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FOREWORD
This Malaysian Standard was developed by the Technical Committee on Dry Fire Protection
System under the authority of the Fire Safety and Prevention Industry Standards Committee.

MS 1745 consists of the following parts, under the general title, Fire detection and fire alarm
systems:

Part 1: Introduction

Part 2: Control and indicating equipment

Part 3: Audible fire alarm device

Part 4: Power supplies

Part 5: Heat sensitive detectors — Point detectors containing a static element

Part 6: Heat sensitive detectors — Rate of rise point detectors without a static element

Part 7: Point-type smoke detectors — Detectors using scattered light, transmitted light or
ionisation

Part 8: High temperature heat detectors
Part 9: Fire sensitivity test

Part 10: Flame detectors

Part 11: Manual call points

Part 12: Optical smoke detectors

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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FIRE DETECTION AND FIRE ALARM SYSTEMS -
PART 3: AUDIBLE FIRE ALARM DEVICES

1. Scope

This Malaysian Standard specifies the requirements, test methods and performance criteria
for fire alarm sounders in a fixed installation intended to signal an audible warning of fire
between a fire detection and fire alarm system and the occupants of a building. It is intended
to cover only those devices which derive their operating power by means of a physical
electrical connection to an external source such as a fire alarm system.

This standard specifies fire alarm sounders for two types of application environment, i.e. Type
A for indoor use and Type B for outdoor use.

This standard is not intended to cover:
a) loudspeaker type devices primarily intended for emitting emergency voice messages; and

b) supervisory sounders, for example, within the control and indicating equipment.

2. Normative references

The following normative references are indispensable for the application of this standard. For
dated references, only the edition cited applies. For undated references, the latest edition of
the normative references (including any amendments) applies.

MS 1745: Part 1:2004, Fire detection and fire alarm systems - Part 1: Introduction

EN 50130-4:1995, Alarm systems - Part 4: Electromagnetic compatibility - Product family
standard: Immunity requirements for components of fire, intruder and social alarm systems

IEC 60068-1:1988, Corrigendum 1988 and Amendment 1:1992, Environmental testing - Part
1: General and guidance

IEC 60068-2-1:1990, Environmental testing - Part 2-1: Tests; tests A: Cold

IEC 60068-2-2:1974 and IEC 68-2-2 A:1976, Basic environmental testing procedures - Part 2-
2: Tests; tests B: Dry heat

HD 323.2.3 S2: 1987, Basic environmental testing procedures - Part 2: Tests; tests Ca: Damp
heat, steady state

IEC 60068-2-6:1995 and Corrigendum 1995, Environmental testing - Part 2-6: Tests - Tests
Fc: Vibration (sinusoidal)

IEC 60068-2-27:1987, Basic environmental testing procedures - Part 2-27: Tests - Test Ea
and guidance: Shock
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IEC 60068-2-30:1980 and Amendment 1:1985, Basic environmental testing procedures - Part
2-30: Tests - Test Db and guidance: Damp heat, cyclic (12 +12-hour cycle)

IEC 60068-2-42:1982, Basic environmental testingprocedures — Part 2-42: Tests - Test Kc:
Sulfur dioxide test for contacts and connections

HD 323.2.56 S1:1990, Basic environmental testing procedures - Part 2: Tests, Test Cb: Damp
heat, steady state, primarily for equipment

IEC 60068-2-63:1997, Environmental testing - Part 2-63: Test methods - Test Eg: Impact,
spring hammer

MS IEC 60529, Degrees of protection provided by enclosures (IP code)

ISO 1210:1992, Plastics - Determination of the burning behaviour of horizontal and vertical
specimens in contact with a small-flame ignition source

ISO 10351:1992, Plastics - Determination of the combustibility of specimens using a 125 mm
flame source

3. Terms and definitions

For the purposes of this standard, the following terms and definitions and those given in MS
1745: Part 1:2004 apply.

3.1  Mode (of operation)

One of a possible number of pre-defined sound outputs of the audible alarm device, which
can be selected by means, specified by the manufacturer.

3.2 A-weighted sound level

Sound pressure, expressed in dB, which is 20 times the logarithm to base ten of the ratio of
the A-weighted sound pressure to the reference pressure of 20 mPa (20 mN/mZ) - A-
weighting characteristics are given in IEC 60651:1979.

3.3 Type A device

Audible fire alarm device - Sounder designed for indoor application.

3.4 Type B device

Audible fire alarm device - Sounder designed for outdoor application.

3.5 Supervisory sounder

Audible device, usually mounted within a piece of equipment (e.g. control and indicating

equipment), used for drawing attention, locally, to a change in status or the presence of an
abnormal condition indicated by that equipment.
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3.6 Fire alarm sounder

Sound generating device intended to signal an audible warning of fire between a fire detection
and fire alarm system and the occupants of a building, without the use of a voice signal.

