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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
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Introduction

Information on acoustical noise emission of information technology and telecommunications equipment
(ITT equipment) is needed by users, planners, manufacturers and authorities. This information is
required for comparison of the noise emissions from different products and for installation acoustics
planning and may be used for workplace noise immission requirements.

In order for equipment noise emission data to be useful, uniform methods are necessary for the
following purposes:

Measurement of noise emission values

I

lgvel based on ISO 11201.[7Z]

Dletermination of the noise emission values to be declared

I
d

is document is based on the above-mentioned International Standards.

Presentation of declared noise emission values

0 7779 specifies procedures for determining sound power level based on ISO 3741{1] ISO 3744(2]
apd ISO 3745I[3] (reverberation test room or hemi-anechoic room) and emission sound pressure

$0 487114] gives guidelines for the preparation of standards for deriving noise emission values for
claration purposes, and the ISO 7574 series[5.6] gives statistical. méthods for such ddtermination.

Fpr the presentation of declared noise emission values, it is of prime importande to declare

weighted sound power levels, Lyya. It is recognized, however, that users still desire
oh A-weighted emission sound pressure levels, EpaA. Therefore, this document provi
for declaration of both quantities. In the preparation of this document, divergent o

information
des methods
pinions have

been found between various national and intérnational organisations as to the most fiseful way of

presenting noise emission values. In order. to avoid any misunderstanding between pr

esentation of

spund power levels (re 1 pW) in decibels'and emission sound pressure levels (re 20 uP3) in decibels,

this document expresses sound power level values to be declared in bels and em
pressure level values in decibels, tojalleviate the divergent opinions mentioned.

s an option, methods for determination and presentation of subjective characteris
ission are presented in.Annex C.

rification of declared noise emission values

fission sound

tics of noise

1$0 7574-4[6] giveésmiethods for the verification of a declared noise emission value. In this document,

the procedure-is restricted to verifying the statistical upper limit A-weighted sound
Liya,c, only.

Fpr continuity with ISO 9296:1988 and current practice, this document specifies be
for declaring sound power levels. It should be noted, however, that the decision has &
change the unit to decibels in the next edition, and users of this document should beg

power level,

s as the unit
een made to
n to prepare

for this transition.
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Acoustics — Declared noise emission values of information
technology and telecommunications equipment

1 Scope
This document is applicable to information technology and telecommunications equipment.
It spefifies:
a) for a batch of equipment, the method for determining the following values:
—+ the declared mean A-weighted sound power level, Ly m;
—+ the declared mean A-weighted emission sound pressure level, Lyazm;
—+ the statistical adder for verification, Ky;
—+ the statistical upper limit A-weighted sound power level, 44y c;
b) hpw acoustical and product information is to be published{electronically or in hard-c¢py format in
t¢chnical documents or other product literature supplied to users by the manufacturef or declarer;
c) the method for verifying the noise emission values that are declared by the manufacturer or
declarer.
NOTE The terms “manufacturer” and “declarei™ are used in this document to represent apy entity that
provides product noise emission information. For instance, a product supplier or importer Wwho does not
manufacture the hardware, but offers noise_entissions information, is also referred to a manyfacturer or a

declarjer as applicable, in this document.

The |
ISO 7

The basic noise emission values to be declared are the declared mean A-weighted sound
Lwa,nl- Optionally, the declared mean A-weighted emission sound pressure levels at

or bystander positions,~Lyam, can be declared. These are arithmetic mean values
measfirements on arandom sample of equipment of the batch, in accordance with ISO 777

For verification purposes, an additional quantity is required to be declared: the statisti
verification, Ky, This is a quantity that is added to the declared mean A-weighted sound
Lwa nl, and-used in the verification section of this document to provide a consistent and

niform methods in this document use the noise emission data obtained in accd
/79, and the declaration and-verification procedures detailed in ISO 4871[4] and ISO ]

rdance with
(574-4.[6]

bower levels,
the operator
based upon
D.

cal adder for
power level,
| predictable

probgbility'of acceptance for the batch of equipment.

