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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 (fFEC)yomattmatters of efectrotechnicat standardization.

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part,3.

Draft International Standards adopted by the technical committees are circulated to the member bodieg for voting.
Publication ag an International Standard requires approval by at least 75 % of the membepbadies casting a vote.

International $tandard ISO 7779 was prepared by Technical Committee ISO/TC 43, Acoustics, Subcomnhittee SC 1,
Noise.

This second gdition of ISO 7779 cancels and replaces the first edition (ISO 7779:1988), which has been| technically
revised.

Annexes A, Bland C form a normative part of this International Standard)Annexes D and E are for information only.
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Introduction

ISO 7779:1999(E)

This International Standard specifies methods for the measurement of airborne noise emitted by information
technology and telecommunications equipment. Hitherto, a wide variety of methods have been applied by individual
manufacturers and users to satisfy particular equipment or application needs. These diverse practices have, in

many cases, made comparison of noise emission difficult. This International Standard simplifies such
and is the basis for the declaration of the noise emission levels of information technology and teleco
equipment,

In order tp ensure accuracy, validity and acceptability, this International Standard is based
Internationgl Standards for determining the sound power level and for determining the emission sd
level at tihe operator position(s) and bystander position(s). Furthermore, implemeftation is
conformange with these International Standards.

In many calses free-field conditions over a reflecting plane are realised by hemi-anechoic rooms. The
be particularly useful during product design to locate and to improve individual contributing n
Reverberation rooms may be more economical for production control and for obtaining sound power le
emission declaration purposes.

The metho
ISO 11201
declaration
determinati

d for measuring the emission sound pressure level at the operator or bystander positio

is specified in a separate clause, as this level is ot considered to be primary n
information. The measurements can, however, be carried out in conjunction with those fo
on in a free field over a reflecting plane.

For compafison of similar equipment, it is essential that.the installation conditions and mode of ope
same. In apnex C these parameters are standardized for-many categories of equipment.

This Inter
ISO/DIS 1

tional Standard is based on ECMA-74. It was circulated for enquiry under the erron
605 in 1993.

comparisons
mmunications

on the basic
und pressure
simplified by

b€ rooms may
Dise sources.
vels for noise

ns (based on
hise emission
sound power

ration are the

eous number
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Acoustics—Mmeasurementof-airbornenotseemittecby
information technology and telecommunications equipment

1 Scope

This Intern
technology
equipment,
basic emis
same type

Three basi
Standard i
(ISO 3741)
specify me
emission s
when deter

ptional Standard specifies procedures for measuring and reporting the noise emission

and telecommunications equipment. This standard is considered part of a noise test code

and is based on basic noise emission standards 1SO 3741, ISO 3744, |1SO 3745 and IS
Sion quantity is the A-weighted sound power level whichmay be used for comparing equ
but from different manufacturers, or for comparing different equipment.

C noise emission standards for determining the<sound power levels are specified in thig
h order to avoid undue restriction on existing facilities and experience. The first b
specifies comparison measurements in acreverberation room; the other two (ISO 3744 4
asurements in an essentially free field over a reflecting plane. Any one of these thre
andards may be selected and shall.then be used exclusively according to this Internati
Imining sound power levels of a machine.

The A-weighted sound power level is.Supplemented by the A-weighted sound pressure level me

operator pqg
pressure Ig
could caus

Methods fg
are specifig

This Intern
laboratorie

sition(s) or the bystander-pasitions, based on the basic noise emission standard 1SO 1120
vel is not a worker's immission rating level, but it may assist in identifying any potential
b annoyance, activity-interference, or hearing damage to operators and bystanders.

r determining whether the noise emission includes prominent discrete tones or is impulsiv
d in annexesD-and E respectively.

ational ‘Standard is suitable for type tests and provides methods for manufacturer
5 to obtain comparable results.

The metho

bf information
or this type of
D 11201. The
ipment of the

International
hsic standard
nd ISO 3745)
b basic noise
bnal Standard

hsured at the
1. This sound
problems that

e in character

and testing

ds_specified in this International Standard allow the determination of noise emission ley

els for a unit

tested individually.

The procedures may be applied to equipment which emits broad-band noise, narrow-band noise and noise which
contains discrete-frequency components, or impulsive noise.

The sound power and sound pressure levels obtained may serve noise emission declaration and comparison
purposes (see ISO 9296). They are not to be considered as installation noise immission levels; however they may
be used for installation planning (see ECMA TR/27).

If sound power levels obtained are determined for a number of units of the same production series, they can be
used to determine a statistical value for that production series (ISO 9296).
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2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this International Standard. For dated references, subsequent amendments to, or revisions of, any of these
publications do not apply. However, parties to agreements based on this International Standard are encouraged to
investigate the possibility of applying the most recent editions of the normative documents indicated below. For
undated references, the latest edition of the normative document referred to applies. Members of ISO and IEC
maintain registers of currently valid International Standards.

ISO 3741:1999, Acoustics — Determination of sound power levels of noise sources using sound pressure —
Precision methods for reverberation rooms.

ISO 3744:1994, Acoustics — Determination of sound power levels of noise sources using sounflyressure —
Engineering method in an essentially free-field condition over a reflecting plane.

ISO 3745:1977, Acoustics — Determination of sound power levels of noise sources — recision methods for
anechoic and|semi-anechoic rooms.

ISO 6926:1990, Acoustics — Determination of sound power levels of noise sources’ — Requiremgnts for the
performance and calibration of reference sound sources.

ISO 9295, Acpustics — Measurement of high-frequency noise emitted by computer and business equipnent.
ISO 9296, Acpustics — Declared noise emission values of computer and basiness equipment.
ISO 10302, Aroustics — Methods for the measurement of airborne noise emitted by small air-moving deyices.

ISO 11201:1995, Acoustics — Noise emitted by machinery and equipment — Guidelines for the u$e of basic
standards for|the determination of emission sound pressure levels at a work station and at other specifiedl positions.

ISO 11203, Acoustics — Noise emitted by machinery and equipment — Determination of emission sound pressure
levels at a work station and at other specified positions.from the sound power level.

IEC 60651, Spund level meters.

IEC 60804, Integrating-averaging sound level meters.

IEC 60942, Electroacoustics — Sound calibrators.

IEC 61260, Electroacoustics —Octave-band and fractional-octave-band filters.

ECMA TR/2711995, Method/fer the prediction of installation noise levels.

3 Terms and définitions

£ 2l L H L pu | pu | la A alafiait: H : Lo\ 2744 Sl 114
For the purposes—oft thtsnternattionat-Standard;the-terms—and-—defintitons give M ToO o744 antTo0 T 01 and the

following apply.
3.1 General definitions

3.1.1

basic noise emission standard (B-type standard)

procedure for determining the noise emission of machinery and equipment in such a way as to obtain reliable,
reproducible results with a degree of accuracy
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3.1.2

noise test code (C-type standard)

standard that is applicable to a particular class, family or type of machinery or equipment which specifies all the
information necessary to carry out efficiently the determination, declaration and verification of the noise emission
characteristics under standardized conditions

NOTE This International Standard together with 1SO 9295 and I1SO 9296 comprise the noise test code for Information
Technology and Telecommunications Equipment.

3.1.3

information technology and telecommunications equipment
equipment for information processing, and components thereof, used in homes, offices, computer installations,
telecommupications mstaifations, or similar environments

3.14
functional ynit
an entity of physical equipment, which has been allocated an identification number, capable of accomplishing a
specified tgsk

NOTE 1 A functional unit may be supported by a frame or frames and may be self-enclosed or designed to|be attached to
another devjce.

NOTE 2 An end-use enclosure in the form of a rack, populated with sub-assemblies or other functional|units, may be
considered & functional unit whether or not it has a separate identification number-

3.15
work statiof
place in thg working environment where an operator performs work

=

NOTE 1 1§ does not refer to a computer “workstation”, which dengtes a high-performance, single-user computd

NOTE 2 Hee ISO 11201:1995.

3.1.6
operating mode
condition il which the equipment being tested\is' performing its intended function(s)

3.1.7
idle mode
one or morg steady-state conditions in which the equipment being tested is energized but is not operating

3.1.8
floor-standing equipment
functional ynit which is_ifitended to be installed on the floor with or without its own stand

3.1.9
table-top equipment
functional §init. which has a complete enclosure and which is intended to be installed or used on a fable, desk or
separate stand

3.1.10
wall-mounted equipment
functional unit which is normally mounted against or in a wall and which does not have a stand of its own

3.1.11
sub-assembly
functional unit intended to be installed in another unit or assembled with other units in a single enclosure

NOTE The unit may or may not have its own enclosure and identification number.

3.1.12
rack-mounted equipment
one or more sub-assemblies installed in an end-use enclosure
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3.1.13
standard test

table

rigid table having a top surface of at least 0,5 m2 and length of the top plane not less than 700 mm

NOTE The

design for the standard test table is shown in annex A.

3.2 Acoustical definitions

3.2.1
sound pressu

p

re

square root of the time mean square sound pressure during the measurement duration

©1SO

NOTE1l Sodu
NOTE 2 Ses
3.2.2

nd pressure is expressed in pascals.

ISO 3744:1994.

time-averaged sound pressure level

Lpt
sound pressu
square sound

NOTE1l Tim
NOTE 2 Ses
3.2.3

Fe level of a continuous steady sound that, within a measurement time.jnterval, T, has the s
pressure as a sound under consideration which varies with time

E averaged sound pressure levels are expressed in decibels.

ISO 3744:1994.

emission soumd pressure level

Lp

sound pressu
particular fred
on a reflecting

NOTE Claus

3.24

re level at a specified position near a noise sogrce, measured with a particular time weig
uency weighting, when the source is in operation under specified operating and mounting
plane surface, excluding the effects of background noise

b 8 specifies the method for measurementof emission sound pressure level.

time-averaged emission sound pressure level

Lpeqt
emission sou
same mean s

LpeqT =
NOTE1 Itis
NOTE2 The

nd pressure level of a continuous steady sound that, within a measurement time interval,
fuare sound pressure(as a sound under consideration which varies with time

oo,

expressed in decibels.

2
p—ét)dt 4B
Po

emission sound pressure level is determined at the specified position(s) required by the test cqg

International S

Aame mean-

hting and a
conditions

T, has the

de (i.e. this

andard, for this specific family of information technology and telecommunications equipment).

NOTE 3 See ISO 11201:1995.

3.2.5

A-weighted impulse sound pressure level

Lpal

A-weighted sound pressure level determined with a sound level meter set for the | time-weighting characteristic

(impulse)
NOTE Itis

3.2.6

expressed in decibels.

C-weighted peak sound pressure level

I-pCpeak

highest instantaneous value of the C-weighted sound pressure level determined over an operational cycle
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3.2.7

ISO 7

sound power

W

rate per unit time at which airborne sound energy is radiated by a source

NOTE 1
NOTE 2

3.2.8

It is expressed in watts.

reference sound source
device which is intended for use as a stable source of sound, which has a known, calibrated broad-band sound

779:1999(E)

In this International Standard, it is the time-averaged value of the sound power during the measurement duration.

power speq

3.2.9
frequency I
octave ban

NOTE1

NOTE2 T
sound press
16 kHz octa
the octave b

NOTE3 |
measureme

NOTE 4 H
see 6.10.2 4

4 Confofmance requirements

Measuremg
a) The m
Stand{
b) For thg
used.
c) For m
specifi
5 Installd

trum over the frequency range of interest and which conforms to ISO 6926

ange of interest
(s with centre frequencies from 125 Hz to 8 000 Hz

nder special circumstances the frequency range may have to be extended; see 6:10.2 and Table 4.
he 16 kHz octave band should be included if a preliminary investigation indicates that it may affect
ure or sound power levels. However, if the noise in the 16 kHz octavechand contains discrete

e band should not be included in the determination of the A-weighteddevels. The range and centrg
ands are specified in ISO 266 [6]. See 6.10.2 and Table 4 for additional information.

the 16 kHz octave band is included in the measurements, the ptecedures of this International Star
Nt uncertainties greater than those stated in 6.2, 7.2 and 8.2.

or equipment which emits sound in the 16 kHz octave band, the procedures specified in ISO 9295 {
nd Table 4.

bnts are in conformance with this Imternational Standard if they meet the following requiremé

easurement procedures, thewinstallation and the operating conditions specified by thig
ird are taken fully into account.

pasurement of ‘emission sound pressure level at the operator or bystander positions
bd in clause 8-is used.

ition.and operating conditions

the A-weighted
ones, then the
frequencies of

dard may yield

hould be used,;

eNts.

International

b determination of sound power levels, one (and only one) of the methods specified in clause 6 or 7 is

. the method

5.1 Equipment installation

5.1.1 General

The equipment shall be installed according to its intended use. Installation conditions for many different categories
of information technology and telecommunications equipment are specified in annex C; these shall be followed
when noise emission declaration information is to be obtained. If the normal installation is unknown or if several
possibilities exist, a representative condition shall be chosen and reported.

Care shall be taken to ensure that any electrical conduits, piping, air ducts or other auxiliary equipment connected to
the equipment being tested do not radiate significant amounts of sound energy into the test room. If practicable, all
auxiliary equipment necessary for the operation of the equipment shall be located outside the test room and the test
room shall be free from all objects which may interfere with the measurements.
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NOTE If the equipment is mounted near one or more reflecting planes, the sound power radiated by the equipment may
depend upon its position and orientation. It may be of interest to determine the radiated sound power either for one particular
equipment position and orientation or from the average value for several positions and orientations.

5.1.2 Floor-standing equipment

5.1.2.1 Requ

irements for reverberation rooms

Floor-standing equipment shall be located at least 1,5 m from any wall of the room and no major surfaces shall be
parallel to a wall of the reverberation room.

5.1.2.2 Requ

irements for hemi-anechoic rooms

FIoor—standinJ; equipment shall be installed on the reflecting (hard) floor at a sufficient distance (mere

possible) fron

The equipme
dimensions o
requirements
due to their o

5.1.2.3 Comimon requirements

If the equipm
purposes, the
the frames du
covers on the
levels of one
all units coupl

Floor-standing equipment which is to be installed only in front of a wall shall be placed on a hard floor

hard wall (se
instructions o

5.1.3 Table-top equipment

5.1.3.1 Reqy

Table-top eqy
required for o
equipment sh

5.1.3.2 Reqy
Table-top equ

annex C (e.g.
centre of the

the walls, unless otherwise specified in annex C.

