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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 [[TEC) on all matters of electrotechnical standardization.

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

International [Standard ISO 10996 was prepared by Technical Committee ISO/TC 42, Photegraphy.

Annexes A, B and the Bibliography of this International Standard are for information orily)
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Introduction

ISO 10996:1999(E)

Noise emission characteristics include both the sound power level and emission sound pressure level at the work
station. The determination of these quantities allows

a) manufacturers to declare the noise emitted;

b) comp

c) exper

HTSOTT Of the TToiSE enmitted by equiprment wittmi the farmity concermned;

mental verification of the noise control measures taken at the design stage.

The determination of one or both of the quantities can be required by, for example, legislation; directifes, contracts

or agreem

ents.
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Photography — Still-picture projectors — Determination of noise

emissions

1 Scope

This Interrjational Standard specifies the means to determine, declare and verify the noise emission characteristics
(sound poywer level and emission sound pressure level at the work station) of still-picture proejgctors.

It specifieg noise measurement methods and the operating and mounting conditions that'shall be used for the test.
The use ¢f this International Standard ensures the reproducibility of the detérmination of the noise emission

characteri
used. Nois
survey me

The engin

declaratio and comparison purposes.

The surve
Survey me

2 Normx

The follow
this Interr]
publicatiorn
investigatq
undated r
maintain r

ISO 1755,

ISO 3744:
Engineetrir

ISO 3746,

Etics within specified limits determined by the grade of accuracy of the basic noise measure
e measurement methods allowed by this International Standard,are’engineering methods
thods (grade 3).

eering grade of accuracy (grade 2) is preferred and isvapplicable, for example, to type

y grade of accuracy (grade 3) is applicable, for example, to quality control purposes during
thods usually enable measurements to be made.in work rooms.

htive references

ng normative documents contain provisions which, through reference in this text, constitute
s do not apply. However, parties to agreements based on this International Standard are e
the possibility of applying the most recent editions of the normative documents indicate
pferences, the latest édition of the normative document referred to applies. Members of

pgisters of currentlywalid International Standards.

Photography~~Projector slides — Dimensions.

1994, Acoustics — Determination of sound power levels of noise sources using soung
)g methad in an essentially free field over a reflecting plane.

ment method
grade 2) and

tests or for

manufacture.

provisions of

ational Standard. For dated.references, subsequent amendments to, or revisions of, any of these

ncouraged to
d below. For
EC and ISO

pressure —

Acoustics — Determination of sound power levels of noise sources using sound pressu

re — Survey

method using an enveloping Measurement SUITace OVer a reflecting plane.

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

ISO 7574-4:1985, Acoustics — Statistical methods for determining and verifying stated noise emission values of
machinery and equipment — Part 4: Methods for stated values for batches of machines.

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.
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3 Terms and definitions
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For the purposes of this International Standard, the following terms and definitions — taken from the basic noise
emission standards — apply. Further terms and definitions are given in the International Standards which are
designated in clause 2 and the Bibliography.

3.1
sound power
Lw

level

ten times the logarithm to the base 10 of the ratio of the sound power radiated by the source under test to the
reference sound power; it is expressed in decibels

The frequeng
(1pW = 1013

EXAMPLE
The A-weighte

3.2
emission soy
Lp
ten times the
of the referd
weighting, sq
20 pPa

EXAMPLES
Maximum A-
C-weighted pe
3.3

noise emissi

information @
other literatu

NOTE1 Th
declared dual-

y weighting or the width of the frequency band used shall be indicated. The reference pow
\W).

d sound power level is L.

nd pressure level

logarithm to the base 10 of the ratio of the square of the emission sound pressure, p(t), to
nce sound pressure, p3, measured with a particular time“weighting and a particular
lected from those defined in IEC 60651; it is expressed inndecibels; the reference sound

eighted emission sound pressure level with time weighting F: Lag rax-

ak emission sound pressure level: L ;o

bn declaration
n the noise emitted by the machine, given by the manufacturer or supplier in technical dod
e, concerning noise emissionvalues

P noise emission declaration.may take the form of either the declared single-number noise emission
number noise emission value.

this International Standard, the application of declared single-number noise emission values is re

le-numbernoise emission value

measured noise emission value L and the associated uncertainty K, rounded to the nearest ¢

eris 1 pW

he square
frequency
ressure is

uments or

alue or the

(uired (see

ecibel:

NOTE2 Fo

12.2).