The declared mean A-weighted sound power level for the batch of equipment permits comparison of
noise emissions between different products and permits predictions of installation or work-place noise
immission levels, as described in ECMA TR/27.[2]

Although the most useful quantity for calculating immission levels due to one or more noise sources is
the A-weighted sound power level of the individual source(s), the A-weighted emission sound pressure
level may also be useful in estimating the immission level in the immediate vicinity of an isolated piece
of equipment.

To avoid confusion between sound power levels and emission sound pressure levels, the declared
mean A-weighted sound power level, Lya m, is expressed in bels (B) and the declared mean A-weighted
emission sound pressure level, Lya m, is expressed in decibels (dB).

© IS0 2017 - All rights reserved 1
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2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

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

3 Terms and definitions

For the purp

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

IEC Elec
ISO Onli

3.1 Gener

3.1.1
information
ITT equipm

equipment for information processing, and components thereof, used in homes, offices,

installations
[SOURCE: IS

3.1.2
batch of equ
lot of equipm
number of u

the same function produced in quantity, manufactured to the same technical specification

characterize
Note 1 to entr

3.1.3
functional u
unit of ITT eq
to be tested i

Note 1 to ent
tested togeth

bses of this document, the following terms and definitions apply.

ropedia: available at http://www.electropedia.org/

he browsing platform: available at http://www.iso.org/obp

al definitions

technology and telecommunications equipment
PNt

q

telecommunications installations or similar environments

) 7779:2010, 3.1.3]

ipment
ent
nits of information technology!or telecommunications equipment intended to pe

H by the same declared noisg:emission value

y: The batch may be either-an entire production series or a portion thereof.

nit

uipment (3.X1),"either with or without its own end-use enclosure, that is tested or int
n accordanee with the procedures of ISO 7779

y: A funictional unit can comprise more than one unit of ITT equipment when such units ar¢
b1 ifhaccordance with the methods of ISO 7779. A functional unit can also comprise one or

erver

rform

5 and

bnded

b to be
more

units of ITT e

uipment coupled to one or more units of non-ITT equipment, such as power modules, water p

umps,

or refrigeration units, when such equipment is necessary for the normal operation of the ITT equipment.

Note 2 to entry: Functional units of ITT equipment can take on a wide range of forms, including commercially
available products, prototype units under development, or sub-assemblies and components thereof.

Note 3 to entry: In this document, for simplicity, a functional unit may be expressed as a unit (see 3.2.1 and 3.2.2).

3.14

operating mode
condition specified in ISO 7779 in which the equipment being tested is performing its intended

function(s)

Note 1 to entry: When possible to implement for acoustic testing, the conditions specified in the relevant annex
of ISO 7779 are considered to be typical of average end use.

© ISO 2017 - All rights reserved
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3.1.5

idle mode

steady-state condition (one or more) specified in ISO 7779, in which the equipment being tested is
energized, but is not performing any intended function(s)

3.2 Definitions relating to acoustics

3.2.1

A-weighted sound power level
Lwa

sound power level, determined for a particular unit of ITT equipment (3.1.1) in accordance with
[SO 7779, with A-weighting applied

Note 1 to entry: The A-weighted sound power level, Liya (re 1 pW) is expressed in decibels.

3.2.2
A-wejghted emission sound pressure level
Lpa
p.
emisgion sound pressure level, determined for a particular unit of ITT eguipment (3.1.1) in accordance
with ]SO 7779, with A-weighting applied, at the operator position(s), or at the bystander ppsitions if no
operator position is specified

Note 1 to entry: The A-weighted emission sound pressure level, L, {pe\20 pPa) is expressed in decibels.

3.2.3
sample mean A-weighted sound power level

L

WA
arithinetic average of the A-weighted sound powerZlevels (3.2.1) determined for a random gample taken
from the batch of equipment (3.1.2)

Note 1 to entry: The sample mean A-weighted sound power level, LWA (re 1 pW) is expressed in d€cibels.

Note 3 to entry: This is not a declared noise emission value, but is an interim value to be used for the purpose of
computing sample standard deviatien\of production, sp, for the batch under consideration (see 3.3.3).