Nt shall be installed in a way which allows access to all sides except the reflecting pla
the reflecting plane(s) shall extend beyond the test object by at least the megasurement dis

vn vibrations.

bnt being tested consists of several frames bolted together injan installation or is too largs
frames may be measured separately. In such circumstances, additional covers may be
ring the acoustical evaluation. These additional covers shall be acoustically comparable wi
equipment. If a unit is mechanically or acoustically coupled to another unit so that the noig
are significantly influenced by the other, the equipmeént being tested shall, where practical
pd together in this way.

e the note in 7.3.1). The distance from‘the wall shall be in accordance with the ma
as specified in annex C. If such informiation is not available, the distance shall be 0,1 m.

irements for reverberation reems

ipment shall be placed-onthe floor at least 1,5 m from any wall of the room unless a table
peration according to-annex C (e.g. printers which take paper from or stack paper on the
bl be placed in the.centre of the top plane of the standard test table (see annex A).

irements for hemi-anechoic rooms
ipment_shall be placed on the floor unless a table or stand is required for operation a

printers: which take paper from or stack paper on the floor). Such equipment shall be pl
top_plane of the standard test table (see annex A). In any case the measurement surface

han 2 m, if

ine(s). The
tance. The

for reflection are specified in the note to 7.3.1. The plane(s) shall not contribute to the soumd radiation

for testing
equired for
h the other
e emission
ble, include

n front of a
hufacturer's

or stand is
loor). Such

ccording to
aced in the
defined in

7.6 terminates

an’the floor

5.1.4 Wall-mounted equipment

Wall mounted equipment shall be mounted on a wall of the reverberation room at least 1,5 m from any other
reflecting surface, unless otherwise specified. Alternatively, if operation permits, the equipment may be laid with its
mounting surface on the floor at least 1,5 m (more than 2 m, if possible, in hemi-anechoic rooms) from any wall of
the room.

If the equipment is usually installed by being recessed into a wall or other structure, a representative structure shall
be used for mounting during the measurements and described in the test report.


https://standardsiso.com/api/?name=3f913f5ab00e1f5201cdce43f583e95a

©1SO ISO 7779:1999(E)

5.1.5 Rack-mounted equipment

Rack mounted equipment shall be placed in an enclosure which complies with the installation specifications for the
equipment. The location of all units within the enclosure shall be described. The enclosure shall be tested as floor-
standing or table-top equipment. Rack-mounted equipment which does not include, but requires the use of, air-
moving equipment (i.e. cooling-fan assemblies) when in operation shall be tested with such equipment, as supplied
or recommended by the manufacturer.

Rack-mounted equipment with more than one end-use enclosure may be tested and reported either as individual
functional units or as a complete system.

5.1.6 Hand-held equipment

Hand held|equipment shall be supported 0,1 m above the reflecting plane by vibration-isolating “glements. The
supports shall not interfere with the propagation of airborne sound.

5.1.7 Subjassemblies

A sub-assgmbly shall be supported 0,25 m above the reflecting plane by vibration-isolating elements.| The supports

shall not inferfere with the propagation of airborne sound.
5.2 Inputjvoltage and frequency

The equipment shall be operated at its nominal rated voltage and the rated"power line frequency.

Phase-to-phase voltage variations shall not exceed 5 %.

5.3 Equigment operation

During the pcoustical measurements the equipment shall\be operated in a manner typical of normal ude.

Annex C gpecifies such conditions for many categories of equipment and shall be followed. However, if the

specified cpnditions are clearly contrary to the objective of providing uniform conditions closely corresponding to the

intended uge of the product, then an additiohal*mode or modes closely related to intended use shall be defined,

tested and documented. Any subsequent declaration shall either:

O declarg both values, indicating that/one is based on annex C, and indicating that the other is dgclared by the
manufacturer to be typical use forthe intended application; or

O declarg only the latter, jndieating that it is not based on annex C, but is declared by the manufacturer to be
typicalluse for the intended application.

The equipment shall beroperated for a sufficient period of time before proceeding with the acousticqdl test to allow

temperaturg and other/pertinent conditions to stabilize.

The noise s$hall\be measured with the equipment in both idle and the operating modes. If the equipment is designed

for perfornjing’ different functions, such as manually typing and automatic printing of stored inforpation, or for
printing in different print qualities, unless otherwise specified in annex C, the noise of each individual mode shall be
determined and recorded. For equipment which, in normal functional operation, performs several operating modes,
such as document insertion, reading, encoding, printing and document eject, and for which a typical operation cycle
has not been defined in annex C, such a typical cycle shall be defined for the measurements and described in the
test report.

In the case of rack-mounted equipment or other equipment in which the operation of several functional units is
possible, the units intended to operate together shall be operated during the test; all other units shall be in idle
mode. In the absence of operational guidelines provided by the manufacturer, the unit producing the highest
A-weighted sound power level shall be operated together with those other units required for its operation. All other
units shall be in the idle mode. However, if the operation of the unit which has the highest A-weighted sound power
level occurs only once and less than 5 % of the time during a typical 8-h working day, the unit producing the next
highest A-weighted sound power level shall be operated together with those other units required for its operation; all
other units shall be in the idle mode. If none of the operations occurs for more than 5 % of the time of a typical 8-h
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working day, then the afore-mentioned conditions with the unit with the highest A-weighted sound power level shall
apply.

Some equipment does not operate continuously because of its mechanical design or its mode of operation under
program control. Long periods may occur during which the equipment is idle. The operating mode measurements
shall not include these idling periods. If it is not possible to operate the equipment continuously during the acoustical
evaluation, the time interval during which measurements have to be made shall be described in the test plan,
equipment specifications or other documentation.

Some equipment has operational cycles that are too short to allow reliable determination of the noise emissions. In
such cases, a typical cycle shall be repeated several times.

If the equipmint being tested produces attention signals, such as tones or bells, such intermittent sound, shall not be
included in ap operating mode. During the acoustical evaluation in the operating mode(s), such_attention signals
shall be inopgrative or, if this is not possible, they shall be set to a minimum.

NOTE For|[certain applications, such signals as well as the maximum response of feedback signals‘of keyboardls may be of
interest. Such measurements may be made, but they are not part of the methods specified in this Int€rnational Standard.

6 Method for determining sound power levels of equipment in reverberation rooms
6.1 Genera

The method ppecified in this clause provides a comparison procedure"for determining the sound power levels
produced by |nformation technology and telecommunications equipment in a reverberation room, accofding to the
comparison method specified in ISO 3741.

It is strongly recommended that the room be qualified in accordance with ISO 3741:1999, annex A. Thig avoids the
need to determine the number of microphone positions and-equipment locations each time equipment is neasured.

6.2 Measurgment uncertainty

Measurements carried out in accordance with ‘this method yield standard deviations which are equalfto, or less
than, those gijen in Table 1.

Table 1 — Uncertainty inndetermining sound power levels in a reverberation room

Octave-pand One-third octave band Standard
centre frequencies centre frequencies deviation
Hz Hz dB
125 100 to 160 3,0
250 200 to 315 2,0
500 to 4 000 400 to 5 000 1,5
o 000 6 300 to 10 000 35,0

NOTE 1 For most information technology and telecommunications equipment, the A-weighted sound power level is
determined by the sound power levels in the 250 Hz to 4 000 Hz octave bands. The A-weighted sound power level is
determined with a standard deviation of approximately 1,5 dB. A larger standard deviation may result when the sound power
levels in other bands determine the A-weighted level.

NOTE 2 The standard deviations given in Table 1 reflect the cumulative effects of all causes of measurement uncertainty,
including variations from laboratory to laboratory, but excluding variations in the sound power level from equipment to
equipment or from test to test which may be caused, for example, by changes in the installation or operating conditions of the
equipment. The reproducibility and repeatability of the test results for the same piece of equipment and the same measurement
conditions may be considerably better (i.e. smaller standard deviations) than the uncertainties given in Table 1 indicate.
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NOTE 3 If the method specified in this clause is used to compare the sound power levels of similar equi
omnidirectional and radiate broad-band noise, the uncertainty in this comparison yields a standard deviation wh
that given in Table 1, provided that the measurements are carried out in the same environment.

6.3 Test environment

6.3.1 General

779:1999(E)

pment that are
ich is less than

Guidelines specified in 1ISO 3741 for the design of the reverberation room, as applicable, shall be used. Criteria for

room absorption and the procedure for room qualifications, specified in ISO 3741 shall be used.

ISO 3741 shall be followed with regard to the following:

a) testropm volume;

b) level of background noise.

6.3.2 Metgorological conditions

The requirgments of ISO 3741 shall be followed.
The followipg conditions are recommended:

a) barometric pressure: 86 kPa to 106 kPa;

b) tempefature: within the range defined by the manufacturer for the.equipment, if a range is defing
is so defined by the manufacturer, the recommended range is $15.°C to 30 °C;

c) relative humidity: within the range defined by the manufdcturer for the equipment, if a range

d; if no range

s defined; for

procegsing of paper and card media only, if no rangess so defined by the manufacturer, the fecommended

range |s 40 % to 70 %.

In addition [ for equipment the sound pressure level of-which varies with temperature, the room temp
the meaSUJement shall be 23 °C + 2 °C.

6.4 Instrymentation

6.4.1 General

The requirgments of 6.4 as well as the instrumentation requirements of ISO 3741 shall be followed.
Digital integration is the preférred method of averaging (see IEC 60804).

6.4.2 The microphone-and its associated cable

The requirgments<ef1SO 3741 shall be followed. In addition, the microphone and its associated g
chosen so|that their sensitivity does not change by more than 0,2 dB over the temperature rangg

brature during

able shall be
encountered
acoustical or

during measurement. If the microphone is moved, care shall be exercised to avoid introducing
electrical noise{et moears—flexineecables—or-slidinacontac o o e o

c(c-UgTomygeta Og—Capnic O Y0 COTTacCtsS a OtC e WATH

6.4.3 Frequency response of the instrumentation system

The requirements of ISO 3741 shall be followed.

6.4.4 Reference sound source

The reference sound source shall meet the requirements specified in ISO 6926 over the frequency ran
6.4.5 Filter characteristics

The requirements of a class 1 instrument specified in IEC 61260 shall be followed.

ements.

ge of interest.
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6.4.6 Calibration

During each series of measurements, a sound calibrator with an accuracy of 0,3 dB (class 1 as specified in
IEC 60942) shall be applied to the microphone to verify the calibration of the entire measuring system at one or
more frequencies over the frequency range of interest. The compliance of the calibrator shall be verified with the
requirements of IEC 60942 once a year, and the compliance of the instrumentation system with the requirements of
IEC 60651 (and IEC 60804 in the case of integrating systems) at least every 2 years in a laboratory making
calibrations traceable to appropriate standards.

The date of the last verification of the compliance with the relevant IEC standards shall be recorded.

The reference_sound source shall be fully calibrated every 2 years according to ISO 6926.

The referencg sound source shall be checked annually in accordance with 1ISO 6926:1990, note 5))tq determine
whether or ngt recalibration of the reference sound source is necessary prior to the 2-year calibration period. If
changes in arly one-third-octave-band space/time averaged sound pressure level exceed 0,5 dB; then the reference
sound source|shall be fully calibrated according to ISO 6926 before further use.
6.5 Installation and operation of equipment: General requirements

See clause 5.
6.6 Microphone positions and source locations
6.6.1 General
The major calise of uncertainty in determining sound power level inn&reverberation room is the spatial irfegularity of

the sound figld. The extent of this irregularity and, hence, the“effort required to determine the avefage sound
pressure leve| accurately is greater for discrete-frequency souhd than for broad-band sound.

It is strongly recommended that the room be qualified in(accordance with ISO 3741:1999, clause 8. Thig avoids the
need to determine the number of microphone positions and equipment locations each time equipment is neasured.

Otherwise (if the room is not qualified in accordance with clause 8 of ISO 3741:1999) the procedure gpecified in
clause 8 of ISP 3741:1999 shall be used to determine the minimum number of equipment locations and inicrophone
positions, and to determine microphone pasitions prior to each measurement. The results of the procedlre depend
on the presence or absence of significant/discrete-frequency components or narrow bands of noise in the sound
emitted by thg source. However, the.aumber of microphone positions and equipment locations is usually Jarge.

6.6.2 Numbgr of microphone paesitions, reference source locations and equipment locations
The requirements of ISO 37411999, clause 8, shall be followed.

6.6.3 Microphone arrangement

The requirements of ISO 3741:1999, clause 8, shall be followed.

6.7 Measurement of sound pressure level

6.7.1 General

The requirements of ISO 3741 shall be followed, as applicable.

6.7.2 Measurement duration

The requirements below in addition to those of ISO 3741 shall be followed, as applicable.

For equipment which performs repetitive operation cycles (e.g. enveloping machines), the measurement duration
shall include at least three operation cycles. For equipment which performs a sequence of varying operation cycles,

the measurement duration shall include the total sequence. Annex C specifies additional requirements for many
categories of equipment.

10
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6.7.3 Corrections for background noise

The requirements of ISO 3741 shall be followed, as applicable.

6.8 Measurement of the sound pressure level of the reference sound source

The requirements below in addition to those of ISO 3741 shall be followed.

For the purposes of determining the sound power level of the equipment by means of reverberant rooms, this
International Standard uses exclusively the comparison method specified in ISO 3741. This method has the
advantage that it is not necessary to measure the reverberation time of the test room. The comparison method

requires th
reference ¢
being teste
6.9 Calcy
The require
6.10 Caldg
6.10.1 Cal

The sound
interest is @

6.10.2 Cal
The A-weig

For compu
below.

For compu
described |

ound source shall be operated, as described in its calibration chart, in the presence of
d and in the presence of the operator, if required to operate the equipment.

lation of space/time-averaged band sound pressure level
ments of ISO 3741 shall be followed.
ulation of sound power level

culation of band sound power levels

0 6926. The
e equipment

power level of the equipment in each octave band or one-third octave band within the frequency range of

btained by using the comparison method of ISO 3741.
culation of A-weighted sound power level

hted sound power level, Lya. in decibels, shall be:calculated according to ISO 3741:1999,

annex F.

ations with octave-band data, the A values)are specified in Table 2, and jmax = 7, excepf as described

ations with one-third-octave-band'data, the A values are specified in Table 3, and jmax =
elow.