4. Requirements
4.1 Compliance

In order to comply with this standard, fire alarm sounders shall meet the requirements of this
clause which shall be verified by visual inspection or engineering assessment, be tested as
described in Clause 5 and meet the requirements of the tests.

4.2 Sound level

The standard requires that the manufacturer declare sound levels in the data required under
4.6.2. The manufacturer may declare different sound levels for operation under different
conditions, for example, when operating on different voltage ranges or with different sound
patterns. If this is the case, the sound level of each specimen shall be measured under each
mode of operation (see 5.3).

When tested in accordance with 5.3 the fire alarm sounder shall produce A-weighted sound
levels of at least 65 dB in one direction and not exceeding 120 dB in any direction.

4.3 Frequency and sound pattern

This standard covers sounders, which produce different frequencies, and sound patterns and,
therefore, does not specify a minimum and maximum frequency or a specific sound pattern.

NOTE. The sound patterns and frequencies required may vary in different countries. Reference needs to be made to
local regulations.

However, the manufacturer shall declare the main sound frequency(ies), frequency range(s)
and sound pattern(s) in the data required under 4.6.2.

4.4 Durability

The sounder shall be rated for at least 100 h operation. No limitation by the manufacturer on
duty factor or maximum on-time shall prevent the device from operating the 1 h 'on' 1 h 'off'
cycle required by the test procedure described in 5.4.

NOTE. This requirement does not apply to the capacity of batteries, which may be used within sounders as a means
of local storage of operating power. The capacity and charging requirements of such batteries need to meet the
requirement of the system.

4.5 Construction

4.5.1 Provision for external conductors

4.5.1.1 The sounder shall provide space within its enclosure for external conductors to be
brought in and terminated. Entry holes for conductors or cables shall be provided or the

location where such holes are to be made shall be indicated by providing a template or some
other suitable means.
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4.5.1.2 Terminals for connecting external conductors shall be designed so that the
conductors are clamped between metal surfaces without being damaged. Each terminal shall
be capable of agowing the c20nnection of any conductor having a cross-sectional area
between 0.28 mm® and 2.5 mm® inclusive.

4.5.2 Materials

The sounder shall be constructed of material(s) capable of withstanding the tests described in
5.2 to 5.17. In addition, the material(s) of plastic enclosures shall meet the following
flammability requirements:

a) IS0 1210:1992, Class FV-2 or FH-2 for devices operating from a voltage source less than
30 Vr.m.s. or 42,4 V d.c. and consuming less than 15 W of power; and

b) 1SO 10351:1992, Class LFV-I for devices operating from a voltage source greater than 30
V r.m.s. or 42,4 V d.c. and/or consuming more than 15 W of power.

4.5.3 IP ratings

The degree of protection provided by the enclosure of fire alarm sounders shall meet the
following requirements:

a) for Type A audible alarm device - Sounder: Code IP21C of MS IEC 60529; and
b) for Type B audible alarm device - Sounder: Code IP33C of MS IEC 60529.
4.5.4 Access

Means shall be provided to limit access for removal of parts or the whole device and to make
adjustment to the mode of operation, e.g. special tool, codes, hidden screws, seals, etc.

4.6 Marking and data

4.6.1 Marking

Each fire alarm sounder shall be clearly marked with the following information:
a) number of this standard (i.e. MS 1745: Part 3);

b) environment type [i.e. Type A or B (see Clause 3)];

c) name or trademark of the manufacturer or supplier;

d) manufacturer or supplier model designation (type or number);

e) terminal designations;

f) rated supply voltages or voltage ranges (a.c. or d.c.);

g) power and current consumption; and
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h) a mark(s) or code(s) (for example, serial number or batch code), by which the
manufacturer can identify, at least, the date or batch and place of manufacture, and the
version number(s) of any software contained within the device.

Where any marking on the device uses symbols or abbreviations not in common use then
these shall be explained in the data supplied with the device.

The marking need not be discernible when the device is installed and ready for use but shall
be visible during installation and shall be accessible during maintenance. The markings shall
not be placed on screws or other easily removable parts.

4.6.2 Data

The information required in 4.6.1 together with the following shall be supplied with the device,
or shall be given in a data sheet or technical manual identified on, or with each device:

a) operating voltage range(s);
b) supply frequency ranges, where relevant;

c) for all modes of operation, the minimum A-weighted sound level in dB at a distance of 1 m
from the reference point of the device for the following directions of radiation:

i) surface mounted device: at 30° intervals from 15° to 165° through a semi-circular arc
in front of the device and centred at the intersection of its normal mounting surface
and its principal axis, for two perpendicular planes corresponding to the horizontal
and vertical planes of the device in its designed position (see Annex A, Figure A2);
and

i) polo mounted device: at 30° internals through at 360° circle centered at the
intersection of the horizontal plane containing its principal axis and the vertical line
through the geometrical centre of the sound diffusing assembly, for two perpendicular
planes corresponding to the horizontal and vertical planes of the device in its
designed position (see Annex A, Figure A3);

d) main sound frequency(ies), frequency range(s) and sound pattern(s);

e) IP Code to MS IEC 60529; and

f) any other information necessary to allow correct installation, operation and maintenance
of the device.