3.4

declared sing

Ly

the sum of a
Ld =L+

35

K

reference box
hypothetical surface which is the smallest rectangular parallelepiped that just encloses the source and terminates
on the reflecting plane

4 Description of machinery family

This International Standard applies to still-picture projectors, i.e.

O

slide projectors (full-automatic, half-automatic and hand-operated),
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0 overhead projectors,

0 episcopes.

The test object is the projector as ready for use with all standard equipment, e.g. for slide projectors: cartridge with

slides.

5 Sound power level determination

5.1 Basic International Standards to be used

For the d
preferably

0O 1SO3
0O 1SO3
Other starn
0O 1SO3
0O 1SO3

5.2 Addi

The appli
requires th

For the su
and figure

The meas]
d=1mar

btermination of the sound power level, one of the following basic noise emission standa
used:

744 (grade 2)

746 (grade 3).

dards which may be used are

743-1, 1ISO 3743-2, 1ISO 9614-1, 1ISO 9614-2 for the engineering grade of accuracy (grade 2
747, 1SO 9614-1, ISO 9614-2 for the survey grade of accuracy (grade 3).

ional specifications

ation of the basic methods of ISO 3744 or ISO 3746 within the framework of this Internatio
e following.

Fvey grade of accuracy (ISO 3746), the reference box (3.5) shall include the test table used
1).

urement surface shall be a rectargular parallelepiped which covers the reference box at
d which terminates on the reflecting plane (see figure 1).

The arrangement of the measurement positions on the measurement surface is shown in figure 1.

For the m
position sh

If the soun
for each f
position 2

For an exd

easurement of the Aweighted sound pressure levels, the time of observation at each 1
all be at least 10 s;\or slide projectors, five slide changes (five cycles) shall be taken.

d pressure spectrum is being determined, the time-averaged third-octave or octave sound p
equency band within the frequency range from 100 Hz to 10 kHz shall be determined at 1
pr 4 (if theweperator's side is there). The direction of the projection shall be that of the x-axis (

mple. of a calculation for the engineering grade of accuracy (grade 2/ISO 3744), see annex A.

rds shall be

nal Standard

see clause 7

h distance of

heasurement

ressure level
heasurement
Gee figure 1).

5.3 Measurement uncertainty

A provisional estimated value for the standard deviation of reproducibility oy for A-weighted sound power levels is

1,5 dB for

grade 2 methods and 3 dB for grade 3 methods.
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Figd
(grade 2/I1S

6 Emissio
6.1 Basicl

If it is requir
shall be pref

Other standards which may be used ares1SO 11201 (grade 2), 1SO 11204 (grades 2 and 3) and

(grade 3).

6.2 Selecti

When applyi
picture proje
according to

Using one g
pressure lev

X

Reflecting plane

Area of the measurement.surface S= 4(ab + ac + bc)

ure 1 — Measurement surface with nine measurement positions)for engineering grade
O 3744) or with four measurement positions (1, 2, 3 and 4)_for survey grade (grade 3/ISO 37

N sound pressure level determination

Nternational Standards to be used

d to determine the emission sound.pressure level at the work station, 1SO 11203 (with Q
rably used.

bn of relevant work-station

ng 1SO 11203, «he“work station is represented as points or paths on a surface envelopin
Ctor. That surfae€ is defined in this International Standard to be the measurement surface w
figure 1, and’'the emission sound pressure level is derived from the sound power level.

f thevether standards mentioned in 6.1 (ISO 11201, ISO 11202, 1SO 11204), the emiss
bl _shall be determined at the measurement position 2 or 4 according to figure 1, whichever

©1SO

46)

Calculated)

SO 11202

g the still-

thd=1m

ion sound
yields the

higher value.

6.3 Measurement uncertainty

When applying ISO 11203, the uncertainty, expressed by the standard deviation of reproducibility og, is numerically
equal to this associated with the method used for determining the sound power level.

Using one of the other standards mentioned in 6.1, oy is assumed to be 2,5 dB for grade 2 measurement methods

and 5 dB for

grade 3 measurement methods.
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7 Installation and mounting conditions

The installation and mounting conditions shall be strictly the same for the determination of both sound power level
and emission sound pressure level at the work station, if relevant.

The test environment shall be suitable for noise measurements according to the basic International Standards used.
For ISO 3744 and 1SO 3746, the environment is a more or less free field over a reflecting plane.