Table 2 — Values of A-weighting, A, for octave bands

21, except as

. Octave band
] centre frequency A
Hz dB
1 125 -16,1
2 250 - 8,6
3 500 -3,2
4 1 000 0,0
5 2 000 1,2
6 4 000 1,0
7 8 000 -11
8 16 000 -6,6

11
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Table 3 — Values of A-weighting,

A, for one-third-octave bands

. One-third-octave-band
J centre frequency A
Hz dB
1 100 -19.1
2 125 -16,1
3 160 —-134
4 200 -10,9
5 250 2.6
6 315 —-6,6
7 400 —-4,8
8 500 -3,2
9 630 -19
10 800 -0,8
11 1 000 0,0
12 1250 0,6
13 1600 1,0
14 2 000 1,2
15 2500 1,3
16 3150 1,2
17 4 000 1,0
18 5,000 0,5
19 6300 -0,1
20 8 000 -11
21 10 000 -2,5
22 12 500 -4.3
23 16 000 —-6,6
24 20 000 -93

discrete tone(s) then the 16 kHz octave band shaII not be mcluded in the determmanon of the A-weighted levels.
For equipment which emits noise in the 16 kHz octave band, the procedures specified in ISO 9295 for reporting
sound power levels shall be used (see Table 4).

NOTE 1 Tables 2 and 3 of this International Standard replace Table F.1 of ISO 3741:1999 in order to include the A-weighting

values, AJ in the 16 kHz octave band.

NOTE 2 If the noise source emits strong discrete frequency components,
performed using one-third octave band A-weighted values, if available.

12

it is recommended that the calculation be



https://standardsiso.com/api/?name=3f913f5ab00e1f5201cdce43f583e95a

©1SO

ISO 7779:1999(E)

Table 4 — Type of noise and determination of sound power levels

Type of noise in the frequency range of the octave bands
centred at Sound power level to be determined
125 Hz to 8 kHz 16 kHz
Broad-band or narrow-band Broad-band noise Combined A-weighted level (125Hz to 16 kHz)
noise according to this International Standard.
Discrete tone A-weighted level (125 Hz to 8 kHz) according to this
International Standard and the level and frequency of
the discrete tone according to ISO 9295.
Broad-banfor narrow-band MUiple tones A-weighted leverl (125 HzZ 10 8 KHz) acgording to this
noise International Standard and the levels-ar|d frequencies
of all tones in the 16 kHz octave (band that are within
10 dB of the highest tone level in.the band according
to I1ISO 9295.
Discrete tone Level and frequency “of ‘the discrete| tone in the
No significhnt noise 16 kHz octave band@ccording to ISO 9295.
Multiple tones Levels and frequencies of all tones in the 16 kHz
octave band that are within 10 dB of th¢ highest tone
level in thesband according to 1ISO 9295
7 Methog for determining sound power levels of equipment under essentially freeifield
conditiong over a reflecting plane
7.1 General
The methog specified in this clause provides a direct progedure for determining the sound power level$ produced by
information] technology and telecommunications equipment using essentially free-field conditions over a reflecting

plane as specified in ISO 3744 or ISO 3745. It applies to equipment which radiates broad-band noise

noise, nois
The measu
7.2 Meas
Measurem

frequency
Table 5.

Tah

b which contains discrete frequency ¢omponents or impulsive noise.
rement shall be carried out in an environment qualified in accordance with 1ISO 3744 or 1ISC
urement uncertainty

bnts carried out in @ceordance with this method yield standard deviations of reprodu
rfange of interestcofsthis International Standard which are equal to, or less than the va

narrow-band

3745.

Libility for the
lues given in

le 5 — Uncertainty in determining sound power levels in a free field over a reflecting plane
Octave band One-third-octave band Standard
centre frequencies centre frequencies deviation
HZ HZ B
125 100 to 160 3,0
250 to 500 200 to 630 2,0
1 000 to 4 000 800 to 5 000 1,5
8 000 6 300 to 10 000 2,5

NOTE 1 For most information technology and telecommunications equipment, A-weighted sound power level will be
determined by the sound power levels in the 250 Hz to 4 000 Hz octave bands. The A-weighted sound power level is
determined with a standard deviation of approximately 1,5 dB. A larger standard deviation may result when the sound power
levels in other bands determine the A-weighted level.

NOTE 2 The standard deviations given in Table 5 reflect the cumulative effects of all causes of measurement uncertainty,
including variations from laboratory to laboratory, but excluding variations in the sound power level from equipment to

13
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equipment or from test to test which may be caused, for example, by changes in the installation or operating conditions of the
equipment. The reproducibility and repeatability of the test results for the same piece of equipment and the same measurement
conditions may be considerably better (i.e. smaller standard deviations) than the uncertainties given in Table 5 indicate.

NOTE 3 If the method specified in this clause is used to compare the sound power levels of similar equipment that are
omnidirectional and radiate broad-band noise, the uncertainty in this comparison yields a standard deviation which is less than
that given in Table 5, provided that the measurements are carried out in the same environment.

7.3 Test environment

7.3.1 General

The test enviponment shall provide a free field over a reflecting plane. Criteria for suitable test environments are
defined in ISQ 3744 and ISO 3745.

NOTE A plane (floor, wall) is considered to be reflecting (hard) if its absorption coefficient o < 0,06~0ver tHe frequency
range of interest (e.g. concrete floor: o < 0,01, plastered wall: o= 0,04, tiled wall: o= 0,01).

7.3.2 Meteorplogical conditions
The requirements of ISO 3744 or 3745 as applicable shall be followed.
The following |conditions are recommended:

a) barometr|c pressure: 86 kPa to 106 kPa;

b) temperatpre: within the range defined by the manufacturer for the _equipment, if a range is defined;|if no range
is so defihed by the manufacturer, the recommended range is 15 °C to 30 °C;

c) relative Humidity: within the range defined by the manufacturer for the equipment, if a range is ¢lefined; for
processing of paper and card media only, if no range isso defined by the manufacturer, the recommended
range is 40% to 70%.

In addition, fof equipment the sound pressure level of which varies with temperature, the room tempergture during
the measurement shall be 23 °C + 2 °C.

7.4 Instrumgntation

7.4.1 Microphone and its associated cable

The instrument system, including the-microphone, shall meet the requirements of ISO 3744 or ISO 3745.
The instrument system, including’the microphone and its associated cable, shall meet the requirements gf ISO 3744
or 1ISO 3745 as applicable{f~the microphone is moved, care shall be exercised to avoid introducing agoustical or
electrical noise (e.g. from'wind, gears, flexing cables or sliding contacts) that could interfere with the mealsurements.

7.4.2 Calibration

During each [series of measurements, a sound calibrator with an accuracy of 0.3 dB (class 1 as s$pecified in
IEC 60942) shall be applied to the microphone to verify the calibration of the entire measuring system at one or
more frequencies over the frequency range of interest. The compliance of the calibrator shall be verified with the
requirements of IEC 60942 once a year and the compliance of the instrumentation system with the requirements of
IEC 60651 (and IEC 60804 in the case of integrating systems) at least every 2 years in a laboratory making
calibrations traceable to appropriate standards.

The date of the last verification of the compliance with the relevant IEC standards shall be recorded.

The reference sound source shall be fully calibrated every 2 years according to ISO 6926.

The reference sound source shall be checked annually in accordance with 1ISO 6926:1990, note 5, to determine
whether or not recalibration of the reference sound source is necessary prior to the 2-year calibration period. If

changes in any one-third-octave band space/time averaged sound pressure level exceed 0,5 dB, then the reference
sound source shall be fully calibrated according to ISO 6926 before further use.

14
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7.5 Installation and operation of equipment: General requirements

See clause 5.

7.6 Measurement surface and microphone positions

7.6.1 General

Except as specified in annex B, the requirements of 1SO 3744 or ISO 3745 shall be followed as applicable. For

information technology and telecommunications equipment, the preferred measurement surfaces are hemispherical
and are described in annex B of ISO 3744:1994. The conditions of clause 5 above shall however be followed. The

number an
annexes C

NOTE H
In some cg
parallelepipg

In order to
reference 1

d location of the mir‘rnphnnn pncifinnc shall be as elnnr‘ifinri inannexes B or C of ISQ 37

or D of ISO 3745:1977, as applicable, except as specified in annex B of this International’S

emispherical measurement surfaces require a minimum radius of 1 m in accordance with 1SQ 3744
ses, for example when equipment sound power levels are relatively low, it may, (be- helpfu
d measurement surface which permits measurement distances, d, as small as 0,25 nu

facilitate the location of the microphone positions, a hypothetical reference surface is
urface is the smallest possible rectangular box (i.e. rectangular parallelepiped) that just

equipment
from the e
microphon

and terminates on the reflecting plane(s). It has length |4, width l,%and height |3. Eleme

14:1994, or in
tandard.

and ISO 3745.
to select the

defined. This
encloses the
Nts protruding

uipment being tested which are unlikely to contribute to the noise-emission may be disjegarded. The

positions lie on the measurement surface, a hypothetical~surface of area S which

equipment jas well as the reference box and terminates on the reflectingplane.

The locati

envelops the

of the equipment being tested, the measurement surface and the microphone positions gre defined by
a co-ordinate system with horizontal axes x and y in the ground plane parallel to the length and

width of the

reference ox and with the vertical axis z passing through the>geometric centre of the reference bgx. The x axis

points towdrds the front of the equipment. The position of the*origin for the coordinates of the microphone positions

is specified| as follows:

a) for flogr-standing equipment: on the floor in the céntre of the plane of the reference box which is|coplanar with
the rogm floor;

b) for tabje-top equipment on a table or on the floor: same conditions as for floor-standing equipment described
in a);

c) for wall-mounted equipment: in_the centre of that plane of the reference box which is coplanar with the
mount{ng surface;

d) for rack-mounted equipment: same conditions as for floor-standing equipment described in a);

e) for hand-held equipment: same conditions as for floor-standing equipment described in a);

f)  for sull-assemblies: same conditions as for floor-standing equipment described in a);

NOTE Hotfixed microphone arrays, either a single microphone may be moved from one position to the next| sequentially or

a number of-fixed |||ib|up=|uuca may be—tsed—and—theit Uutputa Dalllp:cd :cqucutia”y Of billluitallcuuaiy. Iternatively, a

continuous microphone traverse may be used as described in annex B of ISO 3744:1994.

Near air exhausts, the microphone position shall be selected in such a way that the microphone is not exposed to
the air stream, otherwise a windscreen shall be used.

The microphones shall be oriented in such a way that the angle of sound incidence is the same as the angle for
which the microphone has the most uniform frequency response as specified by the manufacturer. For most
practical cases this will be an orientation towards the approximate geometric centre of the equipment.

7.6.2 Microphone positions on the measurement surface

Except as stated immediately below, microphone positions shall meet the requirements of 1SO 3744 or 1SO 3745,
as applicable, including the requirements for additional microphone positions and for reduction in the number of
microphone positions, where applicable.

15
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When the equipment emits prominent discrete tones, microphone positions given in annex B shall be used. If large
equipment is to be measured in small rooms providing free-field conditions over a reflecting plane in accordance
with ISO 3745, it may be easier to place the equipment not in the centre of the room but closer to a corner and to
arrange the microphone positions in the free field of the room. The equipment should be turned around so that noise
radiation from the different sides of the machine can be determined sequentially.

7.7 Measurement of sound pressure levels
7.7.1 General

Measurements of the sound pressure levels shall be carried out in accordance with ISO 3744 or ISO 3745 and with

the following requirements

Measurement
A-weighting g
shall be obtai

O the A-wd

operation

the A-we
(including

When using &
7.7.2 Measu
The requirem

For equipmer]

shall include @t least three cycles. For equipment which-performs a sequence of varying cycles, the mq

duration shall

When the m
averaging mg
dwelling at €
microphones,
period longer
actually acqui

Dwell duratior

7.8 Calcula

Calculation o
1ISO 3744:199

s of the sound pressure level shall be carried out at the microphone positions speeified
nd/or for each frequency band within the frequency range of interest, if required. The fol
hed:

ighted sound pressure levels and/or the band sound pressure levels, for\the specifieg
of the equipment;

ighted sound pressure levels and/or the band sound pressureJevels of the backgr
noise from support equipment).

sound level meter, the person reading the meter shall not disturb the sound field at the mig
ement duration

bnts below, in addition to those of ISO 3744, shall be-followed, as applicable.
t which performs repetitive operation cycles (e:g., enveloping machines), the measuremsg
include the total sequence. Annex C specifies additional requirements for many types of eq
pasurement duration over the total ;Sequence of operation cycles exceeds 40 s, time
y be performed in combination® by sampling all microphones in sequence at least ten
ach microphone each timeffor at least 4 s. This may be accomplished, for example
a multiplexer and an integrating analyser or integrating-averaging sound level meter. Sar
than 4 s should be carried-out, as required, to ensure that 4 s of data at that microphone
Fed and that any settling/period (due to exponential averaging, for example) is excluded.
and number of-samples shall be the same for all microphones.

ion of surface sound pressure level and sound power level

sound-pressure level averaged over the measurement surface shall be according to
4 _This includes corrections for background noise and test environment. For hemi-anec

meeting the rg

in 7.6 with
owing data

modes of

bund noise

rophone.

nt duration
pasurement
uipment.

and spatial
times and
with nine
npling for a
bosition are

clause 8 of
hoic rooms

pquirements of 1ISO 3745, no K-, correction is applied.

For the determination of A-weighted sound pressure levels from band levels, this International Standard extends the
frequency range of interest to include the 16 kHz octave band under some conditions. If the noise from the 16 kHz
octave band is broad-band in character, the A-weighted level shall be calculated from the one-third-octave band
measurements which include the 16 kHz octave band. If the noise in the 16 kHz octave band contains discrete
tone(s), then the 16 kHz octave band shall not be included in the determination of the A-weighted levels. For
equipment which emits noise in the 16 kHz octave band, the procedures specified in ISO 9295 for reporting sound
power levels shall be used (see Table 4 of this International Standard).

Tables 2 and 3 of this International Standard replace Table 2 of ISO 3744:1994 in order to include the A-weighing
values A in the 16 kHz octave band.