5. Tests

5.1 General

5.1.1 Atmosphere conditions for tests

Unless otherwise stated in a test procedure, the testing shall be carried out after the test

specimen has been allowed to stabilise in the standard atmospheric conditions for testing
described in IEC 60068-1, as follows:
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Temperature : 15°Ct0 35 °C
Relative humidity : 25 % t0 75 %
Air pressure : 86 kPa to 106 kPa

The temperature and humidity shall be substantially constant for each test where these
standard atmospheric conditions are applied.

5.1.2 Operating conditions for tests

If a test method requires a specimen to be sounding, then the specimen shall be connected to
suitable power supply equipment as specified in the data provided by the manufacturer.
Where, in order to be sounding, a device also requires the application of a control signal or
signals, this shall be provided in accordance with the manufacturer's specification.

If a test method requires a specimen to be in the quiescent state, then the specimen shall not
be supplied with power unless it is a sounder of the types which have electronic circuits for
analysing control signals and triggering the sound operation, in which case the specimen shall
be connected to suitable power supply and control equipment as specified in the data
provided by the manufacturer and the control signals shall be arranged so that the specimen
is in a non-sounding state.

Unless otherwise specified in the test procedure, the supply parameters applied to the
specimen shall be set within the manufacturer's specified range(s) and shall remain constant
throughout the tests. The value chosen for each parameter shall be the nominal value, or the
mean of the specified range.

If the manufacturer has declared different sound levels for operation under different conditions
(see 4.6.2), then, unless otherwise specified by the test procedure, the tests shall be
conducted under one selected mode of operation only. Selection of the mode of operation
shall be made with the aim to use that which consumes the most power. This will normally be
the most continuous or the loudest mode.

NOTE. All modes of operation and all voltage ranges are tested in 5.3.

5.1.3 Mounting arrangements

Unless otherwise specified, the specimen shall be mounted by its normal means of
attachment in accordance with the manufacturer's instructions on a flat rigid backing board. If
these instructions describe more than one method of mounting then the method considered to
be most unfavourable shall be chosen for each test.

The detailed mounting arrangements are given in Annex A or Annex B for the different sound
level tests used.

5.1.4 Tolerances

The tolerances for the environmental test parameters shall be given in the basic reference
standards for the test (e.g. the relevant part of IEC 60068).

If a specific tolerance or deviation limit is not specified in a requirement or test procedure,
then a deviation limit of +5 % shall be applied.
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5.1.5 Provision for tests

a) eight specimens of Type A or ten specimens of Type B sounder with any mounting,
bases, boxes or accessories etc.;

b) any equipment, such as control and indicating equipment, as may be necessary for the
correct operation of the device in accordance with the manufacturer's specification; and

c) the data required in 4.6.2.

NOTE. The details of the power supply equipment used and/or the equipment used for generating the control
signal(s) should be given in the test report.

The specimens submitted shall be deemed representative of the manufacturer's normal
production with regard to their construction and settings.

5.1.6 Test schedule

The specimens shall be tested and inspected according to the schedule given in Table 1.

All the specimen shall be first submitted to the reproducibility test described in 5.2. Upon
completion of the reproducibility test, the specimen with the least loud sound level shall be

numbered 1 and the rest arbitrarily numbered from 2 to 8 for Type A or 2 to 10 for Type B.

Unless otherwise required by the test procedure, the mode of operation selected for
conducting the reproducibility test shall be used for the other tests.

5.2 Reproducibility

5.2.1 Obiject of the test

To show that the sound output of the sounder does not vary unduly from specimen to
specimen and to establish sound output data for comparison with the sound output measured
during and/or after the environmental tests specified in this standard.

5.2.2 Test procedure

The A-weighted sound levels of all the specimens shall be measured as described in Annex
B.

The measurement shall be recorded in dB for each specimen and the sound level of the
loudest and the least loud specimen shall be represented by Ly and Ly, respectively.

5.2.3 Test requirements

The audible alarm device shall be deemed to comply with the requirements of this sub-clause
if the difference between Ly and Lin is less than 6 dB.
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5.3 Operational performance

5.3.1 Obiject of the test

To check that the sound levels declared by the manufacturer can be achieved within the
specified range(s) of supply parameters (e.g. voltage) and is not unduly dependent on these

parameters, and that the maximum A-weighted sound level does not exceed 120 dB at 1 m.