For the engineering grade of accuracy (grade 2), the projector shall be placed, if necessary, together with its fixed
substructure, on the sound-reflecting floor (floor made of, for example, concrete, stone, wood, firm synthetic
material) of the test room. This requirement also applies to a desk top unit.

In order t
delivery, is

For the su
exceeding
rubber feg

The projed

8 Operg
The operd
sound pre
a) Forsl
The s
with |
While

For manually operated slide projectors, the slide change shall be executed as steadily as po

chang
projed

b) Foro
The o
c) Fore

The e
copy.

D prevent the transmission of structure-borne noise, the installation of damping bases;
permissible.

rvey grade of accuracy (grade 3), the projector shall be placed on a rigid table with-a small
twice the area of the projector's base surface) and a height of 1 m maximom! The table
.

tion direction shall be that of the x-axis.

ting conditions

Esure level at the work station, if relevant.
de projectors:

ide projectors shall be normally operated with*running ventilator and cartridge filled with slid
5O 1755 for automatic operation.

measuring the sound power level, the projector shall transport five slides with a slide stop of
e shall take about 1 s. Thé ‘position of the operator shall not be between a microphone
tor.

erhead projectors:

Discopes:

piscope shall be normally operated with running ventilator and closed projection stage but wi

f part of the

able-top (not
should have

ting conditions shall be strictly the same for the determination of both sound power level and emission

bs complying

5 s each.

ssible; every
hnd the slide

verhead projecter’shall be normally operated with running ventilator but without transparencigs.

thout opaque

For operating conditions differing from the normal ones, additional measurements may be carried out (such as
reverse motion for projectors or, for episcopes, projection stage which has been loosened and set to the lowest

position).

The environmental air temperature shall be between 17 °C and 23 °C.

9 Measurement uncertainties

See 5.3 and 6.3 for A-weighted sound power level and emission sound pressure level determination, respectively.
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10 Information to be recorded
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The information to be recorded shall indicate the basic noise emission standard(s) used for the sound source under
test as well as all the information required by these noise emission standards, especially those required by 10.1 to

10.5.

Any deviation from this noise test code or from the basic standard(s) used shall be recorded with the technical
justifications for such deviation.

10.1 Source under test

0 Manufagtarer;

O type of grojector,

O technica| data,

O projectof serial number and year of manufacture,

O additiongl parts: e.g. sound reproducer, type of lamphouse (power in watts), dens turret, table or
projectof, mounted parts.

10.2 Operating conditions of the projector

O Specificgtion of the operating condition(s) according to clause 8,

O type of g

10.3 Acous

O Descriptjon of the test environment including the physical treatment of walls, ceiling and floor,

lide frame (for slide projectors).

tic environment

howing the location of the projector under test and the room contents,
d (structure-borne sound-damping) base.

Iring instruments

turer, type, serial number,

place of calibration.

tical data_(if-relevant)

ed saund pressure level at each measurement position;

stand-type

ed/sound pressure level of the background noise, and correction K,, according to IS

D 3744 or

O sketchs

O employe

10.4 Meas

0 Manufag

0 date ang

10.5 Acous

a) A-weigh

b) A-weigh
ISO 374

c)

d)

e)

f)

9)

position

6;

applied environmental correction K,, according to ISO 3744 or ISO 3746;
A-weighted surface sound pressure level,
area Sof the measurement surface (see figure 1);

A-weighted sound power level Lyya;

and the method used for the determination);

A-weighted emission sound pressure level at the work station (together with the indication of the work station
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h) if necessary, sound pressure spectrum;

i) place,

11 Test

date and person responsible for the test.

report

The test report shall include all the information required by the relevant basic noise emission standard(s) used
including (if relevant):

a) reference to this noise test code and the basic noise emission standard(s) and method(s) used together with

according to

work station

Hard(s) used,;

rocedures in

ighted sound

n annex A of

the apgptiedgradeofaccuracy;

b) indication of the source under test;

c) descr|ption of installation, mounting and operating conditions;

d) A-weiphted sound power level; if necessary, the maximum A-weighted soundrpressure level
10.5 3) together with the relevant measurement position;

e) A-weipghted emission sound pressure level at the work station together with*the indication of the
positipn and the method used for the determination;

f)  date, place and person responsible for the test;

g) any dpviations from the requirements of this noise test code orfrom the basic noise emission stan
a technical justification shall be given.