If the noise source emits strong discrete frequency components, it is recommended that the calculation be
performed using one-third-octave band A-weighted levels, if available.
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8 Method for measuring emission sound pressure levels at defined operator and
bystander positions

8.1 General

The method specified in this clause defines the conditions of measurement of emission sound pressure levels at the
work station (operator) position and at the bystander position(s) in an essentially free field over a reflecting plane in
accordance with 1ISO 11201. The method is applicable to equipment which radiates broad-band noise, narrow-band
noise, noise which contains discrete frequency components, or impulsive noise.

This method of measurement does not apply to sub-assemblies. However, where sound pressure levels are desired

for sub-as

measured $ound power level using Q = Qq = 8 dB shall be followed. This value of Q corresponds toyalx
a small sub-assembly radiating hemispherically; for uniformity this value of Q is applica
assemblieq. Optionally, actual emission sound pressure levels may be measured at operator.or bysta

of 1 m fro

as describgd below.

NOTE The methods for determining whether the noise at the operator position or at-the ‘bystander pos
prominent d|screte tones and/or is impulsive in character are specified in annex D and annex/E, respectively. ]

are applicable to equipment and sub-assemblies.

8.2 Meagurement uncertainty

n a previously
adial distance
ble to all sub-
hder positions

itions contains
'hese methods

Measurements carried out in accordance with this method yield standard deviations which are eqgdal to, or less
than, those| given in Table 6.

Table 6 4 Uncertainty in determining time-averaged sound pressure level at the operator and bystal
positions over a reflecting plane

Octave band centre
frequencies

One-third-octave band
centre-frequencies

Standard deviation

Hz Hz dB

125 100 to 160 3,0

250 to 500 200 to 630 2,0
1 000 to 4 000 800 to 5 000 1,5
8 000 6 300 to 10 000 2,5

NOTE 1 Hor most information)technology and telecommunications equipment, the A-weighted sound pr
determined py the sound pressure levels in the 250 Hz to 4 000 Hz octave bands. The A-weighted sound p
determined with a standard<deviation of approximately 1,5 dB. A larger standard deviation may result when the

levels in other bands determine the A-weighted sound pressure level.

nder

pssure level is
essure level is
sound pressure

NOTE 2 Ip free-field conditions over a reflecting plane, the standard deviations given in Table 6 reflect the cunulative effects

of all causep of measurement uncertainty, including variations from laboratory to laboratory, but excluding v
sound presqurélevel from equipment to equipment or from test to test which may be caused, for example, by

Ariations in the

changes in the

installation or operating conditions of the equipment.

8.3 Test environment

8.3.1 General

The measurements shall be carried out in a qualified environment in accordance with ISO 11201. For convenience,
the measurements may be carried out in conjunction with those performed in accordance with clause 7.

CAUTION: Installation conditions are not always identical between clause 6 and clause 7.

8.3.2 Meteorological conditions

The environmental conditions shall be as specified in 7.3.2.

17
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8.4 Instrumentation
Instrumentation shall meet the provisions of ISO 11201 and the additional requirements of 7.4.
8.5 Installation and operation of equipment

Equipment shall be installed and operated in accordance with the requirements of clause 5 except that table-top
equipment shall be installed centred on a standard test table. Any table-top equipment combination which includes a
keyboard shall be installed such that the smallest rectangle in the plane of the table and encompassing the
keyboard and other units is centred on the top of the standard test table. Any table-top equipment combination
which normally is operated with a detachable keyboard but which is tested without the keyboard shall be centred on

the test table as-inthe-preceding-sentenceas-ithekeyboardwere-present:

For optional measurement of sub-assemblies intended for use in table top products, install the sub=assgmbly in the
centre of a standard test table and isolated from the surface by three or four elastomeric feet, approximately 12 mm
high. For optional measurement of sub-assemblies intended for use in other enclosures “or’racks,| install the
sub-assembly as specified in 5.1.7.

8.6 MicropHone positions

NOTE These requirements are in accordance with, but more specific than, those of 15©+11201.

8.6.1 At the ¢perator position(s)

One or more| operator positions shall be specified for equipment which requires operator attention while in the
operating modle.

For equipment which is operated from a standing position, the microphone shall be located 1,50 m £+ 0,03 m above
the floor (see [Figure 1, position P1).

For equipment which is operated from a seated position;, the microphone shall be located 1,20 m + 0,03 m above
the floor (see [Figure 1, position P2 or P3).

The horizontgl distance from the reference boxshall be 0,25 m £ 0,03 m unless this distance is not regresentative
of the operatgr position; in the latter case the representative operator position shall be described and shall be used.
For desk-top ¢quipment which normally has ‘a detachable keyboard and which is tested without the keybpard (e.g. a
desk-top pergqonal computer or a vide@_display unit that is tested without a keyboard), the distance from the front
end of the reference box, for purposes)of determining the operator position, shall be 0,50 m = 0,03 m in font of such
equipment (s¢e Figure 1, position'P4).

For optional measurement of.sub-assemblies intended for use in equipment with a defined operator ppsition, this
operator posifion shall becused for the sub-assembly measurement.

NOTE 1 Dur|ng thismeasurement the operator should be absent, if possible, or move aside, so that he/she can|still operate
the equipment put does:not significantly disturb the sound field around the microphone.

NOTE 2 If sqund pressure level at the operator position is measured on operator-attended equipment, then megsurement of
sound pressure level at The bystander position IS not required.

8.6.2 At the bystander positions

For equipment which does not require operator attention while in the operating mode, an operator position heed not
be specified. In this case, at least four bystander positions shall be selected and specified.

The bystander positions shall be 1,00 m = 0,03 m away from the projection of the reference box on the horizontal
plane 1,50 m = 0,03 m above the floor. The four preferred bystander positions are centred at the front, rear, right
and left sides of the equipment. If the length of any side of the reference box exceeds 2,0 m, additional bystander
positions at 1,0 m intervals should be used. For wall-mounted equipment or for equipment placed against the wall,
the three preferred bystander positions are centred at the front, right and left sides of the measurement surfaces.

For optional measurement of sub-assemblies intended for use in equipment which does not require operator
attention while in the operating mode, the provisions of the preceding two paragraphs apply.

18


https://standardsiso.com/api/?name=3f913f5ab00e1f5201cdce43f583e95a

©1SO ISO 7779:1999(E)

8.6.3 Microphone orientation

The microphones shall be oriented in such a way that the angle of sound incidence is the same as the angle for
which the microphone has the most uniform frequency response. For most practical cases, the primary sound
source is assumed to be 30° below horizontal (see Figure 1).

Dimensions in metres

P1
30° P2
/ 1‘ 30° ¢
0725 ~
/ 0,25
)e
m‘ N
1T
1 r b) Seated operator for floor-
a) Standing operator standing equipment
P3 P4
30° 30°
S IR = 0,50
< o
—
A —_— R C_
 E—

= 0

(=} O-

¢) [eated operator fgr table-top equipment d) Seated operator for table-top equipnent
(case 1: with keyboard) (case 2: without keyboard)

Figure 1 — Examples of microphone positions for standing and seated operators

8.7 Measurement of sound pressure levels

8.7.1 General

Measurements of the emission sound pressure level required by this clause shall be carried out at the microphone
positions specified in 8.6 with A-weighting and/or for each frequency band within the frequency range of interest.

The following data shall be obtained:

0 the A-weighted sound pressure levels and/or the band sound pressure levels, for the specified modes of
operation of the equipment;
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(including noise from support equipment).
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the A-weighted sound pressure levels and/or the band sound pressure levels of the background noise

When using a sound level meter, the person reading the meter shall not disturb the sound field at the microphone.

Should spatial fluctuations occur, due to interferences or standing waves, it is recommended that the microphone be
moved by approximately 0,1 m in a vertical plane around the nominal measurement position, and the average
sound pressure level be recorded.

NOTE 1

The methods for determining whether the emission sound pressure at the operator position or at the bystander

positions contains discrete tones and/or is impulsive in character are specified in annex D and annex E, respectively.

Measuremen

positions spe¢ified in 8.6 if any of the Lpcpeak l€Vels at the specified positions exceeds 120 dB.

NOTE2 So

information tec
greater than 1
reporting are reg

8.7.2 Measu

The measurement duration shall be as specified in 7.7.2.

8.7.3 Calculg

A-weighted sq

LpA =10
where

A isth
For the deter
frequency ran
octave band
measurement
tone(s), then
equipment wh
power levels s

of the C-weighted peak sound pressure level, Locpeak, Shall be carried out at the nicrophone

e regulations require declaration of C-weighted peak sound pressure levels greater than-430dB. C
hnology and telecommunications equipment is unlikely to emit C-weighted peak sound préssure ley

quired.

ement duration

tion of A-weighted sound pressure levels from band levels

und pressure levels Ly may be measured directly‘ar determined from the following equati

Jmax

lg 10
2

0,1[ij+Aj] 4B

e level in the j-th octave or one-third-octave band,;
e A-weighting from Table 2/or 3.

nination of A-weighted’sound pressure levels from band levels, this International Standard

ge of interest te-inelude the 16 kHz octave band under some conditions. If the noise from
s broad-band in“character, the A-weighted level shall be calculated from the one-third-o
s which include the 16 kHz octave band. If the noise in the 16 kHz octave band contai
the 16 kHz octave band shall not be included in the determination of the A-weighted
ich emits noise in the 16 kHz octave band, the procedures specified in 1ISO 9295 for repo
hall"\be used (see Table 4).

bntemporary
els (LpCpeak)

PO dB, which is set in this International Standard as a conservative threshold abeve which measlirement and

pn:

1)

bxtends the
the 16 kHz
ctave band
ns discrete
levels. For
rting sound

NOTE
performed usin

g one-third-octave-band A-weighted levels, if available.

8.8 Calculation of the mean emission sound pressure level at the bystander positions

If the noise source emits strong discrete frequency components, it is recommended that the calculation be

If bystander positions are defined, the mean A-weighted sound pressure level, Lps, and the mean band sound
pressure levels, Ly, if required, at bystander positions defined in 8.6.2, shall be calculated as specified in the
following formula:

0; N
Lp=10IgE-I—Zlo
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Lp is the band emission sound pressure level averaged over the bystander positions, in decibels (reference:
20 pPa);

Lpi is the band emission sound pressure level resulting from measurement at the i-th bystander position, in
decibels (reference: 20 yPa);

N is

the number of bystander positions.

For A-weighted sound pressure level, the symbols L and L are replaced by Lpa and Lpa;.

9 Inform

9.1 Inforn

The inform
requiremer
with the teg

All require
Internationql Standard. That is, the requirements below are necessary but not sufficient.

9.1.1 Equi

The followi

a) adesg
unit; n
test);

b) acom
test pr

c) acom

d) thelog

e) thelog

f) theno

g) asam
record

h) a state

The followi

Ation to be recorded and reported

hation to be recorded

htion specified in 9.1.1 to 9.1.5 shall be recorded, when applicable. In addijtion, any devig
t in this noise test code or from the basic standards upon which it is based‘shall be recd
hnical justification for such deviation.

ments for recording and reporting specified in the basic standards are also require

pment under test

ng information shall be recorded:

ription of the equipment under test (including main dimensions; name, model and serial ny

hlete description of the idle and operating modes, including operating speed, data medium
bgramme in terms that are meaningfulfor the type of equipment being tested;

blete description of the installation and mounting conditions;

ation of the equipment in the-test environment;

ation and functions of an eperator, if present;

minal power line frequency, in hertz (e.g. 50 Hz), and the measured power line voltage, in v,

ble of typical hardcopy output of the product being tested, when applicable, should be filed
bd data;

ment as\tewhether the noise emission depends on room temperature, if known.

ng-information is recommended to be recorded; a tape recording is recommended as follow

tion from any
rded together

ments of this

mber of each

hme, model and serial number of noise producing components and sub-assemblies in the unit under

used and the

DItS;

as part of the

5.

For each operating mode, for the operator position (if defined), otherwise for the bystander position (if defined) with
the highest A-weighted sound pressure level, a high quality magnetic tape recording may be made, of at least 1 min
duration, annotated by voice on the second track with the name of the product, the test mode, the microphone
position, and the A-weighted sound level of the signal. Dolby or other magnetic tape noise reduction features
SHALL NOT be used. This International Standard does not require that a calibration signal be recorded. The bias
used in recording shall be noted on the cassette.

9.1.2 Acoustical environment

The following information shall be recorded.

a)

If the sound power is determined in accordance with clause 6 (ISO 3741):

1) a description of the test room, including dimensions, shape, surface treatment of the walls, ceiling and
floor; a sketch showing location of source and room contents;
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b)

2) adescription of diffusers, or rotating vanes, if any;

3) qualification of reverberation room in accordance with annex A of ISO 3741:1999;

©1SO

4) the air temperature, in degrees Celsius, relative humidity as a percentage, and barometric pressure in

kilopascals.

If the sound power is determined in accordance with clause 7 (ISO 3744 or ISO 3745):

1) a description of the acoustical environment, if indoors, the size and acoustic characteristics of the room,
including absorptive properties of the walls, ceiling and floor; a sketch showing the location of the

equipment under test;

2) envifonmental correction K, resulting from the acoustical qualification of test environment jn
with jannex A of ISO 3744:1994, unless the environment has been qualified in accordance(witt]

in the case of compliance with 1ISO 3745, this should be stated;

3) the air temperature in degrees Celsius, relative humidity as a percentage, and,barometric

kiloppscals.

hccordance
ISO 3745;

bressure in

For emigsion sound pressure levels at the operator and bystander positions in-accordance with clause 8

(ISO 112p1):

NOTE 1 The type of information below is the same as for sound power detérmination, just described, bl
may differ|from those recorded for sound power. If the information recorded fersound power determination in|

with the pfeceding paragraph is applicable here, it is sufficient to so note in.the test file.

1) a description of the acoustical environment, if indoors, the,size and acoustic characteristics 0
including absorptive properties of the walls, ceiling and~floor; a sketch showing the loca

equipment under test;

2) envifonmental correction K, resulting from the acoustical qualification of test environment in

with [SO 3744:1994, annex A,

NOTE 2 Environmental correction K5 is not to e’ used to modify the measured values, but is included 3

test record as in indication of the quality of the measurement.

3) the air temperature in degrees, Celsius, relative humidity as a percentage, and barometric

kiloplascals.