Table 1. Schedule of tests

Specimen no(s)
Test Sub-clause Type A Type B

Reproducibility 5.2 All All
Operational performance 5.3 1 1
Durability 5.4 2 2
Dry heat (operational) 55 3 3
Dry heat (endurance) 5.6 - 9
Cold (operational) 5.7 3 3
Damp heat, cyclic (operational) 5.8 3 3
Damp heat, steady state (endurance) 5.9 3 3
Damp heat, cyclic (endurance) 5.10 - 10
SOz corrosion (endurance) 5.11 4 4
Shock (operational) 5.12 5 5
Impact (operational) 5.13 6 6
Vibration (operational) 5.14 7 7
Vibration (endurance) 5.15 7 7
Electrostatic discharge (operational) 5.16 8 8
Radiated electromagnetic fields (operational) 5.16 8 8
Conducted disturbances induced by electromagnetic fields 5.16 8 8
(operational)
Voltage transients, fast transient bursts (operational) 5.16 8 8
Voltage transients, slow high energy voltage surge (operational) 5.16 8 8
Enclosure protection 517 1.2 1.2
NOTES:

1. Where after one of the test specified in 5.5 to 5.16 the A-weighted sound level of the specimen being tested differs
from that measured during the reproducibility test by more than 6 dB, a new specimen shall be used for the next test
on the schedule for that specimen. The sound level shall be first measured as specified in 5.2.

2. The EMC tests specified in 5.16 are not required for sounders, which do not rely on active electronic components
for their operation.

3. The tests on an individual specimen may be carried out in any order except that the reproducibility test (5.2) shall
be performed first on all specimens and the tests on Specimens 1 and 2 shall be carried out in the order listed (i.e.
5.17 last).
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5.3.2 Test procedure

The sound level of the specimen shall be measured in free field conditions using the test
method described in Annex A with the supply parameters at the maximum and minimum of
the specified range(s) [see 4.6.2 a) and b)].

If the manufacturer has declared different sound levels and different operating frequencies for
different modes of operation [see 4.6.2 d)], then the sound level of the specimen shall be
measured under each mode.

5.3.3 Test requirements

The sounder shall be deemed to comply with the requirements of this sub-clause if, for each
mode of operation:

a) the A-weighted sound level is greater than 65 dB in at least one direction;
b) the A-weighted sound level does not exceed 120 dB in any direction;

c) the sound level measured at each of the specified angles is not less than that declared by
the manufacturer [see 4.6.2 ¢)]; and

d) the difference between the A-weighted sound levels measured at the maximum and
minimum supply parameters is not more than 6 dB, for each direction measured.

5.4 Durability
5.4.1 Objective of the test

To show that the sound level does not change significantly after prolonged operation of the
audible alarm device.

5.4.2 Test procedure

The specimen shall be subjected to the following durability cycle 100 times: the specimen
shall be operated for 1 h at the maximum of the supply parameters declared by the
manufacturer (see 4.6.2) and then shall be left in the non-operating condition for 1 h. The
sound level shall be measured as described in Annex B within 1 h of the final period of
operation.

5.4.3 Test requirements

The sounder shall be deemed to comply with the requirements of this sub-clause if the A-
weighted sound level measured after 100 durability cycles does not decrease by more than 6
dB from that measured, for the same specimen, under the same operating condition, in the
reproducibility test (see 5.2).

5.5 Dry heat (operational)

5.5.1 Obijective of the test

To demonstrate the ability of the sounder to function correctly at high ambient temperatures,
which may occur for short periods in the service environment.
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5.5.2 Test procedure

5.5.2.1 Reference

The test apparatus and procedure shall be as described in test Bb for non-heat dissipating
specimens or test Bd for heat dissipating specimens as described in IEC 60068-2-2:1974 and
IEC 68-2-2A:1976 except that the test shall be conducted in a reverberation chamber as
described in Annex B.

5.5.2.2 State of specimen during conditioning

The specimen shall be mounted in a reverberation test chamber as described in Annex B.
The specimen shall be maintained in the quiescent state during the conditioning period except
during the last hour when it shall be sounding (see 5.1.2).

5.5.2.3 Conditioning

The air temperature in the reverberation test chamber shall be increased to the test
temperature at a rate not exceeding 1 °C/min. The test conditions in Table 2 shall be applied.

Table 2. Conditions for dry heat (operational) test

Type Temperature Duration
(°C) (h)
A 55+ 2 16
B 70+ 2 16

5.5.2.4 Measurements during conditioning

Except during the final 15 min of conditioning, those devices requiring power during the
quiescent state (see 5.1.2) shall be monitored for false operation and fault signals during the
conditioning period.