3.24
declared mean A-weightéd sound power level
Lwa,n
arithinetic average ofthe A-weighted sound power levels (3.2.1) for the batch of equipment|(3.1.2), used
for ndise emission/declaration

Note 1 to entry£The declared mean A-weighted sound power level, Lya,m (re 1 pW) is expressed in|bels.

3.25
samplé-mean A-weighted emission sound pressure level

L

PA
arithmetic average of the A-weighted emission sound pressure levels determined for a random sample
taken from the batch of equipment (3.1.2)

Note 1 to entry: The sample mean A-weighted emission sound pressure level, LpA (re 20 pPa) is expressed in

decibels.

Note 2 to entry: This is not a declared value, but is an interim value to be used for the purpose of computing the
declared mean A-weighted emission sound pressure level.

© IS0 2017 - All rights reserved 3
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3.2.6

declared mean A-weighted emission sound pressure level

LpA,m

arithmetic average of the A-weighted emission sound pressure levels for the batch of equipment (3.1.2),

used for nois

e emission declaration

Note 1 to entry: The declared mean A-weighted emission sound pressure level, Lya m (re 20 pPa) is expressed in

decibels.

3.2.7

declared noise emission values

value of the declared mean A-weighted sound power level (3.2.1), L

or the declared mean A-weighted

emission soupd pressure level (3.2.2), Lpam, or both, and statistical adder for verification (343.¢), Ky,
declared for the batch of new equipment
Note 1 to entfy: Based on Lya,m and Ky, the statistical upper limit A-weighted sound power level,-Lya c, ¢an be

computed in

3.2.8
statistical u

Lwa,c
limit below

expected to lie

Note 1 to entr]

Note 2 to enti

ccordance with Clause 7.

per limit A-weighted sound power level

Uhich 93,5 % of the A-weighted sound power levels (3.2.1) of the batch of new equipme

y: The statistical upper limit A-weighted sound power levelpEwa,c (re 1 pW) is expressed in b

y: According to ISO 7574-4:1985[6] Clause 7, a 95 % probability of acceptance can be assu

nt are

els.

med if

no more than hd the

verification pt

6,5 % of the equipment in a batch has A-weighted $ouhd power levels greater than Ly, a
ocedures therein are used.

Note 3 to en clared

A-weighted sd

ry: The statistical upper limit A-weighted 'sound power level, Lya , was called the de
und power level, Lyyaq in [SO 9296:1988.

3.3 Definftions relating to statistics

NOTE In
standard devi

this document, the symbol o is:used for a standard deviation of a population and the symbol|s for a

ation of a sample.

3.3.1
standard de
Or

standard de}
repeated apry
of time unde

viation of repeatability

s, the
rerval

Fiation of sound power level values obtained under repeatability conditions, that i
lication of‘the same measurement method on the same equipment within a short in
" the samle conditions (same laboratory, same operator, and same apparatus)

3.3.2
standard de
OR

standard deviation of sound power level values obtained under reproducibility conditions, that is,
the repeated application of the same measurement method on the same unit of ITT equipment (3.1.1)
at different times and under different conditions (different laboratory, different operator, different
apparatus)

viation of reproducibility

Note 1 to entry: The standard deviation of reproducibility, og, therefore, includes the standard deviation of
repeatability, oy.

© ISO 2017 - All rights reserved
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3.3.3
standard deviation of production
o

p
standard deviation of sound power level values obtained on different units from a batch of ITT equipment
(3.1.1) of the same family, using the same measurement method under repeatability conditions (same
laboratory, same operator, and same apparatus)

3.3.4
total standard deviation
Ot

square root of the sum of the squares of the standard deviation of reproducibility, or, and the standard
<h

d afneadicrl fortho ot et 1 b o Lot
eVla l\.lll \v gy l_ll U\—lu\'blull’ Up l\.ll A2 94w bqulylllbll\- I LIIC UdlCIlr

o 2 2
Ot = O'R + O'p
3.3.5
referpnce standard deviation

oM
total standard deviation (3.3.4) in sound power level values, specified for the family of ITT equipment
(3.1.1)) under consideration which is considered typical for batches ffom this family

Note ] to entry: For the purposes of this document, the referenge'standard deviation for any|family of ITT
equipment is fixed to 2,0 dB. See 7.1.