9.1.3 Instrumentation

The following [information shaltbe’recorded:

a)
b)
c)
d)
e)
f)

9)
h)
i)

)

22

equipment used for theomeasurements, including name, type, serial number and manufacturer;

bandwidth of frequency analyser;

frequency response of the instrumentation system;

t the values
accordance

f the room,
tion of the

hccordance

5 part of the

pressure in

method used for daily checking of the calibration of the microphones and other system components;

the date and place of annual calibration;

the test method used;

the band space/time-averaged sound pressure level in accordance with clause 5 of ISO 3741:1999; or

the surface sound pressure level in accordance with clause 8 of ISO 3744:1994 or 7.7.8; and

the mean value of the emission sound pressure level at the operator or bystander positions in accordance with

clause 8 of ISO 11201:1995; and

impulsive sound pressure level, in accordance with annex E, if measured.
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9.1.4 Acoustical data

The following information shall be recorded.

a)

b)

c)

If the sound power is determined according to clause 6 (ISO 3741):

1) location and orientation of the microphone traverse (path) or array (a sketch should be included if
necessary);

2) the corrections, if any, in decibels, applied in each frequency band for the frequency response of the
microphone, frequency response of the filter in the passband, background noise, etc.;

3) thp values of the difference between the sound power and sound pressure levels profluced by the
reference sound source (Lw — Lpy), in decibels, as a function of frequency;

4) the band pressure level readings, in decibels, to at least the nearest 0,1 dB (preferred), 0,5/dB (required)
for the calculations in 1ISO 3741;

5) the sound power levels in decibels (reference 1 pW) in octave and/or one-third-octave bands$, tabulated or
plptted to the nearest 0,1 dB (preferred), 0,5 dB (required);

6) thp A-weighted sound power level in decibels (reference 1 pW) rounded to the nearest 0,1 dB (preferred),
0,p dB (required);

7) the date, time and place that the measurements were carried out, and the name of the persgn who carried
oyt the measurements.

If the Jound power level is determined according to clause’Z (ISO 3744 or ISO 3745):

1) the shape of the measurement surface, thetneasurement distance, the location and [orientation of
m|crophone positions or paths; if traversing microphones were used, the maximum traversing speed along
a path and microphone orientation shall be reported;

2) the area, S of the measurement surface;

3) thp corrections, if any, in decibels, applied in each frequency band for the frequency response of the
m|crophone, and frequency résponse of the filter in the passband;

4) thp background noise _correction K; (A-weighted or in frequency bands) for the surface sqund pressure
leyels;

5) thpe backgroundmoise level measured at each point and the average background sound pressure levels;

6) thp environmental corrections Ky (A-weighted or in frequency bands) and the method by| which it was
dgterminedin accordance with one of the procedures of annex A of ISO 3744:1994;

7) the‘Asweighted surface sound pressure level and the band surface-averaged sound pressurg level Lpy, for
each frequency band of interest, rounded o at least the nearest 0,1 dB (preferred), 0,5 dB (required);

8) the sound pressure levels Ly (A-weighted or in frequency bands ) at each measuring point i;

9) the A-weighted sound power level Lyp, and the band sound power level Ly, for each frequency band of
interest, rounded to the nearest 0,1 dB (preferred), 0,5 dB (required);

10) the date, time and place that the measurements were carried out, and the name of the person who carried

out the measurements.

For sound pressure levels at the operator and bystander positions according to clause 8 (ISO 11201):

1)

the measurement positions and microphone orientations (preferably including a sketch);
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if an operator position is defined according to 8.6.1, the A-weighted sound pressure level Lya, the band

sound pressure levels if required, and the C-weighted peak sound pressure level Lpcpeak if greater than
120 dB, measured at the operator position(s) for both the idle and operating modes, in decibels, rounded to
the nearest 0,1 dB (preferred) 0,5 dB (required);

if bystander positions are defined according to 8.6.2, the A-weighted sound pressure levels at the

bystander positions, if required, the mean A-weighted sound pressure level Lpa, and the mean band sound
pressure levels, if required, calculated according to 8.8 and the C-weighted peak sound pressure level
Lpcpeak if greater than 120 dB (see note 2 in 8.7.1) at the bystander position with the highest A-weighted
sound pressure level for both the idle and operating modes, in decibels rounded to the nearest 0,1 dB
preferred (0,5 dB required);

2)
3)
4)
outli
5) optid
proc
6) A-we
as re
7)
carri
9.2 Testrey

The test repo

a)

b)

d)

e)

f)

9)

h)

NOTE 1

A statem
positions
ISO 3741
Internatio

A statem

(preferredl), 0,5dB (required) and that these emission sound pressure levels are expressed

(referenc

A statem
are not td

The nam

The A-weighted sound‘power level, Ly, in decibels, for the idle mode and the operating mode(s

1 pW).

The sour
the opers

opticj‘nally, the impulsive parameter AL;, in decibels, if AL;j= 3 dB, in accordance with the

the glate, time and place where the measurements were carried out, and the name of the

ed in annex E;

nally, the frequency, in hertz, of any prominent discrete tones identified in,@gcordand
bdure of annex D and the quantity (L; — Ly), in decibels, associated with that prominent disd

ighted background noise levels and background noise correction K15 atleach specified p
quired, background noise levels and correction K; in frequency bands;

pd out the measurements.
ort

t shall contain at least the following information.

ent as to whether or not the sound power levels-and sound pressure levels at operator o
have been obtained in full conformity with the procedures specified in this International St
, ISO 3744 or ISO 3745, as applicable, andyISO 11201. Any deviation from any requireme
nal Standards shall be reported together with the technical justification for such deviation.

Ent that these sound power levels afe expressed in decibels (reference 1 pW) to the neg
> 20 puPa) rounded to the nearest 0,1 dB (preferred) 0,5 dB (required).

bnt that “Measured values.in this report are for use in planning or in determining declared v
be confused with the 'declared values.”

b(s) and model number(s) of the equipment under test.

d power levels, Ly, in decibels, in octave or one-third-octave bands, if required, for the idlg
ting, mode(s); the bandwidth used shall be stated (reference 1 pW).

procedure
e with the
rete tone;

bsition, and

erson who

[ bystander
andard and
nt of these

rest 0,1 dB
n decibels

hlues. They

(reference

mode and

If an operator position is defined according to 8.6.1, the A-weighted emission sound pressure level, Lpa, and if
required, the band emission sound pressure levels, in decibels, at the operator position(s) for the idle and
operating modes.

If bystander positions are defined according to 8.6.2, the mean A-weighted emission sound pressure level, Lpa,
and, if required, the mean band emission sound pressure levels in decibels, measured at the positions

specified

in 7.6.2 around the equipment for the idle and operating modes.

A detailed description of operating and installation conditions of the equipment being tested with reference to

annex C,

if applicable.

in decibels (reference 1 pW), sound power level may be expressed in bels, using the identity 1 bel = 10.
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NOTE 2 For the determination of declared noise emission values for information technology and telecommunications
equipment in accordance with 1ISO 9296, a positive number is added to the average measured value of the sound power level
based on statistical considerations to account for both random measurement errors and production variations; the sum is
divided by ten and expressed in bels.

The above information may be supplemented by one of the following statements, which describe the character of
the noise as determined in accordance with annexes D and E:

a)
b)
c)

d)

no impulsive noise, no prominent discrete tones;

impulsive noise, no prominent discrete tones;

. L. L . L. .
promimentatscrete tones, Mo MpPurStve11o1Se;

impulsjve noise and prominent discrete tones.

NOTE 3 Some regulations require the reporting of the C-weighted peak sound pressure level if greater than 180 dB.
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Test accessories

A.1 Standard test table

The design fgr the standard test table is shown in Figure A.1. The top of the table shall be of hendéed laminated
wood 0,04 m|to 0,10 m thick, having a minimum area of 0,5 m2 and a lateral dimension of between 0,70 m and
0,75 m. The Height of the table shall be 0,75 m £ 0,03 m. The table may have a slot in its top plate to allpw paper to
be inserted f¢r printers which feed the paper from underneath their bottom cover. A slot\0,015 m by|[0,400 m in
lateral dimengions has been found practical for most printer paper.

Dimensigns in metres

0,75
23 4 — —F
S o-
1
LN
r"-
o — —_— o
77 - —

Key
1 Legs and braces: Screwed and bonded

2 Isolating pads

Figure A.1 — Standard test table
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A.2 Typing robot

The typing robot shall be designed to operate a keyboard in the manner specified in this International Standard. The
robot here described uses eight solenoids, each being individually adjustable to operate one of the selected
keyboard keys.

The requirements for this robot are as follows.

a) The noise of the robot shall meet the requirements for background noise of this International Standard.

b) The stroke of each solen0|d plunger shall fully release the key in |ts upper position and push it completely down
to its stop; irds including
typewijiters.

c) The elgctrical input signal shall be a rectangular pulse of 50 ms duration, and of adjustable amplitfide.

d) The sqlenoid characteristics shall provide an increasing force during key-down motjon,‘as shown|in Figure A.2.
A suitdble design is shown in Figure A.3.

e) The plunger mass shall be 20 g £ 1 g; its end shall be soft (e.g. closed-cell foam, 40 Shore A).

A completd operation of a single key includes the following three steps, whiech are shown in Figure A.4

a) Home jposition Sy
The plinger rests under its own weight with its soft end on the key.

b) Key operation
When |excited by the solenoid, the plunger pushes.the key down until it has reached its stop pgsition S.. The
adjustment of the solenoid should give a plunger(Clearance of 1 mm; an appropriate mark at the ppper plunger
end will facilitate this adjustment.

c) Key return
The plunger is returned only by thétkey spring. The plunger return stop shall be soft and alloyv a maximum
overshoot of 0,5 mm; the plunger returns to its home position, resting on the key.

NOTE The specification-is.based on the design of the robot described in reference [1] in the bibliography.
=
%
s 12—
=10
[y
7 I
> R = !
| I
|
6 | |
| I
L — | |
| |
2 | |
| |
I N I SR I
0 1 2 3 b 5 6 7 8
Se S, Stroke, mm

Figure A.2 — Solenoid characteristics for a plunger stroke of 4 mm
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e~

T
| -

ifh millimetres

a) Step 1 — Home position b) Step 2 — Key operation c) Step 3 — Key return

Figure A.4 — Individual steps of the solenoid operation

28


https://standardsiso.com/api/?name=3f913f5ab00e1f5201cdce43f583e95a

©1SO

Annex B
(normative)

Measurement surfaces

ISO 7779:1999(E)

Refer to annexes B or C of ISO 3744:1994 or to annexes C or D of ISO 3745:1977, as applicable, with the following
exception. For the purposes of this International Standard, Table B.1 of this International Standard replaces Table 8,

“Recomme
ISO 3745:1

.

NOTE T
Table 8 of 14
x>0 and
1ISO 3745:19
accordance

977.

hded microphone positions when the source emits predominant pure tones,”

[able B.1 — Coordinates of microphone positions for equipment emitting discrete'\tones

Position XIr yir zIr
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 -0,26 - 0,65 0,71
8 0,74 -0,07 0,67
9 - 0,26 0,50 0,83
10 010 -0,10 0,99

with 1ISO 10302.

In

he microphone position layouttspecified in Table B.1 distributes the microphones more evenly
bO 3745:1977, which has fivelofithe ten microphones in the quarter of the hemisphere having coorndinates of both
< 0 Moreover, the layout\in' Table B.1 avoids a problem presented by microphone position §
77, namely that the pasition is in or near the plenum exhaust air stream when measurement

annex C of

than those of

of Table 8 of
5 are made in
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Annex C
(normative)

Installation and operating conditions for specific equipment categories

C.1 General

This annex sf

of such equipment, the conditions shall be satisfied in order to comply with this Internationah Stand

possible, the
with a view
measurement

For categorie
justified in the

The operating
pressure leve

The following

C.z2
C3
CA4
C5
C.6
C.7
C.8
C.9
C.10
cl
C.12
C.13
C.14
C.15
C.16
Cc.17

C.18
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Ty
CH
Te
Kg
Cq

Ca

Magnetic tape units

Di

Vi

El

ecifies installation and operating conditions for many specific categories of equipment/DU
conditions specified in this annex are considered to be typical of average end use)They a
to facilitate the operation of the equipment and to enhance the reliahility of the
S.

5 of equipment not covered in this annex, the actual test conditions used shall be des
test report.

conditions are strictly the same for the determination of both_ sound power levels and emig
s at specified positions. (See clause 3 for definitions of theséquantities.)

categories of equipment are included.
pewriters

aracter- and line-printers

leprinters

yboards

piers (duplicators)

rd readers — card punches

Gk units and storage sub-systems
bual display/units

pctronic units

Mi

croform readers

Facsimile machines (Telecopiers) and page scanners

Cheque processors

Personal computers and workstations

Page printers

Self-service automatic teller machines

Enclosures or rack systems

©1SO

ring testing
ard. When
e specified

acoustical

cribed and

sion sound
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For equipment capable of performing the functions of more than one category, for example printing and facsimile
transmission, see 5.3.

Fans, also called “air moving devices”, are often incorporated into the design of information technology and
telecommunications equipment to provide airflow for cooling. To measure such a fan as a component, for example
as part of the process of selection for design use in a computer, refer to ISO 10302.

C.2 Equ

C.21 De

ipment category: Typewriters

scription

Equipment
on paper (g

automatic print-out (interactive operations). Typewriters which are equipped with a full-page storage &

with a keyboard for manual information entry. The information is either keyed-in and imme
haracter-by-character (manual typing), or keyed-in and stored for word or line editing

Hiately printed
with following
re considered

as typewriters during manual typing and as printers (see C.3) during automatic print-out opva full page.

C.2.2 Ingtallation

C.2.2.1 Gegneral

The typewrjiter shall be placed in the centre of the top plane of the standard.test table. For measuremgnts according
to clause 7| the measurement surface terminates on the floor. Alternatively,/the typewriter may be plared on a hard
reflecting flpor. The condition used shall be reported.

C.2.2.2 Type font

If the typewriter allows the use of different type fonts or different type elements, a fine line typestyle (8.g. pica, elite,
and not bold) shall be used with a character pitch of 10 characters per 25,4 mm.

C.2.2.3 Paper

Single she¢ts of paper of grammage (surface-density) 70 g/m2 to 80 g/m2 in the 1ISO A4 or equivaleft format shall
be used urjless the typewriter is designed for-special paper having a different grammage; in this cade, the special
paper shall be used. Paper shall be inserted’in vertical format with the left-hand edge at zero; the lepding edge of
the paper sheet shall be fed throughctorapproximately one-third of the paper length, or 100 mm Igpwer than the
trailing edgp (see Figure C.1). Papershall have been stored unpacked and exposed to the environmental conditions
specified in 6.3.2 for at least 24 hdmmediately prior to the test.

