of the overall A-weighted sound power level rating (see 5.4) using the procedures established in
annex A.

NOTE — If additional information on sound power levels at 50 Hz, 63 Hz and 80 Hz one-third-octave bands or the 63 Hz
octave band is to be optionally provided, it is recommended that the standard rating temperature conditions and the
measurement methods in the applicable standards be respected.


https://standardsiso.com/api/?name=e801223016aac4d8109ac889119243ac

©1SO

ISO 13261-2:1998(E)

4.3 Special testing considerations for the optional 63 Hz octave band

4.3.1 When extending the testing procedures in ISO 3742, ISO 3743-1, ISO 3743-2 and annex A below 100 Hz,
the standard deviation shall not exceed 5 dB.

4.3.2 When testing in accordance with 1SO 3744, the acoustical environment shall have an acoustical
environmental correction K of less than or equal to 2 dB.

4.3.3 When testing in accordance with ISO 3745, the acoustical environment shall have an acoustical
environmental correction K, of less than or equal to 0,5 dB.

434 W

en testing in accordance with 1SO 9614, a larger microphone spacer will allow measureme

nts at lower

frequenc

4.4 Us

The use
microphd
of 4000
exceedin

45 Eq

45.1 Al
from thes
of the eq

452 In
construct
auxiliary
condition|
mounted
and shall

453 Ty

a) Posit

b) Posit
near
man

Posit
orn
into

c)

es but the field indicators of this part of ISO 13261 shall be satisfied.

b of windscreen

of a foam windscreen on the microphone is required in these tests. The effect(of the windsc
ne response shall not be more than +1 dB for frequencies of 50 Hz to 4 000 Hz or +1,5 dB for
Hz to 10 000 Hz. Sound measurements shall not be made with air velocCities over the

g 2 m/s.

lipment mounting

equipment shall be mounted according to the manufacturep'svinstallation instructions. If an
e instructions are necessary, they shall be made in a manner that will not affect the acoustic g
Lipment, and such mounting deviations shall be reported:

the case of wall-mounted equipment, the mounting wall should be of heavy masonry o
ion (normal incidence absorption coefficient of less than 0,06 over the frequency range of intg
mounting platform shall be provided to mininjize wall vibration effects. Where a single pa
er can be installed partly outdoors and partly indoors (such as a window air-conditioner)
in accordance with the manufacturer's_installation instructions into a partition which is impervig
include any wall sleeves, mounting frames or mounting brackets normally supplied with the equ

pical mounting configurations are illustrated in figure 1 and described below.

on A (figure 1): equipment'mounted away from a wall.

on B (figure 1): equipment mounted against or through-the-wall with the bottom of the equig
the floor or with the top of the equipment on or near the ceiling. The equipment shall be mo
Lfacturer's minipaum recommended projection into the room (see "Y" in figure 1).

on C (figuréd): equipment mounted against or through-the-wall but the bottom of the equipme

par the floor. The equipment shall be mounted at the manufacturer's minimum recommende
he roem and the manufacturer's recommended wall location (see "X" and "Y" in figure 1).

d) Posit

reen on the
frequencies
microphone

deviations
erformance

equivalent
rest), or an
ckaged air-
it shall be
us to sound
ipment.

ment on or
inted at the

nt is not on
d projection

oriD (figure 1). ceiling-mounted equipment may be suspended from the sound room ceiling

or through

the ceiling, or from a frame device of suitable construction.

4.5.4 Auxiliary mounting surfaces shall be non-absorbent (diffuse field absorption coefficient less than 0,06).

4.5.5 Cassette units and packaged-terminal air-conditioners designed for surface mounitng, framed-in or built-in
applications shall be installed and operated at free-delivery conditions without enclosures or duct work.
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Location
Location
Location
Location

1,5 m mi

< X OO ®m >»

Manufact

5 Sound
5.1 Gene

This part off
sound pow
power leve
operating ¢

or equipment used away from a wall.

or equipment mounted on or near the floor or ceiling and against or through the wall.
for equipment mounted against or through a wall.

for equipment suspended or fastened to the cejling or through the ceiling.

imum to adjoining room surface(s) other than.mounting plane unless otherwise specified by the manufad

irer's recommended minimum projection‘into the room.