Note 2 to entry: The use of a fixed value of o enables the application of a statistical method to dpal with small
verifidation sample sizes. If the total standard deviation, . o7\s different from the reference standard deviation,
oM, the manufacturer can estimate his risk of rejection on the basis of both standard deviations, gt and oy (see
1SO 7974-4l6]).

3.3.6
statigtical adder for verification
Ky
quantity to be added to the declared meéan A-weighted sound power level (3.2.1), Lya,m, sugch that there
will He a 95 % probability of acceptance, when using the verification procedures of this|document, if
no more than 6,5 % of the batch of new equipment has A-weighted sound power levels |greater than

(Lwap + Kv)

Note 1 to entry: The statistiecal’adder for verification, Ky, is expressed in bels.

Note 7 to entry: Ky is determined by the procedures in Annex A.

Note 3 to entry;.The statistical adder for verification, Ky, should not be confused with a type of yincertaintyl[8].
Uncerfainty issustially well-documented in the underlying measurement standards and generally represents a
plus-gr-minuswariation around the measured value. Here, K; is a positive adder only and is used to arrive at a
consigtentand predictable probability of acceptance when using the statistical verification procedyre in Clause 7.

4 Conformity requirements

4.1 For declaration
Declarations are in conformity with this document if they meet the following requirements:

a) for the acoustical noise measurements, the measurement procedures and the installation and
operating conditions are in full conformance with ISO 7779;

b) for the determination and presentation of declared noise emission values, the procedures of
Clauses 5 and 6 are followed and the requirements therein are met.

© IS0 2017 - All rights reserved 5
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4.2 For verification

Verifications

are in conformity with this document if they meet the following requirements:

g conditions are in full conformance with ISO 7779;

of Clause 7 are followed and the requirements therein are met.

Determination of the noise emission values to declare

for the acoustical noise measurements, the measurement procedures and the installation and

for the verification of the statistical upper limit A-weighted sound power level, Lyya ¢, the procedures

a)
operatin
b)
5
5.1 Gener

The determi
of the equipn]

For declarin
from the batf]

al

hation of the declared noise emission values is the sole responsibility of thémranufac
hent.

b noise emission values for a batch of ITT equipment, a random sample shall be d
ch of new equipment under consideration. The A-weighted sound-power level, Lyya

be determin
Optionally, t

bd for one or more idle modes and one or more operating modes as defined in ISO
e A-weighted emission sound pressure level, Lpa, if needed, raay also be determined f

same modes|as for sound power level. Based on these measured valuge$, the declared mean A-wei
sound power level, Liya m, along with the statistical adder for verification, Ky, shall be determiy

accordance
sound press

There are es

First, prospd
they are con
to another.

ith the procedures of 5.2 and 5.4. And, if needed, the declared mean A-weighted em
re level, Lpa m, shall be determined in accordance with the procedures of 5.3.

sentially two broad applications of product noise declarations.

sidering in order to make informed purchasing decisions and to compare one pr

The A-weighted sound power level*and the A-weighted emission sound pressure

determined in accordance with accepted standards such as ISO 7779, are the appropriate quantiti

this applicat
for a batch o

Second, som
of equipmen
noise levels
purchasing
appropriate
and for its us

5.2 Deter

on. This document requires that'the mean values of these two quantities, Lya,m and
equipment be declared.

below a certain limdit) or specification value; and they would like to verify this fact |
he products. The ‘statistical upper limit A-weighted sound power level, Lya,c,
jquantity for this’application, and this document includes procedures for its determir
e in the verification procedure.

mination of the declared mean A-weighted sound power level, Lyyam

The true me

n4, of a batch of equipment is approximated by the sample mean

turer

rawn
shall
7779.
pr the
hted
1ed in
ission

ctive customers may want to know the basic noise emission levels of the ITT equipment

oduct
level,
es for

LpA,m,

e prospective customefs; especially those considering the purchase of large quantities
[, may want assurance that a large percentage of the equipment in the batch will

have
efore
s the
1ation

The sample mean A-weighted sound power level, L

wa » 1S computed by taking a random sample fro

m the

batch of new equipment under consideration, and determining the A-weighted sound power level, Ly, i,
in decibels, for each unit in the sample in accordance with ISO 7779. The value of L, , in decibels, is
then computed using Formula (1):

- 1 M
LWA = M ; LWA,i

where M is the sample size (number of units in the sample).