Dimensior

s in millimetres

Figure C.1 — Insertion of single sheet of paper
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C.2.3 Operation

C.2.3.1 Idle mode

The power shall be switched on. Paper shall be inserted according to Figure C.1.

NOTE If the typewriter has both standby and ready mode, the idle mode corresponds to the standby mode.
If the typewriter has several idle modes, the mode(s) used for measurement shall be reported.

C.2.3.2 Typing mode

C.2.3.2.1 Ggneral
The typing mpde consists of keying-in the specified character pattern and printing it on paper; ‘Keying-in should
preferably be[performed with a suitable robot (see A.2 in annex A) to simulate manual keystrokes. The[noise level
due to the operation of the robot alone shall be at least 6 dB and preferably more than 10'dB below the level of
operation.

Typing shall qtart after the paper has been inserted, as specified in Figure C.1 and shall"continue for nof more than
100 mm.

NOTE If a fyping robot is not available, manual typing may be used.

C.2.3.2.2 Setttings

The following|settings, when applicable, shall be used.

a) Impression control: as recommended for a single sheet of paper.

b) Multi-coply control: set for a single sheet.

c) Line spaging: double-line spacing.

d) Margin: 25 mm from the edges; the end-of-line indicator (bell) shall be disconnected.

e) Paperbail rollers: the paperbail rollerssshall be set 25 mm in from the edges of the paper; the othgrs shall be
equally spaced between.

C.2.3.2.3 ChHharacter pattern
The test pattegrn characters shall'be

etnaiv etnaiv etnaiv-ethaiv...

and so on untjl a fullprintline of approximately 60 characters has been completed.

return after

The single sp neen-sachg
each line is part of the operation.

NOTE 1 A maximum of two characters may be replaced by other small letters, if there is a need for adjustment of the robot.

NOTE 2 Should small letters not be available, capital letters may be used instead; equivalent conditions may be selected for
typewriters with non-Latin character sets.

C.2.3.2.4 Operating speed
For manual operations the typing speed shall be five characters per second.
The specified characters shall be keyed in at a rate of five characters per second until the buffer is filled up; a

maximum buffer capacity of one printline shall not be exceeded. The stored information shall then be immediately
printed (maximum one line) at the maximum printing speed.
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C.2.4 Measurement duration

The time-averaged sound pressure level shall be measured for at least the duration specified in 6.7.2 or 7.7.2
during the following operations.

a) For manual operations: measure during continuous typing over at least three full lines.

b) For interactive operations: measure during keying-in and print-out until at least three full lines have been
printed.

C.3 Equ

C.3.1 Description

er and is not
Ltput may be
be-element or

This categpry covers electronically controlled equipment which prints stored information~on pap
normally keyboard-operated, and the noise output of which depends on the print pattern. The o
obtained by means of impact printing (e.g. typebar-, train-, chain- or band-printers, printwheel, ty

matrix printers) or by non-impact printing (e.g. ink jet, electro-erosion, or thermal printers).

NOTE Hor teleprinters, see C.4; for page printers which have noise output independent of the print pattern, $ee C.16.
C.3.2 Ingtallation

C.3.2.1 General

Floor-standing printers shall be installed on the hard reflecting:floor. Printers which are normally placefl on a special
stand shall[be installed on such a stand on the reflecting floer. Printers which are placed on an officel table or desk
and which fake paper from, or stack paper on, the floor, shall, if possible, be placed in the centre of the top plane of
the standafd test table, using the floor to support the_paper. For such measurements according to|clause 7, the
measurement surface terminates on the reflecting floer-

Table-top printers, which do not use the floerfor the paper supply or exit stack, shall be placed

reflecting fl
clause 8.

For the pur
applicable

C3.22 Ty

por for measurements according to-clause 6 or 7 and on the test table for measurements

poses of declaring A-weighted sound pressure level according to ISO 9296, the bystandel
inless the printer alsohas a data entry keyboard. In this latter case, the operator position is

pe style

If the print

r allows the uSe of different type styles or different type elements, a type style typical

(resident standard type'style), with a character pitch of 10 characters per 25,4 mm and with a number
25,4 mm shall bewsed. If this is not possible an adjustment as close as possible to these values sh
Condensed or extended characters, shall not be used.

on the hard
according to

positions are
applicable.

bf normal use
of 6 lines per
all be chosen.

nar

PCT

C.3.23 Py

Either single sheets of paper of grammage 70 g/m2 to 80 g/m2 or continuous, folded or rolled stationery of
grammage 50 g/m2 to 60 g/m2 shall be used, unless the printer is designed for special paper having a different
mass. In this latter case, the special paper shall be used. The quantity of paper available for printing shall be as
close as possible to the maximum capacity of the printer. The form width shall be the widest that is commonly
available for the printer and shall be described in the test report. For special applications (e.g. when the material to
be printed is a passbook or cheque) the material shall be typical for customer usage and shall be described in the
test report.

Paper storage and unpacking shall be carried out in accordance with the machine manufacturer's instructions. If

there are no such instructions, paper shall have been stored unpacked and exposed to the environmental
conditions specified in 6.3.2 for at least 24 h immediately prior to the test.
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C.3.3 Oper

ation

C.3.3.1 Paper position

©1SO

Except when single sheets are being used, the paper shall be loaded and fed through for a length of at least ten
times its width. If single sheets are being used, the paper should be inserted in such a way that it can be printed on

for at least 60

C.3.3.2

% of the page length with the printing area centred vertically.

Idle mode

The power shall be switched on.

NOTE If th
If the printer h
C.3.3.3 Ope
C.3.3.3.1 Ge¢

Printers with {
format (portral

Printers with ¢

Printers capa

configurationg.

The print mod
For graphic

ISO/IEC 1056
test pattern in
C.3.3.3.2 Se

The following

p printer has both standby and ready modes, the idle mode corresponds to the standby mode.
as several idle modes, the mode(s) used for measurement shall be reported.

ating mode (Print mode)

neral

ingle-sheet feeding devices shall be tested in best quality mode. Paper of size A4 or of ar
t) is automatically fed.

ontinuous stationery shall be tested in draft mode with maximum’ paper width.

ble of printing both single sheets of paper and continuous stationery shall be test

e consists of printing a character pattern specifiedin C.3.3.3.3.

printers whose print speed is specified. per ISO 11160-2 [7] while printing graphic
1 [2], a second operating mode shall be tested and reported: the second mode consists of
ISO/IEC 10561:1991, annex D.

ttings

settings, when applicable, shall be used.

n control: as recommenged for a single sheet of paper.

y control: set for a-single sheet.

ing: double:line spacing and skip 20 mm to 30 mm on each side of the paper fold.

5 mm frem the edges (excluding the perforation strip) except when the printer characteris
blediné-length; in the latter case, typical margin length shall be used and reported.

equivalent

ed in both

mode per
printing the

tics restrict

a) Impressiq
b) Multi-cop
c) Line spaq
d) Margin: 3
the avail
C3333 C

The full content of a 40-character test pattern is specified below. The character pattern shall be arranged in groups
of five printed characters followed by five spaces. The position of the pattern should preferably be shifted by five
characters on each line, using an end-around shift over the available line length. The printing area shall be left-
justified and centred vertically. If the line comprises fewer characters, the left-most ones shall be used.

J1YY7 2DA90 8S8=2 O6AI8Q B31AJ 5FTOE PG1TK X6D-4

If some of the specified characters are not available, alternative characters of up to 20 % of the characters in one
line may be substituted. For printers which print only non-Latin characters or numerical information a random set of

characters or

NOTE

numbers shall be selected and reported.

Examples of test patterns are shown in Figures C.2 and C.3.
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The number of characters to be printed in one line depends on the printer itself and is specified in Table C.1.
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The rated speed for which the printer is designed shall be used. If several speeds are provided, the one which is
typical for the majority of the uses shall be selected and described in the test report. Additional conditions may be
specified for special applications and shall be described in the test report.

Table C.1 — Number of characters to be used

Number of characters
to be used

Available line length
in characters

<40 50 % of maximum line length

between margins

40-59 20 characters

60-110 30 characters

> 110 40 characters

20~30 mm skip

Margin | Available line length 65 ¢haracters | Margin

25 mm | 25 mm

JIYY 2DA90 858=2 6AI8Q B31AJ SFTOE —

JYy? 2DA90 858=2 6AI8Q B31AJ SFTOE

JIYY# 2DA%0 858=2 6AIBQ B31AJ SFTOE

SFTOE JIyyi 20A90 858=2 6AIBQ B31AJ

SFTOE JYY? 2DA90 858=2 6AI8Q B31AJ
B3IAJ SFTOE HYY? 2DA9%0 858=2 6AI8Q

B3IAJ SFTQE JIYYi 2DA90 858=2 6AI8Q
6AI8Q B31AJ SETOE YY1 2DA9%0 858-2

6AI8Q B31AJ SFTOE Jyy? 2DA90 858=-2
858=2 6AI8Q B3IAJ SFTOE JYyYi 2DA90

858=2 6A18Q B31AJ SFTOE JIYY1 20A90
2DA9%0 858=2 6AI8Q B31A)J SFTOE JYY?

2DA90 858=2 6AI8Q B31A) SFTOE JYyY1i
JIYYF 2DA%0 858=2 6AI8Q B31AJ SFTOE

JYX? 2DA90 858=2 6AI8Q B31AJ SFTOE

JIYY? 2DA90 858=2 6AI8Q B31AJ SFTOE

SFTOE JIyyi 2DA%0 858=2 6AIBQ B31AJ

SFTOE Jyy? 2DA90 8S8=2 6A18Q B31AJ
B31AJ SFTOE JIYY?# 2DA%0 858=2 6AI8Q

B31AJ SFTOE JIYY? 2DA90 858=2 6AI8Q
6AI8Q B31A)J SFTOE JIYyY? 2DA90 8S8=2

6AIBQ B31AJ SFTOE JIYY?# 2DA90 858=2
858=2 6AI8Q B31AJ SFTOE JYy1i 2DA90

858=2 6AI8Q B31AJ SFTOE JYY? 2DA90
2DA9S0 858=2 6AI8Q B31AJ SFTOE JIYYi

2DA90 858-2 6AI8Q B31AJ SFTOE JYyYi
JYY? 2DA90 858=2 6AI8Q B31AJ SFTOE
—JIYY? 2DA9%0 858=2 6AI8Q B31AJ SFTOE

20-30 mm skip

Figure C.2 — Example of the test pattern for a line length of 65 characters
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20-30 mm skip
Margin | Available line length 115 characters | Margin
25 mm 25 mm
JIYY? 2DA90 858=2 6AIBQ B31AJ SFTOE GIT 6D- —
Space as D =2 1A) SFT GIT X6D-
required JY 90 858 858= saa 6AIBQ B B31A i T T PGITK §0-4 6D-
to a§Jusf 2DA DA 58=2 8o 6AIB A8 1A ) T0 SFTOE ITK o D-
margins JI DAS0 858= Al8 1A) TOE GIT X6D
| | Ji 2DA90 58=. Alg B31AJ T0 6D-4
] | JIYY? 2DA 58- AlsQ 31AJ PGITK D-4
X6D-4 JIYY? 2DA 58=. 6AI8Q 31A T0 PGITK
6D- Jy D 8= 18Q SFTOE PGITK
PGITK X6D-4 JIY 20 858=2 6AI8! 1A) SFTOE
PGITK X6D-4 Ji =2 B31AJ S5FTOE
SFT02 PGITK X6D- Jiy DA 858= Alg B31AJ
FT02 PGITK X6D-L4 A90 = 6AI8Q B31AJ
1AL EL POIT N4 =
31A) SFT02 GIT D JIYY? 858=2 6AI8Q
6AI8Q B31A)J SFT GIT 6D- Ji 58-=2
6AI8Q B31A)J T0 GIT D- Jiy 2DA90 58=2
858=2 6AI8Q B31A 0 GIT - DAS0
858=2 6Al8Q T GIT D- JYY? 2090
PDASO 858=2 6AI8Q T0 D- IY YR
2DA%0 858=2 1 GIT X6D-
1YY? 2DA90 858=2 1A GITK X6D-
JIiYy? 2DA9 = AlB PGIT -
JIYY? 2DA90 = Alg TOl PGIT X6D-4
20-30 mm skip
Fjgure C.3 — Example of the test pattern for a line length greater than 110 characters
C.3.4 Meagurement duration
The time-avefaged sound pressure level shall be measured for(at’ least the duration specified in 6.4.2 or 7.7.2

during the foll

a) Single-ps

an autom
b) Folded st
c) Rolled st
d) Passhoo

insertion
C.4 Equip
C.4.1 Desg

bwing operations:

ge form: measure during continuous printing\over at least 60 % of the page length; if the
atic paper feed mechanism, at least three pages shall be printed.

ationery: measure during continuous printing over at least three pages.
htionery: measure during continueus printing over a length equal to at least the paper width

: measure during printing af a‘single line on the middle pages during a complete operatiory
Lo ejection (for details see G.17).

ment category.~Teleprinters

ription

This category
unit, a mech

(electronic, paper'tape punch or reader, magnetic tape, disk or cassette).

coversequipment operating as a send/receive machine basically comprising a keyboarg
nical, 'or electronic send/receive unit (line control unit) and (integrated or optional) a m

printer has

cycle from

, a printing
emory unit

Two typical uses are:

a)
immediat

b)
from line

ely printed on paper and/or stored in the memory.

network or from the memory unit.

Keyboard operation (when in local or transmission mode): the information is keyed-in by manual typing and

Automatic operation (when in local or on-line mode): the machine prints automatically the information received

When a teleprinter is fitted with an auxiliary unit which produces noise (e.g. paper tape punch/reader, magnetic
tape, disk or cassette), the machine shall be tested with and without the unit in operation.

In some cases a teleprinter can be available in receive-only configuration (without keyboard). That machine is

considered to

36
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Installation

C.4.2.1 General

779:1999(E)

For keyboard operation of the teleprinter, the general installation conditions for typewriters shall apply (see C.2).

For automatic operation of the teleprinter, the general installation conditions for printers shall apply (see C.3).