The sound level shall be measured as described in Annex B during the final 15 min of the
conditioning.

5.5.2.,5 Final measurements

The sound level of the specimen shall be measured as described in Annex B after the
recovery period specified in IEC 60068-2-2:1974 and IEC 68-2A:1976.

5.5.3 Test requirements

The sounder shall be deemed to comply with the requirements of this sub-clause if no false
operation or fault signals have been detected during the conditioning period [see 5.5.2.4 a)]
and the mean A-weighted sound levels measured during the conditioning period [see 5.5.2.4
b)] and after the recovery period (see 5.5.2.5) do not decrease by more than 6 dB from that
measured for the same specimen in the reproducibility test (see 5.2).

NOTE. If the fire alarm device is combined with a heat detector, which could operate at (55 * 2) °C, then the
response of the heat detector may be disabled or ignored during the test.

10
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5.6 Dry heat (endurance)

5.6.1 Objective of the test

To demonstrate the ability of the sounder to withstand long-term ageing effects.
5.6.2 Test procedure

5.6.2.1 Reference

The test apparatus and procedure shall be as described in test Ba or Bb of IEC 60068-2-
2:1974 and IEC 68-2A:1976.

5.6.2.2 State of the specimen during conditioning

The specimen shall not be supplied with power during the conditioning.
5.6.2.3 Conditioning

The test conditions in Table 3 shall be applied.

Table 3. Conditions for dry heat (endurance) test

Type Temperature Duration
(°C) (days)
A No test No test
B 70+ 2 21

5.6.2.4 Measurements during condition
No measurements are required during the conditioning.
5.6.2.5 Final measurements

The sound level of the specimen shall be measured as described in Annex B after the
recovery period specified in IEC 60068-2-2:1974 and IEC 68-2A:1976.

5.6.3 Test requirements

The sounder shall be deemed to comply with the requirements of this sub-clause if the mean
A-weighted sound level measured after the recovery period (see 5.6.2.5) does not decrease
by more than 6 dB from that measured for the same specimen in the reproducibility test (see
5.2).

5.7 Cold (operational)

5.7.1 Obijective of the test

To demonstrate the ability of the sounder to function correctly at low ambient temperatures
appropriate to the anticipated service environment.

11
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5.7.2 Test procedure

5.7.2.1 Reference

The test procedure shall be as described in test Ab for non-dissipating specimens, or test Ad
for heat dissipating specimens, of IEC 60068-2-1:1990 except that the test shall be conducted
in a reverberation chamber as described in Annex B.

5.7.2.2 State of specimen during conditioning

The specimen shall be mounted in a reverberation test chamber as described in Annex B.
The specimen shall be maintained in the quiescent state during the conditioning period except
during the last hour when it shall be sounding (see 5.1.2).

5.7.2.3 Conditioning

The air temperature in the reverberation test chamber shall be reduced to the required test
temperature at a rate not exceeding 1 °C/min. The test conditions in Table 4 shall be applied.

Table 4. Conditions for cold (operational) test

Type Temperature Duration
(°C) (h)
-10+£3 16
B -25+3 16

NOTE. In countries with very cold outside temperatures a test temperature of -40 °C
+ 3 °C should be used for Type B.

5.7.2.4 Measurements during conditioning

Except as described in 5.8.2.4 b), sounders that require power during the quiescent state (see
5.1.2) shall be monitored for false operation and fault signals during the conditioning period.

The sound level shall be measured as described in Annex B during the final 15 min of the
conditioning.

5.7.2.5 Final measurements

The sound level of the specimen shall be measured as described in Annex B after the
recovery period specified in IEC 60068-2-1:1990.

5.7.3 Test requirements

The sounder shall be deemed to comply with the requirements of this sub-clause if no false
operation or fault signals have been detected during the conditioning period [see 5.7.2.4 a)]
and the mean A-weighted sound levels measured during the conditioning period [see
5.7.2.4.b)] and after the recovery period (see 5.7.2.5) do not decrease by more than 6 dB
from that measured for the same specimen in the reproducibility test (see 5.2).

12
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5.8 Damp heat, cyclic (operational)
5.8.1 Obijective of the test

To demonstrate the immunity of the sounder to an environment with high relative humidity,
where condensation may occur on the device.

5.8.2 Test procedure
5.8.2.1 Reference

The test apparatus and procedure shall be as described in IEC 60068-2-30:1980, including
Amendment 1:1985, using the Variant 1 test cycle and controlled recovery conditions.

5.8.2.2 State of the specimen during conditioning

The specimen shall be maintained in the quiescent state during the conditioning period except
during the last half hour of the high temperature phase of the last cycle when it shall be
sounding (see 5.1.2).