Figure 1 — Typical mounting locations of equipment in the test room

rating procedures
ral

ISO 13261)uses both an octave-band sound power level (Ly) and a single-number A-weightg
br level(lwa) rating system. Either one-third-octave band sound power levels or octave-ba
s may be used to obtain these ratings. Sound ratings shall be determined in accordance
briditions established in the performance rating standards for the equipment.

turer.

ed overall
hd sound
with the

NOTE — To provide additional information as shown in annex B, the one-third-octave band sound power levels are adjusted

to reflect the subjective response to any discrete frequency components.

converted into a single-number, tone-adjusted A-weighted overall sound power level sound quality indicator (Lyat)-

5.2 Determination of equipment sound power levels

The discrete frequency adjusted data are then

Equipment sound power levels for each octave band or one-third-octave band shown in table 1 shall be determined
in accordance with clause 4. The sound power levels shall be expressed in decibels (ref. 1 pW) for each octave
band or one-third-octave band.
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5.3 Determination of the octave band sound power level rating,

ISO 13261

Lw

-2:1998(E)

The octave band sound power level rating for the specified conditions shall be determined directly from the
measured octave band levels (see 4.2) or can be calculated from the one-third-octave band sound power levels
using equation (1).

LW(I) = 10 |Oglol

where

N
z 10 Lw( n)/lo

n=1

]ds

o tha actavn hand corind navne Iaval vatina 1n Aanibale far thia cnanific it antav A hand foo

Lw(i)

I—W(n

N

5.4 De

The sing
converte
power dg

541 C
levels
The A-wi
table 3.

5.4.1.1
the equip

by adding the appropriate conversion values given in table 3. The overall A-weighted sound power leve

then be @

5.4.1.2
be empld

5.4.2 Calculation of the A-weighted overall sound power level rating,

The A-w
weighted

Lw,

)

T e oty C oo o SOt IO PoOvvCT e v e ot g Ot CTriotTo ot~ SpTTrcT Tty eioTr oot

8 000 Hz; this may also optionally include the 63 Hz octave band when one-third-octave ha
are available;

is the one-third-octave band sound power level corresponding to the nth band;

is the total number of one-third-octave bands in the jth octave band (N = 3).

ermination of the A-weighted overall sound power level rating, Lwa

e-number, A-weighted overall sound power level rating is obtained-by logarithmically summin
I A-weighted one-third-octave band sound power data or the _€enverted A-weighted octave
ta.

bnversion of one-third- or full-octave band sound power.levels to A-weighted sound power b

When testing is conducted in accordance with ISO 3742, ISO 3743-1, ISO 3743-2, ISO 3744 0
ment sound power levels obtained as specified in 5.2 shall be converted to A-weighted sound

alculated as specified in 5.4.2.

yed to determine if an overall/A-weighted sound power level rating can be considered to be vali

Lwa
ighted overall{sgund power level rating for the specified conditions shall be determined

full- or one-third-octave band sound power levels obtained in 5.4.1 by using equation (2).

}ds

N
z 1OLWA(FI)/10

i =10 '0910[
n=1

(1)

n 125 Hz to
nd test data

g either the
pband sound

and

pighted sound power band levels shall be obtained\by adding the appropriate conversion valjies given in

r 1ISO 3745,
ower levels
rating shall

When testing is conducted infaccordance with 1ISO 9614, the special procedure described in apnex A shall

d.

rom the A-

-(2)

where

Lwa

Lwa(n)

N

where

is the A-weighted overall sound power level rating, in decibels;
is the A-weighted one-third-octave or the octave band level in the nth band;

is the total number of A-weighted one-third-octave bands or octave bands

N = 21 for 100 Hz to 10 000 Hz for standard one-third-octave bands, or

N = 24 for 50 Hz to 10 000 Hz to include low frequency one-third-octave bands, or
N =7 for 125 Hz to 8 000 Hz for standard octave bands, or

N = 8 for 63 Hz to 8 000 Hz to include low frequency octave bands.
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Table 3 — A-Weighted conversions

©1SO

Band centre One-third-octave band Octave band
frequency conversions conversions
Hz dB dB

50 -30,2
63 —-26,2 —-26,2
80 -22,5
100 -19,1
125 -16,1 -16,1
160 -13,4
200 -10,9
250 —8,6 —8,6
315 - 6,6
400 -4,8
500 -3,2 -3,2
630 -1,9
800 -0,8
1000 0 0
1250 +0,6
1600 +1,0
2 000 +1,2 +1,2
2500 +1,3
3150 +1,2
4000 +1,0 +1,0
5 000 +0,5
6 300 -0,1
8 000 -1,1 -1,1
10 000 -25