C.4.2.2 Paper

Either single sheets of paper of grammage 70 g/m2 to 80 g/m2 or continuous, folded or rolled stationery of
grammage 50 a/m2 to 60 g/m2 shall be used, unless the printer is designed for special paper having a different

grammage
as close as
available fg
be printed
test report.

If in typical
described i

Paper storgage and unpacking shall be carried out in accordance with thesmachine manufacturer's

there are
conditions

C.4.3 Of
c431 I|d

The power
NOTE |
Cc432 O
For keyboa
For automg
C.4.4 Me
The time-a

For keybog

For automs

In this latter case, the special paper shall be used. The quantity of paper available forcpr
possible to the maximum capacity of the printer. The form width shall be the widest-tha

s a passbook or cheque) the material shall be typical for customer usage and shall be de

N the test report.

ho such instructions, paper shall have been stored unpacked and exposed to the
bpecified in 6.3.2 for at least 24 h immediately prior to the test:

eration

e mode

shall be switched on and paper shall be inserted.

the teleprinter has both standby and ready moedes, the idle mode corresponds to the standby mode
berating mode (Print mode)

rd operation of the teleprinter, the operating conditions specified for keyboards shall apply
tic operation of the teleprinter, the operating conditions specified for printers shall apply (se

asurement duration

rd operation‘of the teleprinter, the requirements specified for typewriters shall apply (see C

tic operation of the teleprinter, the requirements specified for printers shall apply (see C.3.4

nting shall be
is commonly

r the printer and shall be described in the test report. For special applications (e.g.rnwhen the material to

scribed in the

use, multi-part stationery is employed, an additional test with such stationery shall be carried out and

nstructions. If
Environmental

see C.5).

e C.3).

eraged sound,pressure level shall be measured for at least the duration specified in 6.7.2 ¢r 7.7.2.

2.4).
).

C.5 Equipment category: Keyboards

C.5.1 Description

This category covers equipment for manual data entry fixed or connected (via a cable or other data transmission
means) to other units, e.g. visual display units, computer console, hand-held calculator, etc.

Cb5.2

Installation

Keyboards shall be installed in accordance with the relevant clauses of this International Standard, except for
measurements according to clause 6 or 7. The keyboard may be placed in the centre of the top plane of the

standard te

st table if required for operation, provided this is reported.
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C.5.3 Operation

C.5.3.1 Operating mode (keying-in)

Keying-in shall be performed at a rate of five characters per second.

©1SO

A suitable robot (see A.2) should be used to simulate manual keystrokes. The noise level due to the operation of the
robot alone shall be at least 6 dB and preferably more than 10 dB below the level of operation.

If the keyboard has acoustical feedback, the minimum volume setting shall be used for the test.

NOTE

If a typing robot is not available, manual keying-in may be used.

C.5.3.2 Test

a) For alphs

b) For num
reported.

C.5.4 Meas

The time-ave
requirements

C.5.5 Meas

The measure
verified and m

C.6 Equip

C.6.1 Desc

This categoryf
coupled with
devices for a
registering, of
copy handler
reversing dev
copier may al

C.6.2 Insta

pattern
numeric keyboards, the test pattern shall be as specified for typewriters (see C.2.3.2:3).

bric keyboards, the test pattern shall be four digits plus function key, the”keys selects

urement duration

aged sound pressure level shall be measured for at least the duration specified in 6.7.2 @
specified for typewriters shall apply (C.2.4).

urement Uncertainty

ment uncertainty for determining noise emissionxlevels for keyboard operation has ng
ay be greater than those given in 6.2, 7.2 and 8.2.

ment category: Copiers (duplicators)

ription

covers equipment which ¢an*produce one or more copies from a master. Such equipm
bne or more additional attachments and features. These may be in the form of input, outpu

special paper feedérs for continuous stationery or label printing. Output devices can be in
5 such as sorterSy-automatic staplers, stackers and binders. The equipment may have
ce(s) for handling two-sided originals and producing two-sided copies; i.e. automatic dup
50 offer full eafour copying from full colour masters, or highlight colour copying.

lation

bd shall be

r7.7.2; the

t yet been

ent can be
[ or internal

variety of copying needs. Input devices can be in the form of master document loading, handling and

the form of
an internal
lexing. The

C.6.2.1 Gen

pral

Due to the nature of product operation, noise emitted by the copier in operating mode(s) may fluctuate significantly
with time. Therefore, for this category of equipment, sound power level determination according to clause 6
(reverberation chamber) may have restrictions to achieve reliable test results: only sound power level of repeated,
or cyclic operations will be determined with the uncertainty stated, and measurement duration longer than that in

free field over

a reflecting plane may be required.

Floor-standing copiers shall be installed on the hard reflecting floor. Copiers which are normally placed on a special
stand or special table shall be installed on such a stand or table on the reflecting floor. Copiers which are placed on
a normal office table or desk and which take paper from, or stack paper on, the floor, shall, if possible, be placed in
the centre of the standard test table, using the floor to support the paper. For such measurements according to
clause 7, the measurement surface terminates on the reflecting floor.
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Table-top copiers, which do not use the floor for the paper supply or exit stack, shall be placed on the hard
reflecting floor for measurements according to clause 6 or 7 and on the standard test table for measurements

according t

The same i

o clause 8.

nstallation conditions shall be followed when the copier has attachments.

C.6.2.2 Paper

Either single sheets of paper of grammage 70 g/m2 to 80 g/m2 or continuous, folded or rolled stationery of
grammage 50 g/m2 to 60 g/m2 shall be used, unless the copier is designed for special paper having a different
grammage; in this case, the special paper shall be used. The quantity of paper available for copying shall be as

close as p
available fg
be printed
test report.

Paper storgage and unpacking shall be carried out in accordance with the machine manufacturer's

there are
conditions

C.6.3 Oq
c.6.31 Id
Power shal
C.6.32 O
c.6.3.2.1
The nomin

which is tyy
tests shall

Additional machine set-up conditions may_be considered, as follows.

combination which is typical of use shall be selected and described in the test report.

ossible to the maximum_capacity of the copier. The form width shall be the widest that

is commonly

r the copier and shall be described in the test report. For special applications (e.g. when,
s a passbook or cheque) the material shall be typical for customer usage and shall be'de

ho such instructions, paper shall have been stored unpacked and expesed to the
Epecified in 6.3.2 for at least 24 h immediately prior to the test.

eration

e mode

be switched on and the copier shall be loaded with a suitable paper supply.

berating mode

(General

bl speed for which the copier has been designed shall be used; if several speeds are pro

ical for the majority of the uses shall be employed. The copier shall be adjusted to normal ¢
be carried out without using any reduction/enlargement facility, if provided.

g without additional attachments

ration cycle shall consist of continuously copying a single master.
g with additionakattachments: input and output devices

A copying system combines several features/attachments, a "full system" operation cycle 3
e of the maximum number of features/attachments allowable at least once. This may includ

s/attachments on the copier or just some of them. Where all the features/attachments cg
br 4n ‘one operation cycle, several different operating combinations should be cor

he material to
scribed in the

nstructions. If
Environmental

ided, the one
bXposure, and

hall comprise
e using all the
nnot be used
sidered. The

Input devices

atic loading of originals

An operation cycle shall consist of placing five masters in the device input tray and making five copies of each
master. Copies are ejected into a single stationery output tray.

a) Copyin
An opée
b) Copyin
When
the us
featurg
togeth
C.6.3.2.2
a) Autom
b)

Copying from continuous stationery

An operation cycle shall consist of feeding five pages of continuous stationery through the registering device
and making five copies of each master. Copies are ejected into a single stationery output tray.

39


https://standardsiso.com/api/?name=3f913f5ab00e1f5201cdce43f583e95a

ISO 7779:1999(E) ©1SO

C.6.3.2.3 Output devices

a) Sorting
The operation shall start with an empty sorter. An operation cycle shall comprise the registering of one master
and making five copies ejected into fivefive consecutive sorter bins. (Any copies made during additional
operation cycles shall be sorted into the same five consecutive bins.)

b) Stacking
If the copier is equipped with an integral mechanism to separate copy sets generated sequentially, it will

generally be fitted with an input master loading device. The operation cycle shall comprise the placing of five
originals |nto the device input tray and one copy of each shall be ejected into the stacker.

c) Automatif stapling
Automati¢ stapling may be provided in the form of a separate output device, or being fitted as iptegral to a
sorter or [stacker. Copiers equipped with this device will generally be fitted with an input‘master loading device.
The opefation cycle shall comprise the stapling of a set of copies from five mastérs for a total of five stapled
sets, and|ejected into the output tray.

d) Copying pn continuous stationery

An opergtion cycle shall comprise copying one master on five pages for folded stationery or a 2-m length for
rolled stafionery.

e) Auxiliary pquipment

If a copief is supplied with an accessory or integral equipment (e.g. a binder), the tests shall be carrled out with
and withqut the use of this equipment in the operation cycle.

f)  Two-sided copying
Copiers gquipped with this feature can eithef

— handle two-sided masters and produce from them one-sided or two-sided copies, or

— handle one-sided masters enly, and produce from them one-sided or two-sided copies.
Copiers gquipped with thiscdevice will generally be fitted with an input master loading device.

An operation gycle for typeta)-above shall comprise the making of two one-sided copies (one of each of the sides of
the master) of one two-sided copy from one two-sided master. This operation cycle is to be repeated five times. An
operation cycle for type b) above shall comprise the making of one two-sided copy from two one-sided masters, this
operation cycle is ta’be repeated five times.

g) Colour copying

The operation cycle for copiers fitted with this feature shall be the copying from one one-sided full colour
master; one copy is made and automatically ejected into a single stationery output tray.

h) Highlight-colour copying
The operation cycle for copiers fitted with this feature shall be as for monochrome. (Copies should contain
highlight-colour from a full text master, e.g. four lines in highlight-colour using the test pattern as specified in
C.3).

C.6.4 Measurement duration

The time-averaged sound pressure level shall be measured for at least five operation cycles and for at least the
duration specified in 6.7.2 or 7.7.2.
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ipment category: Card readers and card punches

scription

Equipment of this category may perform a single function, such as reading the information from, or punching it into,
a punched card. The two functions may also be combined in one machine which allows the use of both functions in
one process or to use them separately. The number of cards processed per unit time depends for readers mainly on
the nominal processing speed; for punches it may be significantly influenced by the total number of columns to be
punched per card.

For equipment which performs similar functions such as card duplicating machines, card verifiers, card or document

sorters angrcottators;code—interpreters—{withprinting—features),paper—tape—readers—and—punches;

installation

C.7.2 Ins

The equipment shall be installed in accordance with the relevant clauses of this International Standard

C.7.3 O
c.731 Id
The power
C732 O
If equipme
consist of &
separately,
The specif

40 % of th
shall be arn

J1

C.7.4 Me

The time-a
during prog

C.8 Eguipment<category: Magnetic tape units

C.8.1 De

and operating conditions may also be applied.

tallation

eration

e mode

shall be switched on and the equipment shall be ready for reading or punching cards.
berating mode (Reading or punching mode)

nt of this category is capable of both reading and:punching in one process, the operatin
oth punching and reading cards as specified belew. If equipment allows only the use of th
the operating mode shall be punching.

ed character pattern shall be read fromyer punched into and/or read from, each card,;

b maximum number of columns (usually-80) shall contain information. The specified cha
anged in groups of five characters follewed by five spaces:

YY7 2DA90 8S8=2 .B6AIBQ B31AJ 5FTOE PG1TK X6D-4

asurement duration

veraged sound pressure level shall be measured for at least the duration specified in
essing of a randgmmcard deck of at least 10 cards.

scription

the following

g mode shall
ese functions

approximately
racter pattern

6.7.2 or 7.7.2

This category covers equipment for writing on, and reading from, a magnetic tape wound on reels or within a

cassette or

c.8.2

Installation

a cartridge. A unit may contain one or more separately operable tape drives.

Installation

shall be in accordance with the relevant clauses of this International Standard.

C.8.3 Operation

c831 Id
C8.3.11

The power

le mode
Idle unloaded mode

shall be switched on and the tape shall not be in the tape path.
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C.8.3.1.2 Idle loaded mode

The power shall be switched on and the tape shall be loaded and the equipment shall be ready to receive and
respond to control line commands to any drive. In multiple drive units, all drives shall be loaded and ready.

C.8.3.2 Operating modes
One of the modes specified below shall be used as applicable.
In multiple drive units, only one drive shall be in operating mode; all other drives shall be in the idle loaded mode.

C.8.3.2.1 Read/Write mode

Start, read or write, stop — with command timing for capstan (or equivalent) operation as follows.

Capstan on-time, in milliseconds, is set at the time needed to pass 130 mm of tape at thecrated tapp speed, s,
defined as

130 mm
sm/s

rounded to th¢ nearest millisecond.

The off-time i$ equal to 0,7 to 1 times the on-time.

NOTE For|a magnetic tape of 12,7 mm width, 130 mm of tape corresponds-to a block length of 4 096 bytes at 32 bpmm.
Higher densitigs should use correspondingly larger block sizes, such that the total on-time for all density machines will be
approximately ¢qual. At 63 bpmm, use a block length of 8 192 bytes; at 246-bpmm, use a block of 32 768 bytes.

C.8.3.2.2 Stgeaming mode

Logical forward run while writing.

C.8.4 Meagurement duration
The time-avefaged sound pressure level shall’be measured, for at least the duration specified in 6.7.2 ¢r 7.7.2, for

at least twenmty consecutive start/stop .Operations in accordance with C.8.3.2.1 or streaming opgrations in
accordance wjith C.8.3.2.2.

C.9 Equipment category: Disk units and storage subsystems

C.9.1 Desqription

This category| covers-&quipment for writing on, and reading from, one or more rotating magnetic or optical disks.
Disks may be|removable or non-removable. Magnetic disks may be flexible or rigid. A unit may contain dne or more
separately opgrable‘disk drives.

C.9.2 Installation
Installation shall be in accordance with 5.1 and 8.5. Disk units which form part of a personal computer or rack-

mounted equipment shall be tested according to C.15 or C.18 as appropriate. Disk units which are tested as sub-
assemblies shall be installed as sub-assemblies per 5.1.7.

C.9.3 Operation
C.9.3.1 Idle mode
C.9.3.1.1 Idle ready

Disk(s) shall be loaded, power on, unit ready to receive and respond to control link commands with spindle up to
speed and read/write heads in track-following mode.
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For systems having a single drive, the drive shall be as described above. For systems with multiple drives or for
storage subsystems, the number of drives that are simultaneously operable by the host CPU shall be operated as

specified above. All other drives shall be in the idle mode typical of normal use for the system.