@)

© ISO 2017 - All rights reserved
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alues of Lyya,; in the summation are not rounded.

The sample mean A-weighted sound power level, L, ,

number of units, M, in the sample increases.

becomes a better estimate of the true mean, yu,

The declared mean A;weighted sound power level, Ly m, is the value of the sample mean A-weighted
sound power level, L, , determined according to Formula (1), but given in bels, rather than decibels,
and rounded to the nearest 0,1 B using Formula (2):

1 —
LWA,m =~ Ja Lya (2)
See Apnex B for examples of declarations meeting the requirements of this document:

5.3

The s
byst

a
A—werfl;hted emission sound pressure levels for the units in the random sample of new equ

Form

L

The v|

5.4

The v
Anne

6 P

6.1

The declared noise emission values, Lya,m and Ky, and optionally Lya m, determined in acc
b 5, shall each*be declared for at least one configuration or variation of the product deemed to be

Claus
typic
config
config
addit

. 1 ¢
A:MZ,LpA,i

Determination of the declared mean A-weighted emission soundpressure

hmple mean A-weighted emission sound pressure level, LpA , at either)the operator j

der positions, as applicable, shall be determined by computing the arithmetic

1la (3) [by analogy with Formula (1)]:

plue to be declared for Lpa m is the value of LpA rounded to the nearest 1 dB.

Determination of the statistical adder for verification, K,

nlue of the statistical adder for verification, K, (see 3.3.6) shall be determined in acc
KA.

resentation of declared noise emission values

Required information

1l of that-marketed to, or purchased by, customers. It is recommended that other re
purationsvor variations also be declared, especially for those products availablg
rurations or with various options that result in different noise emission levels. Foi
on.to the typical configuration of an ITT equipment rack, it may be helpful to decl

level, LpA’m

bosition(s) or

mean of the
jpment using

3)

brdance with

brdance with

presentative

in multiple
" example, in
hre the noise

emiss

3 ] 1 £+l I | 3 £3 ot £ 1 3 1 3 rda &
TOT TCVCTSTOT CIrC T T T aTa T ATITO T COTITTE UT a oIS~ OT Ui T at G OTUCT— O

expected range of noise levels for the particular product.

NOTE

The statistical upper limit A-weighted sound power level, Lwac, is easily computed

indicate the

from the sum

of the declared noise emission values Lya,m and Ky, see Formula (5). The value of Lya ¢, may be required by a
purchase specification, regulation, or other document, but it is not a requirement of this document to declare this
value explicitly.

The presentation of the declared noise emission values, Lia m, Lpa,m and Ky, shall include the following
information:

— identification of the product and description of the product configuration or variation with sufficient
detail to determine the applicability of the declared noise emission values. If such information is
not given, the declared noise emission values shall be taken as applying to all configurations or
variations of the listed product;

© IS0 2017 - All rights reserved
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Lwa,m and Ky, and optionally Lpa m;

as defined in ISO 7779;

determine unambiguously the mode(s) used for declaration;

and Ky.”.

Declared no
supplied to t

6.2 Addit

Annex C proy

7 Verific

7.1 Genel|

The procedy
only to the
not applicab
A-weighted ¢

Verification
installation &

Furthermors
and stated by

The procedu
batch uses tl
sample size
equipment.

7.2 Verifi

The followin
be applied fo
outstanding

the words “Declared noise emission values in accordance with ISO 9296” followed by the values of
identification of whether Lpa m, if declared, refers to the operator position(s) or to the bystander
positions

if more than one operating mode in accordance with ISO 7779 is possible, sufficient information to

a note stating “The quantity, Lwa ¢ (formerly called Lyaq) can be computed from the sum of Lywa m

S€ emission values should De given In sales, marketing, tecnnical, or other liter
he users, either published online or in hard-copy print format (see Annex B).

onal information

rides optional information on describing the character of the noise emissions.

ation of the statistical upper limit A-weighted sound power level, Ly

al

res for verifying the declared noise emission values'for ITT equipment are appl
statistical upper limit A-weighted sound power devel, Ly, (i.e. these procedursg
e to the declared mean A-weighted sound power level, Lya m, or to the declared
mission sound pressure level, Lya m).

shall be made from acoustical noise measurements using the procedures an
nd operating conditions in accordance‘with ISO 7779.