5.5 Stang
Standard sq

5.5.1 Elec
Tests shall

measured at the equipment's supply conhection.

sound tests|
rating, or b
standard sq
sound ratin

5.5.2 Airfl

The air flow
cooling and
tested.

ard rating conditions
und ratings shall be determined at the rating conditions specified in 5.5.1 through 5.5.4.

rical characteristics

be performed at the rated voltage;”phase and frequency specified on the equipment namef
For equipment with dual nameplate voltage ratings,
shall be performed at both yoltages. The higher of the two ratings obtained shall be the standa
oth ratings shall be used jand suitably identified. For equipment with dual nameplate fre
und tests shall be performed at both frequencies. The higher of the two ratings shall be the
s or both ratings shalhbe used and suitably identified.

DW

on both the’indoor-side and the outdoor-side shall be the same as that required to produce
heating Capacities under the International Standard used for rating the specific type of equipm

late, and
standard
rd sound
juencies,
standard

the rated
ent being

atien of equipment

5.5.3 Ope

All components required to conduct the standard thermal rating test shall be operated while data are being taken.

5.5.3.1 Cooling operations

The test conditions for conducting the acoustical rating tests during cooling operations shall be those used to rate
the cooling capacities (71 and/or T, and/or T3) as specified in ISO 5151.

5.5.3.2 Heating operations

The test conditions for conducting acoustical rating tests during heating operations for free-delivery air-source heat
pumps shall be those used to sound rate this equipment under the standard test heating rating conditions (high
and/or low but not the extra low temperature conditions) of those units. These are specified in ISO 5151.
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5.5.3.3 Water-source heat pumps

-2:1998(E)

For free-delivery water-source heat pumps and ground water-source heat pumps, or ground source closed-loop
heat pumps, the standard rating conditions (heating) specified in the International Standard for these specific types
of heat pumps shall be used to sound rate this equipment.

5.5.4 Test condition tolerances

The allowable temperature tolerances for the sound rating tests are £1,0 °C for water temperatures and 3,0 °C for
air temperatures.

6 Published ratings

6.1 Ge

6.1.1 Published ratings shall consist of two parts:

a) theo
ISO

b) the A
6.1.2 TH
the soun

ratings.

6.1.3 Al

published sound power rating of any equipment tested in aceordance with this part of ISO 13261 shal

the requi
the preci

NOTE —

derived fi
conditions

6.2 Stg

Standard
and air-c

6.3 Ap

Whereve]
designats
the rating

heral

ctave band sound power level (L) for each of the bands from 125 Hz to,8 000 Hz, except
0614 (see 4.2.2), and

-weighted overall sound power level rating (Lyya)-

e ISO acoustical rating standard, the test method and the GradédNo. of the test method used t

 power level rating, and this part of ISO 13261 shall be clearly/identified with the published s
published sound power ratings shall be expressedin decibels rounded to the nearest g

rements established in 4.2 of 1ISO 4871:1996 concerning the uncertainty of measurement wit
Sion of the measurement method.

Published information may include the tone®adjusted A-weighted sound power level sound quality ind

pm the values obtained at the cooling and-heating capacity rating conditions for air-source heat pu
rs.

ndard ratings

ratings shall be obtained-at all cooling and heating capacity rating conditions for air-source
bnditioners, and shall-be/individually stated for each condition. (See 5.5.)

plication ratings

I application‘ratings are published, they shall be accompanied by the standard sound power rat
bd as stich. Published application ratings shall include a clear statement of the thermal conditig

s apply.

when using

Db determine
pund power

ecibel. The
conform to
) respect to

icator (LwaT)
mps and air-

heat pumps

ngs, clearly
ns at which
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Annex A
(normative)

Special rating procedure using ISO 9614

A.1 Scope

This speci

| rafing pmr‘pdurp is_established tao determine if 1SQO 9614 can bhe used to obtain a valid

©1SO

verall A-

weighted s
specified in
frequencies

A.2 Proc

A.2.1 Calg
100 Hz to 6

A.2.2 Calg
10 000 Hz

A.2.3 Coni

A231 If
considered

A.2.3.2
overall A-w

If the difference between the two overall A-weighted sound power level values is greater than 1 d

pund power level rating which is equivalent to a rating obtained using other International}S
clause 2. This special rating procedure is required because the uncertainties are potDde
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