C.9.31.2

Idle standby

If power-saving modes are available, such modes may be tested and if tested shall be described in the report.

C.9.3.2 Operating mode

For units having a single drive, the drive shall be operating as described below.

For units

the host CIPU shall be operated as specified below. All other drives shall be in the idle mode, typical

for the sys

Randomly
selected. (
algorithm

selection o

v{[h multiple drives, or for storage subsystems, the number of drives that are simultaneousl|

m.

Select a cylinder/track to be sought in such a way that every cylinder/track has’equal proba

the drive incorporates an algorithm to perform seeks in a more efficient‘hon-random o
ay be used. In this case the drive should be given a command or commands to read or W
files, and the drive algorithm will decide the order in which the commands are executed. ]

shall be agljusted to achieve the seek rate defined below). Seek to that tra¢k, ‘then delay for a

achieving the required seek rate ng within = 10 % according to the following formula:
ng =04/t +1)
tb=1ptr+251

where

ns is the average seek rate, expressed in seeks persécond;

tr is t
late

ne manufacturer's published time to seekffom one random track to another without inclu
necy;

t_ is tihe time, in seconds, for the drive to rotate by half a revolution.

Repeat the
seeks per s

If the drive
shall be op

If the drive
the drive sh

C.9.4 Ms

seek process. No other intentional delay while selecting the cylinder is allowed. The avers
econd along with the seek.algorithm shall be reported with the acoustical data.

is operating in a system and if the system is not capable of achieving the required seek
brated at the maximum seek rate achievable.

is operatingsin a multiple drive system in a Redundant Array of Inexpensive Disks (RAID)
all be operated at the maximum seek rate achievable compatible with the system RAID leyv

asurement duration

y operable by
pf normal use

bility of being
der, then this
rite a random
I'he file length
me period tp

ling rotational

ge number of

ate, the drive

environment,
el in use.

The time-averaged sound pressure level shall be measured for at least the duration specified in 6.7.2 or 7.7.2.

NOTE

Acoustical “beating” in multi-drive arrays can occur over periods of time that are long relative to the requirements of

6.7.2 and 7.7.2. The resulting variation in sound pressure level at microphone positions can have a significant effect on the
variability of A-weighted sound power level determined for the equipment. This variability can be reduced by increasing the
measurement time to include several beating cycles.

C.10 Equipment category: Visual display units and terminals

C.10.1 Description

This category covers equipment which displays information on a screen, and which may be equipped with a
keyboard for information entry. The keyboard may be fixed to the display unit or connected to it by means of a cable
or other means of data transmission.
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The units in this category may emit significant noise in the 16 kHz octave band. If the noise from the 16 kHz octave
band is broad-band in character, the A-weighted levels shall be calculated from one-third-octave band
measurements which include the 16 kHz octave band. If the noise in the 16 kHz octave band contains discrete
tone(s), then the 16 kHz octave band shall not be included in the determination of the A-weighted levels.

For equipment which emits sound in the 16 kHz octave band, the procedures specified in ISO 9295 for reporting

sound power levels shall be used (see Table 4).

C.10.2

Installation sh

Installation

all be in accordance with the relevant clauses of this International Standard.

C.10.3 Ope
C.10.3.1 Idlg

The power sh
any, running

Preliminary tg
the screen. If
the represent
positions on t
C.10.3.2 Op
The typing mq
C.10.3.3 Po

If power savi
described anq

C.10.4 Meag

The time-avel

C.11 Equi
C.11.1 Deqg

This category
circuits, powe

C.11.2 Inst

ration

mode

all be switched on and the equipment shall be in a steady-state condition, with air-moving
sts should be run to determine if the emissions are significantly sensitive to the pattern d
S0, a pattern representative of maximum emission values for a typicahluser shall be determ
htive pattern shall be defined to be a full character set displayed,onthe screen and reped
e screen are used. The representative pattern used shall be documented and reported.
brating mode (Typing mode), if applicable

de consists of keying-in the information specified forkeyboards (see C.5).

ver saving mode

ng modes are available, such modes mayybe tested in addition to the modes defined i
reported.

urement duration

aged sound pressure level shall be measured for at least the duration specified in 6.7.2 or |

bment category: Electronic units
cription

covers equipment such as processors, electronic memories and controllers, containing onl
I supplies. but no moving mechanical parts except those associated with cooling.

Allation

Hevice(s), if

ind the representative pattern shall be displayed on the screen. The keyboard.shall not be gperated.

splayed on
ined. If not,
ted until all

n C.10.3.1,

(.7.2.

y electronic

Installation sh

all be in accordance with the relevant clauses of this International Standard.

C.11.3 Operation

C.11.3.1 Operating mode

Operate in the steady-state condition with normal load on all cooling devices, power supplies, and distributed power
supply elements. No data operations are required. For electronic units, the idle and operating modes are deemed to

be the same.

C.11.3.2 Power saving mode

If power saving modes are available, such modes may be tested in addition to the modes defined in C.11.3.1,
described and reported.
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C.11.4 Measurement duration

The time-averaged sound pressure level shall be measured for at least the duration specified in 6.7.2 or 7.7.2.
C.12 Equipment category: Microform readers

C.12.1 Description

This category covers equipment to display micro-images. Microform readers may differ from each other, depending
on the different types of microforms to be used, such as microfiche, aperture cards and rollfilm.

C.12.2 Instatitation

Installation[shall be in accordance with the relevant clauses of this International Standard.
C.12.3 (Qperation

C.12.3.1 Idle mode

The power [shall be switched on and the equipment shall be ready to display.

C.12.3.2 (Operating mode

The microfprm shall be inserted and the micro-image adjusted and dispfayed.

The followihg two operations may be performed with partial or full abtemation.

a) Equipment for microfiche and aperture cards: the micro*image shall be adjusted in two diagonal corners by
moving its support; an image shall be kept stationary.

b) Equipment for rollfilm with a full reel of microfilm loaded into the device: the image approximately| in the middle
of the film shall be sought and adjusted; the rollfil;y' shall be transported automatically.

The operatlon used during the test shall be described in the test report.
C.12.4 Measurement duration

The time-ayeraged sound pressure level shall be measured for a minimum of three operation cycles and for at least
the duration specified in 6.7.2 or 7.%.2.

C.13 Equipment category: Facsimile machines (telecopiers) and page scanners
C.13.1 Description

C.13.1.1 Facsimile machines

This categg@ry_covers equipment operating as a send/receive machine, basically comprising a numeric keyboard, a
paper feeding device, a scanner, a print unit and an electronic send/receive control unit. Telecopiers are used for
transmitting text, drawings and graphic information via public transmission networks.

C.13.1.2 Page scanners

This category covers equipment operating as a scanner which detects text, drawing and graphical information from
full sheets of paper and comprises a paper feeding device and a scanning mechanism.

C.13.2 Installation
C.13.2.1 General

The facsimile machine shall be installed in accordance with the relevant clauses of this International Standard. For
the purposes of reporting A-weighted emission sound pressure levels in accordance with 1ISO 9296, the bystander
positions are applicable.
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C.13.2.2 Paper

The paper that is used shall be in accordance with the machine manufacturer's instructions. If there are no
instructions, either single sheets of paper of grammage 70 g/m2 to 80 g/m2, or continuous, folded or rolled
stationery of grammage 50 g/m2 to 60 g/m2 shall be used. The width of the rolled stationery shall be typical for the
device; if different widths can be used, the most common one shall be used and shall be described in the test
report.

Paper storage and unpacking shall be carried out in accordance with the machine manufacturer's instructions. If
there are no such instructions, paper shall have been stored unpacked and exposed to the environmental con-
ditions specified in 6.3.2 for at least 24 h immediately prior to the test.

C.13.3 Operation

C.13.3.1 Idld mode

Power shall be switched on and the equipment shall be ready for sending or receiving.
C.13.3.2 Operating mode (Sending or receiving mode)

Information shall be transmitted at a rate and resolution for which the facsimile machine or scanner is glesigned to

be used. If m
be employed
printing shall
report. Both t

bre than one speed and resolution are provided, the one which js typical of the majority o
and reported. If the printing of transmission receipts is the defaulf'setting for the equipment
be included in the measurement. Additional conditions may’be specified and described
ne sending and the receiving modes shall be measured forthe facsimile machine. The hi

uses shall
, then such
in the test
jhest value

so determined shall be reported.

C.13.4 Medasurement duration

aged sound pressure level shall be measured for at least one full transmission cycle, in either the
receiving mode, and for at least the duration specified in 6.7.2 or 7.7.2.

The time-ave
sending or the

C.14 Equipment category: Cheque processors

C.14.1 Dedcription

0 cheques,
artridge, or

Equipment of|this category may perform a single function such as printing (or encoding) information ont
reading information from chequés) printing lists, storing/retrieving information from a flexible disk ¢
sorting chequps.

Allation

C.14.2 Inst

C.14.2.1 Geperal

The equipmerpt shall be installed in accordance with the relevant clauses of this International Standard.

C.14.2.2 Paper
C.14.2.2.1 Cheque stock

Typically, a large variety of cheque sizes and grammage of paper are used. To allow a standard method, the
following specification defines the properties of the cheques to be used.

a) Length: 140 mm to 160 mm.
b) Height: 70 mm to 90 mm.
c) Grammage: 90 g/m2to 100 g/m2.
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Printer paper

If in typical use, multiple-part stationery is employed, an additional test with such stationery shall be performed and

reported.

C.14.3 Operation

C.14.3.1 Idle mode

The power

shall be switched on and the equipment ready for use (i.e. stand-by mode).

C.14.3.2 Operating mode

When a ch

bgue-processing system combines several features, a full system operation cycle shall.con

of each of those features at least once as described below under their respective operation cycle:

a) Readir

Rando
typical
cartrid
use.

b) Printin
Equipn
within
with al
or rest

and sd
define

Repea

¢) Printin

g

Im alpha-numeric data shall be read from the cheques in this mode and any additional opg
y form part or are a result of this mode shall be performed (e.g. autofeed, listing, storing o

j (or encoding)

nent of the type described in this category will in some eases contain a number of prin
bne piece of equipment. The equipment shall be operated in a manner most typical of the

print mechanisms operating in the proper sequence. Any additional operation which typid
It from this mode of operation shall be performed:(e.g. autofeed, listing, storing on flexible
rting cheques). The information to be printed by each type of printing mechanism (where 3
I in Table C.2.

ted print cycle shall be performed at aate typical of that expected in use.

y (listing)

Repeated cycles of the character pattern shown below shall be printed at a rate typical of that ex

The fu
be use

The chi
rotated

Any ag

| content of a 40-characterpattern is given; if the line contains fewer characters, the left-m
d.

aracters shall be arranged in groups of five followed by five spaces and each subsequer
five spaces to.the right.

JIYY7 2DA90 8S8=2 O6AI8Q B31AJ 5FTOE PGI1TK X6DA

ditional operations which typically form part or are a result of this mode shall be performed.

hprise the use

brations which
n flexible disk

je and sorting cheques). Repeated read cycles shall be performed‘at a rate typical of that expected in

mechanisms
bxpected use,
ally form part
disk cartridge
\ppropriate) is

pected in use.
pst ones shall

t line shall be

4

d) Storing/retrieving from disk

Consecutive seeks shall be carried out to a random track. Any additional operations which typically form part or
are a result of this mode shall be performed.

e) Sorting

The cheques shall be sorted sequentially from the lowest numbered pocket to the highest numbered pocket
and this sort pattern repeated as necessary for the duration of the measurement period.
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Table C.2 — Cheque processor printer types and corresponding print patterns

Characters to be printed
Print details

Printer
type

*0000000085124* (amount field only)
J1YY7 2DA90 8S8=2 6AI8Q

Encoder

Programmable endorser

Fixed endorser any character

C.14.4 Measurement duration

The time-ave
the operating

C.15 Equi
C.15.1 Deqg

This categoryj
a keyboard, V
disk and/or rig

The units in t
band is bro
measurement
tone(s), then {

For equipmen
levels shall bg
C.15.2 Inst

The constitue
conditions arg

Alternatively t
levels, the eq

For the meas
the system sk
the test tablg
screens of no
at the operatd
top, the floor-

aged sound pressure level shall be measured for at least the duration specified in 6.7.2-0
mode, the measurement duration shall be at least that of eight complete operation cycles.

bment category: Personal computers and workstations
cription

covers small systems such as personal computers, workstations and*word processors, wh
isual display unit, and a processor unit which itself may contain‘eombinations of one or
id disk drives, magnetic tape units or printers.

is category may emit significant noise in the 16 kHz octave band. If the noise from the 16
d-band in character, the A-weighted levels shall, be calculated from one-third og
s which include the 16 kHz octave band. If the noise in the 16 kHz octave band contai
he 16 kHz octave band shall not be included in the determination of the A-weighted levels.

t which emits sound in the 16 kHz octave band, the procedures specified in ISO 9295 for s
used (see Table 4).

pllation
ht units of the system may be tested individually and reported accordingly. In this case the
as in 5.1, 8.5 and the relevant-clauses of this annex.

lipment shall be motnted on the hard reflecting floor and the set-up used shall be recorded
iIrement of bystander and/or operator sound pressure levels, the separate enclosures whig

all be arranged’in a set-up that is typical of actual use. Solely table-top systems shall be
with all €guipment front faces parallel to the front edge of the table. It is recommend

©1SO

r 7.7.2. For

ich include
ore flexible

kHz octave
tave band
ns discrete

bund power

installation

ne equipment may be tested as a complete system. In this case for the measurement of spund power

h comprise
nstalled on
bd that the

tebookscomputers be adjusted to be perpendicular to an imaginary line passing from the microphone

r's position to the centre of the screen. If parts of the system are floor-standing and other

such that the

5 are table-
d oriented

standing equipment shall be installed on the floor to the operator’s right of the test table &
mmmmmmmﬂmﬂcal plane

(Figure C.4). Equipment adjacent to the table shall be spaced 0,075 m away from the vertical plane formed by the
edge of the top of the table. The table-top equipment shall be installed on the test table with all front faces parallel to
the front edge of the table. For non-parallelepiped equipment, the orientation shall represent typical use and shall be
documented in detail.
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