, the installation and operating gonditions for verification shall be as specified in Cle
 the manufacturer as specified in“Clause 6.

e single sampling inspéction procedure in accordance with ISO 7574-4. The verifi
bhall be n = 3. The réeference standard deviation oy shall be 2,0 dB for the family

cation of Lyj.¢for a batch of equipment

I inspection under repeatability conditions (see 3.3.1) if there is confidence that therg¢
ystermatic error of measurement connected with the relevant test laboratory.

ature

A,C

icable
S are
mean

d the

use 5

re for verifying the statistical upper limit A-weighted sound power level, Ly, for the

ration
fITT

b procedure is designed for inspection under reproducibility conditions (see 3.3.2). [t may

b iS no

Take a random sample of three units from the batch of new equipment under consideration. Measure
the A-weighted sound power levels for each unit in accordance with ISO 7779. The measured values are

denoted Lwa,1, Lwa,2, and Lya 3 in decibels, and their arithmetic mean value, L, in decibels, is given in

Formula (4):

-1
L=—(L
3(

+L

WA,1 WA,2

+L 4)

WA,3 )

This arithmetic mean value L is then used in the criteria formulae below to determine whether or not
the statistical upper limit value for the batch is verified.

The value of the statistical upper limit A-weighted sound power level, Ly ¢, in bels, is computed using
Formula (5) from the declared mean A-weighted sound power level, Lyya,m, in bels, and the statistical
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adder for verification, K, in bels, that have been published or otherwise provided by the manufacturer or
declarer according to Clause 6 as the declared noise emission values for the batch under consideration:

LWA,c = LWA,m + KV (5)

The manufacturer or declarer may have already performed the above computation and provided the
value of Ly ¢ directly. In this case, it should be confirmed that the value is in bels, rather than decibels,
and that it has been rounded to the nearest 0,1 B.

The decision on the acceptability of Lyya . for the batch is governed by the following rules:

L7T0< (Lya. —0,11B), the value of L ¢ is confirmed as verified for the batch,

—e

— i L/10> (LWA,C -0,1 lB) , the value of Lyya ¢ is not confirmed as verified for thebatch.

NOTE The above criterion formulae, which can be put in the form L /10< 4/A0) and L /10> A4/10,
are ddrived from ISO 7574-4:1985, Formula 6[6] which can be written in the form;

Om
Jn

The first term in parentheses is the “assumed mean” and the seegnd term is the “critical regjon” for 95 %
confidence (the constant 1,645 is the quantile value of the normal‘curve corresponding to 95 % probability).

A=(10xL,, —1,5140,)+1,645

Using|the values n = 3 and o), = 2,0 dB defined in this docuinent, the above expressed in bels, reduces to the

followfing:
A/10= LWA’c —-0,05640,, = LWA,c -0,11B

© IS0 2017 - All rights reserved 9
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Annex A
(normative)

Procedure for determining the statistical adder for verification, Ky

A.1 General

This procedllre is based on the declaration and verification procedures of ISO 7574-4. The statistical
adder for veriification, Ky, is needed in order to provide uniform noise declarations for the ITT(equipment
and also to pfovide a predictable probability of acceptance for the declarer.

A.2 Detenmmination of the statistical adder for verification, Ky

A.2.1 Initipl considerations

The statisticpl adder for verification, K, is added to the declared mean¥alue during the verifi¢ation
process to cpmpute the statistical upper limit A-weighted sound gower level, Lya ¢ (see Clause 7).
The statisticpl upper limit A-weighted sound power level, Lya ¢, isshot required to be declared by this
document, but it is easily computed from the declared mean A-wejghted sound power level, Ly 4, and
the statisticdl adder for verification, Ky (see 7.2). To obtain the-$tatistical adder for verification, K, for a
batch of equipment, the declarer shall take into account the following.