5.8.2.3 Conditioning

The test conditions in Table 5 shall be applied.

Table 5. Conditions for damp heat, cyclic (operational) test

Type | Lower temperature Relative humidity Upper Relative humidity Number
(°C) (lower temperature) | temperature (upper temperature) of cycles
%) (°C) %,
A 25+ >95 40+2 95+ 3
B 25+ >95 55+2 95+3
5.8.2.4 Measurement during conditioning

Except during the final 30 min of conditioning, those devices requiring power during the
quiescent state (see 5.1.2) shall be monitored for false operation and fault signals during the
conditioning period.

The specimen shall be checked for audible operation during the final half-hour of the high
temperature phase in the last cycle.
5.8.2.5 Final measurements

The sound level of the specimen shall be measured as described in Annex B after the
recovery period specified in IEC 60068-2-30:1980.

5.8.3 Test requirements

The sounder shall be deemed to comply with the requirements of this sub-clause if no false
operation or fault signals are detected [see 5.8.2.4 a)] and the specimen operates correctly
[see 5.8.2.4 b)] during the conditioning period, and if the mean A-weighted sound
levelmeasured after the recovery period (see 5.8.2.5) does not decrease by more than 6 dB
from that measured for the same specimen in the reproducibility test (see 5.2).
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5.9 Damp heat, steady state (endurance)

5.9.1 Obijective of the test

To demonstrate the ability of the sounder to withstand the long-term effects of humidity in the
service environment (e.g. charges of electrical properties due to absorption, chemical
reactions involving moisture, galvanic corrosion, etc.)

5.9.2 Test procedure

5.9.2.1 Reference

The test apparatus and procedure shall be as described in test Ca of HD 323.2.56 S1:1990 or
in test Ca of HD 323.2 S2: 1987, including Amendment 1:1984, if the use of HD 323.2.56 S1:
1990 is impractical.

5.9.2.2 State of the specimen during conditioning

The specimen shall not be supplied with power during the conditioning.

5.9.2.3 Conditioning

The test conditions in Table 6 shall be applied.

Table 6. Conditions for damp heat, steady state (endurance) test

Type Temperature Relative humidity Duration
(°C) (%) (days)
40+2 95+3 21
B 40+2 95+3 21

No measurements are required during the conditioning
5.9.2.5 Final measurements

The sound level of the specimen shall be measured as described in Annex B after the
recovery period specified in HD 323.2.56 S1:1990.

5.9.3 Test requirements
The sounder shall be deemed to comply with the requirements of this sub-clause if the mean
A-weighted sound level measured after the recovery period (see 5.9.2.5) does not decrease

by more than 6 dB from that measured for the same specimen in the reproducibility test (see
5.2).
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5.10 Damp heat, cyclic (endurance)
5.10.1 Objective of the test

To demonstrate the ability of the sounder to withstand the longer-term effects of high humidity
and condensation.

5.10.2 Test procedure
5.10.2.1 Reference

The test apparatus and procedure shall be as described in IEC 60068-2-30:1980, including
Amendment 1: 1985, using the Variant 1 test cycle and controlled recovery conditions.

5.10.2.2  State of the specimen during conditioning

The specimen shall not be supplied with power during the conditioning.
5.10.2.3 Conditioning

The test conditions in Table 7 shall be applied.

Table 7. Conditions for damp heat, cyclic (endurance) test

Type Temperature Number of cycles
Q)
No test No test
55+2 6

5.10.2.4 Measurements during conditioning
No measurements are required during the conditioning.
5.10.2.5 Final measurements

The sound level of the specimen shall be measured as described in Annex B after the
recovery period specified in IEC 60068-2-30:1980.

5.10.3 Test requirements

The sounder shall be deemed to comply with the requirements of this sub-clause if the mean
A-weighted sound level measured after the recovery period (see 5.10.2.5) does not decrease
by more than 6 dB from that measured for the same specimen in the reproducibility test (see
5.2).

5.11 Sulphur dioxide (SO,) corrosion (endurance)

5.11.1 Objective of test

To demonstrate the ability of the sounder to withstand the corrosive effect of sulphur dioxide

as an atmospheric pollutant.
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5.11.2  Test procedure
5.11.21 Reference

The test apparatus and procedure shall be as described in IEC 60068-2-42:1982, except for
the relative humidity of the test atmosphere, which shall be maintained at (95 + 3) % instead
of (75 £ 5) %.

5.11.2.2  State of the specimen during conditioning

The specimen shall have untinned copper wires, of appropriate diameter, connected to
sufficient terminals to allow the functional test to be made after conditioning, without making
further connections to the specimen.

The specimen shall not be supplied with power awing the conditioning.

5.11.2.3 Conditioning

The test conditions in Table 8 shall be applied.