12 Declaration and verification of noise emission values

12.1 Deglaration of noise emission values

The declafation of the noise emission values'is’the sole responsibility of the manufacturer.

The noise|declaration shall be made jinsuch a way that the values can be verified according to the

ISO 4871.

For still-pig¢ture projectors, the declaration is performed for a batch of machines and includes the A-we

power levegl and the A-weighted emission sound pressure level at the work station, if required.

Guidelineg for the detefmination of declared noise emission values for a batch of machines are given

ISO 4871:[1996.

If the detgrminations of the sound power levels are performed using a grade 2 accuracy method a

standard ¢ evratlon is estimated to be equal to the glven reference standard devratlon oy of 2 dB acco

the uncertaint S S : 4 sumg

d if the total
ding to 12.3,
gd to be 3dB

so that the verlflcatlon procedure (see 12 3) WI|| pass Wlth a probablllty of about 95% (see annex B of
ISO 7574-4:1985).

For grade

3 accuracy methods, the uncertainty K will be higher (about 4 dB to 6 dB).

When using ISO 11203, the uncertainty for the determination of the emission sound pressure level at the work
station is numerically equal to that of the sound power level determination.

NOTE The uncertainty can be higher when applying other standards of the ISO 11200-series.
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12.2 Presentation of declared values

The noise emission declaration shall take the form of the declared single-number noise emission values according
to ISO 4871.

The noise declaration shall explicitly state that the noise emission values have been obtained according to this
noise test code and indicate which basic standard(s) have been used.

An example of a single-number declaration is given in Annex B.

NOTE Additional noise emission quantities may also be given in the declaration.

12.3 Verifigation of declared values

The verificagon shall be performed for a batch in accordance with 6.3 of ISO 4871:1996 by using|the same
mounting, ingtallation and operating conditions as those used for the initial determination of nojse~emission values.

For grade 2 accuracy methods, the reference standard deviation o, is assumed to be 2 dB.
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Annex A
(informative)
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Example of calculation of the sound power level using ISO 3744

Measurement results of a projector placed in a hall with acoustical ceiling (height 7 m, length 13 m, width 10 m):

Figure 1 0

L o1
L on2
I-,pAS
L'oas
L /pA5

Backg

Figure 1 0

d=1

l,=0

= 40 dB at measurement position 1
= 41 dB at measurement position 2
= 44 dB at measurement position 3

= 39 dB at measurement position 5

m

30m 1,=024m 13=0,15m
51, +d=1,15m
51,+d=1,12m

+d=1,15m

Ab + ac+ bc) = 15,6 m2

%ﬁdB =11,9 dBWith §; =1m?

8.1 of ISO|3744;1994:

Ll

= 41 dB at measurement position 4

this International Standard and 7.5.3 of ISO 3744:1994:

L'oas = 40 dB at measurement position 6
L'oa7 = 42 dB at measurement position 7
L'oag = 40 dB at measurement position 8
L'oag = 41 dB at measurement position 9

round noise level at all measurement positions: L”,, = 30 dB

f this International Standard and 7.3.1 of ISO 3744:1994:

o

o 9 0
pa =101g 5% 107PA -dB
i=1

=10lg %(104'% 1044+ 1044 10*% 108% 1044 1044 1048

Lpa =30dB

10 1)5(13 411dB
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8.3 of ISO 3744:1994:
Kya = -10Ig(1-10-04) dB
with AL= Ly = Ljs = 411dB-30dB=111dB
Kia =04 dB

A.4.1 of ISO 3744:1994:

ais assfimed to be 0,3
Sy=2(m-13m)+2(7m-10m)+2 (10 m- 13 m) = 582 m2
A=q-q,=175m?2

Ao117
S

Clause A.4 of ISO 3744:1994:
Koa =10Q1g[1 + 4 (SA)] dB = 10 Ig[1 + (4 x 0,089)] dB
=1,3|dB

8.5 of ISO 37144:1994:

LpfA_L pA ~Kia =Koa

=41,1dB-0,4dB-1,3dB
=39,4 dB

8.6 of ISO 3144:1994:

—l

L [ (r +101g EEEdB
WA A s

Lya = 39,4 dB +£1)9 dB = 51,3 dB

Clause 12 of|this‘International Standard:

If the total standard deviation is assumed to be as high as the reference standard deviation, the integer-declared
noise emission value results in Lyysq = Lya + K=51,3dB + 3 dB =54 dB

10
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