a) The starldard deviation of reproducibility, or (see 3:3.2) for A-weighted sound power level, lfiya, is
estimatgd to be 1,5 dB in ISO 7779 for most ITT equipment, and this value is used for the purjposes
of this dpcument.

b) The stapdard deviation of production, Gy, (see 3.3.3) for the A-weighted sound power lgvel is
determined from different units in the sample of the batch carried out in accordance with ISQ| 7779
under repeatability conditions (samtedaboratory, same operator, same apparatus).

c) The totall standard deviation, gp-for the batch for A-weighted sound power level is a combination
of the stpndard deviation of keproducibility, or for the test method and the standard deviatjon of
production, op, for the batch-of equipment (see 3.3.4).

NOTE 1 | The total standard deviation, ot, for the batch of equipment differs from the total standard
deviation), otot, in ISO{3744 and ISO 11201 since the latter applies to the test methods themselves, anfl does
not includle product-to-product variation.

d) The prog¢edure for verifying the statistical upper limit A-weighted sound power level, Lya ¢, (see
Clause 7)Gs in accordance with ISO 7574-4, the single sampling inspection procedure with a
verification sample size n = 3 and a relerence standard deviation oy = 2,0 dB for the family of ITT

equipment is used.

NOTE 2  When the verification procedure of Clause 7 is used in conjunction with the determination procedure
given in this annex, the declarer will have a known and predictable probability of acceptance; that is, the batch
will be accepted (the stated value for the statistical upper limit A-weighted sound power level will be verified)
with a probability of 95 %, and the declared mean A-weighted sound power level for the batch, Lya, m, is expected
to lie approximately 1,50m below Ly, c.

A.2.2 Determination of the sample total standard deviation for the batch

The declaration and verification procedures of ISO 7574-4 upon which the procedures in this document
are based assume that the measured values of A-weighted sound power levels of the units in the batch
are normally distributed, and that the true mean, g, and true total standard deviation, o, are known or
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closely approximated. These true values are approximated by the sample mean A-weighted sound

power level, L

The sample mean A-weighted sound power level, L

and the sample total standard deviation, s, defined in Formula (A.2).

WA

wa » 1S determined as in 5.2.

The sample total standard deviation, st is determined by the following two-step procedure.

First, the sample standard deviation of production, sp, for the measured values, Ly j, of the units in the
sample is computed according to Formula (A.1):

(%)

wher

Secorl
prodt

1,5 dB based on ISO 7779:

%%}

The v|

oy, of
to be

Wher
predi
proba
canb

Alter]
from
availa
then t
stand
warrd
borne

Becau

7/ L S~ \?
b VM_liL:;\ WA, WA

e M is the sample size (number of units in the sample).

d, the sample total standard deviation, s, is computed from the sample/standard
ction, sp, and the standard deviation of reproducibility, or, which is @ssigned here

_ 2 2 _ .2 2
—\/sp—i—GR —\/Sp+1,5

Lhe batch, respectively. The differences between theSe“estimates and the true values
small when the sample size, M, is relatively large.

the sample size is small, the statistical assumptions may no longer result in 4
Ctable probability of acceptance. For declarers who want to maintain or approxim

b included in K.

natively, the sample standard déviation of production, sp, can be estimated by the n
prior experience with similar ‘equipment, particularly when only a limited numbef
ble for the sample. If fewerithan three units are available, and there is no prior kno
he manufacturer or declarer shall set a minimum value of sp = 1,32 dB (such that the
ard deviation, st, willeqital the reference standard deviation, oy, of 2,0 dB). Higher v|
inted, for example,dfithe product emits prominent discrete tones, if there is significa
noise, or if ther€is-fan speed control that is sensitive to the test temperature.

to re

referg¢nce standard deviation (oM = 2,0 dB) as the value for s.