Table 8. Conditions for sulphur dioxide (SO,) corrosion (endurance) test

Type Sulphur dioxide Temperature Relative humidity Duration
content °
(ppm)?* (°C) (%) (days)
A 25+5 25+2 95+5 21
B 25+5 25+2 95 +5 21
@ ppm = parts per million by volume

5.11.2.4 Measurements during the conditioning
No measurements are required during the conditioning.
5.11.2.5 Final measurements

Immediately after the conditioning the specimen shall be subjected to a drying period of 16 h
at (40 + 2) °C, and relative humidity 50 %, followed by a recovery period of 1 h to 2 h at the
standard laboratory conditions.

The sound level of the specimen shall be measured as described in Annex B after the
specified recovery period.

5.11.3  Test requirements

The sounder shall be deemed to comply with the requirements of this sub-clause if the mean
A-weighted sound level measured after the recovery period (see 5.11.2.5) does not decrease
by more than 6 dB from that measured for the same specimen in the reproducibility test (see
5.2).
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5.12 Shock (operational)
5.121 Object of the test

To demonstrate the immunity of the sounder to mechanical shocks, which are likely to occur,
albeit infrequently, in the anticipated service environment.

5.12.2  Test procedure
5.12.2.1 Reference

The test apparatus and procedure shall be as described in test Ea of IEC 60068-2-27:1987
except that the conditioning shall be as described in 5.12.2.3.

5.12.2.2  State of the specimen during conditioning

The specimen shall be mounted on a rigid fixture and shall be maintained in the quiescent
state during the conditioning period (see 5.1.2).

5.12.2.3 Conditioning
The test conditions in Table 9 shall be applied.

Table 9. Conditions for shock (operational) test

Maximum acceleration related
to specimen mass Min kg
Sounder Pulse type Pulse duration (ms? Number Number of
type (ms) of shock | pulsesper
M< 4.75 kg M> 4.75 kg directions direction
A Half 6 10 x (100 — 20M) No test 6 3
sine
B Half 6 10 x (100 - 20M) No test 6 3
sine

5.12.2.4 Measurements during conditioning

The specimen shall be monitored for false operation and fault signals during the conditioning
period and a further 2 min after the end of the conditioning period.

5.12.2.5 Final measurements

The sound level of the specimen shall be measured as described in Annex B after the
conditioning.

5.12.3  Test requirements

The sounder shall be deemed to comply with the requirements of this sub-clause if no false
operation or fault signals are detected (see 5.12.2.4) during the conditioning period and the
mean A-weighted sound level measured after the conditioning period (see 5.12.2.5) does not
decrease by more than 6 dB from that measured for the same specimen in the reproducibility
test (see 5.2).
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5.13 Impact (operational)

5.13.1 Objective of the test

To demonstrate the immunity of the sounder to mechanical impacts upon its surface, which it
may sustain in the normal service environment, and which it can reasonably be expected to
withstand.

5.13.2  Test procedure

5.13.2.1 Apparatus

The test apparatus shall be as described in test Eg of IEC 68-2-63:1997.

5.13.2.2  State of the specimen during conditioning

The specimen shall be maintained in the quiescent state during the conditioning period (see
5.1.2).

5.13.2.3 Conditioning

Impact shall be applied to each accessible surface of the specimen at any point(s) considered
likely to suffer damage or to impair the operation of the specimen.

The test conditions in Table 10 shall be applied.

Table 10. Conditions for impact (operational) test

Type Impact energy Number of impacts per
J) accessible point
A 0.5+0.04 3
0.5+0.04 3

5.13.24 Measurement during conditioning

The specimen shall be monitored for false operation and fault signals during the conditioning
period and a further 2 min after the end of the conditioning period.

5.13.2.5 Final measurements

The sound level of the specimen shall be measured as described in Annex B after the
conditioning.

5.13.3  Test requirements

The sounder shall be deemed to comply with the requirements of this sub-clause if no false
operation or fault signals are detected (see 5.13.2.4) during the conditioning period and the
mean A-weighted sound level measured after the conditioning period (see 5.13.2.5) does not
decrease by more than 6 dB from that measured for the same specimen in the reproducibility
test (see 5.2).
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5.14  Vibration, sinusoidal (operational)
5.14.1 Objective of the test

To demonstrate the immunity of the sounder to vibration at levels considered appropriate to
the normal service environment.

5.14.2  Test procedure
5.14.2.1 Reference

The test apparatus and procedure shall be as described in test Fc of IEC 60068-2-6:1995 and
its Corrigendum 1995.

5.14.2.2 State of the specimen during conditioning
The specimen shall be mounted on a rigid structure and the vibration shall be applied in each
of three mutually perpendicular axes, in turn. The specimen shall be mounted so that one of

the three axes is perpendicular to its normal mounting plane.