A.2.

se one of thégurposes of this test code is to define a reference standard deviation th{
resent the\total standard deviation for most ITT equipment, the declarer may sin

Determination of the statistical adder for verification, Ky

(A1)

deviation of
the value of

(A.2)

plues of L, and st are estimates of the true mean value, i, and the true total standard deviation,

are expected

known and
hte the 95 %

bility of acceptance even for small sample sizes, an additional “guard band”, G (described in A.2.3)

hanufacturer
of units are
wledge of sp,
sample total
alues may be
nt structure-

it is intended
hply use this

Once

the sample mean A-weighted sound power level, L, ,

and the total standard deviation, s, have

been determined or estimated for the batch, the statistical adder for verification, Ky, shall be computed
from Formula (A.3). The computed value shall be given in bels, rounded to the nearest 0,1 B. The
reference standard deviation for ITT equipment is oy = 2,0 dB (see 3.3.5).

For al

K

NOTE

| sample sizes:

1 1,514s, + 0,564
10

% (GM _St)]

1

(A.3)

This formula is based on ISO 7574-4 and for large sample sizes (M > 5), and it will resultin a probability

of acceptance of 95 %. The constant, 1,514, is the quantile value of the normal distribution curve corresponding
to 93,5 % probability.

© IS0 2017 - All rights reserved
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For M < 5, the probability of making a declaration that will be verified may be different than 95 %, but
generally still above 90 %, and even for a sample of one, generally not lower than 85 %. However, the
probability of acceptance for any specific declaration based on a small sample size can be much lower
in some extreme cases, as when all the units in the sample happen to be drawn from the low end of the
production variation range. Optionally for M < 5 to maintain or approximate a probability of making
a declaration with a probability of acceptance of 95 %, Formula (A.4) and Table A.1 can be used by

analogy with Formula (A.3):

v

K, = 1—10 1,514s, + 0,564(c —s,) + G| (A4)

Table A.1 — Guard band value, ¢

Sample size, M Guard band value, G
dB

1,00

0,75

0,50

0,40

0,35

G| W[

NOTE 2 The symbol, G, is a guard band value as given in Table A.I\as a function of the sample size, M.
Reference [10] provides the basis for derivation of the guard band values."The guard band is intended to regtore a
95 % probability of making a declaration that will be verified across.alarge population of declarers and vefrifiers
when the sanjple size is small, but the probability of acceptancefor any specific declaration based on a small
sample size cgn be much lower in some extreme cases, as wheniall the units in the sample happen to be grawn
from the low ¢nd of the production variation range, even whenthe guard band is included.

A much larggr guard band would be required to guarantee a probability of acceptance of at leas|95 %
for even the worst case declaration made using a'Small sample size.

See Annex B for examples of declarations meeting the requirements of this document.
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Annex B
(informative)

Examples of noise emission declarations

Presentation of single product or single configuration in one table

edt o P ; . ; h1S09296

Product name Server model’XY?

A

L

Prodi

Single-frame system cohfigure
processor subsystemjone /0

4 disk drives, bulkjpewer subs)
acoustical door set

ct description:

rstem, and

with one
rawer with

Quantities declared Operating mode 1dl

le mode

Decla|red mean A-weighted sound power levela, Lyya m, B:

7,4

7,2

lpAm

Declalred mean A-weighted emission sound pressure levelb,

dB: 59

57

Statis

tical adder for verification¢, Ky, B:

0,4

0,4

a

T
A-wei

b T
measl
to the

T

LWA,m
more

NOTE
NOTE
NOTE

C

he declared mean A-weighted sound power level, Lya m, is computed as the arithmetic average off
bhted sound power levels for a randomly selected sample, rounded to the nearest 0,1 B.

he declared mean A-weighted emission sound pressure level, Lya m, is computed as the arithmetic

nearest 1 dB.

he statistical adder for verification, Ky, is a quantity to be added to the declared mean A-weighted sou

red A-weighted emission sound pressure levels at the.bystander positions for a randomly selected sd

such that there will be a 95 % probability, of aeceptance, when using the verification procedures of
han 6,5 % of the batch of new equipment, lras A-weighted sound power levels greater than (Lya,m + K

1 The quantity, Lwa ¢ (formerly called LyAq) can be computed from the sum of Lya,m and K.
2 All measurements made in conformance with ISO 7779 and declared in conformance with ISO 9296

3 B, dB, abbreviations for bels ‘and decibels, respectively, where 1 B = 10 dB.

the measured

average of the
mple, rounded

hd power level,
[SO 9296, if no

).
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