The conditioning shall be applied to the specimen in both the quiescent state and when
sounding (see 5.1.2).

5.14.2.3 Conditioning
The test conditions in Table 11 shall be applied.

Table 11. Conditions for vibration, sinusoidal (operational) test

Number of
sweep
Type Frequency Acceleration Number of axis Sweep rate Cycles per axis
range amplitude (octave/min) per functional
(Hz) (ms2{g}) conditions
(see 5.14.2.2)
A 10 to 150 5{0.5} 3 1 2
10 to 150 5{0.5} 3 1 2

NOTE. The vibration operational and endurance tests may be combined such that the specimen is subjected to the
operational test conditioning followed by the endurance test conditioning in one axis before changing to the next
axis. Only one final measurement need to be made.

5.14.2.4 Measurements during conditioning
The specimen shall be monitored during the conditioning period to detect:
a) any false operation or fault signals when in the quiescent state; and

b) any interruption of sound output when sounding.
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5.14.2.5 Final measurements

The sound level of the specimen shall be measured as described in Annex B after the
conditioning.

5.14.3 Test requirements

The sounder shall be deemed to comply with the requirements of this sub-clause if no false
operation or fault signals and no interruption of sound output are detected when sounding
during the conditioning period (see 5.14.2.4) and if the mean A-weighted sound level
measured after the conditioning period (see 5.14.2.5) does not decrease by more than 6 dB
from that measured for the same specimen in the reproducibility test (see 5.2).

5.15  Vibration, sinusoidal (endurance)

5.15.1 Objective of the test

To demonstrate the ability of the audible alarm device to withstand the long-term effects of
vibration at levels appropriate to the service environment.

5.15.2  Test procedure
5.15.2.1 Reference

The test apparatus and procedure shall be as described in test Fc of IEC 60068-2-6:1995 and
its Corrigendum 1995.

5.15.2.2  State of the specimen during conditioning

The specimen shall be mounted on a rigid fixture and the vibration shall be applied in each of
three mutually perpendicular axes, in turn. The specimen shall be mounted so that one of the
three axes is perpendicular to its normal mounting axis.

The specimen shall not be supplied with power during the conditioning.

5.15.2.3 Conditioning

The test conditions in Table 12 shall be applied.

Table 12. Conditions for vibration, sinusoidal (endurance) test

Frequency Acceleration Number of sweep
Type range amplitude Number of Sweep rate cycles per axis
(Hz) (ms2{gn}) axis (octave/min) (see 5.14.2.2)
A 10 to 150 10 {1} 3 1 20
B 10 to 150 10 {1} 3 1 20

NOTE. The vibration operational and endurance tests may be combined such that the specimen is subjected to the
operational test conditioning followed by the endurance test conditioning in one axis before changing to the next
axis. Only one final measurement need to be made.
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5.15.2.4 Measurements during conditioning
No measurements are required during the conditioning.
5.15.2.5 Final measurements

The sound level of the specimen shall be measured as described in Annex B immediately
after the conditioning.

5.15.3  Test requirements

The sounder shall be deemed to comply with the requirements of this sub-clause if the mean
A-weighted sound level measured after the conditioning period (see 5.15.2.5) does not
decrease by more than 6 dB from that measured for the same specimen in the reproducibility
test (see 5.2).

5.16  Electromagnetic compatibility (EMC), immunity (operational)

5.16.1 Objective of the tests

To demonstrate the immunity of the sounder to electrostatic discharges electromagnetic fields
and fast slow-energy and slow high-energy transients.

5.16.2 Test procedures
5.16.2.1 Reference

EMC, immunity tests shall be carried out as described in EN 50130-4:1995. The following
tests shall be conducted:

a) electrostatic discharge;

b) radiated electromagnetic fields;

c) conducted disturbances induced by electromagnetic fields;
d) fast transient burst; and

e) slow high energy voltage surges.

5.16.2.2 State of the specimen during conditioning

For test a), d) and e) in 5.16.2.1, the conditioning shall be applied to the specimen only in the
quiescent state.

For tests b) and c) in 5.16.2.1, the conditioning shall be applied to the specimen in both the
quiescent state and when sounding.

5.16.2.3 Conditioning

The tests conditions specified in EN 50130-4:1995 for the tests listed in 5.16.2.1 shall be
applied.
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5.16.2.4 Measurements during conditioning

During the conditioning period, the specimen shall be monitored to detect:
a) any false operation or fault signals when in the quiescent state; and
b) any interruption of sound output when sounding.

5.16.2.5 Final measurements

The sound level of the specimen shall be measured as described in Annex B after the
conditioning.

5.16.3  Test requirements

For these tests the criteria for compliance specified in EN 50130-4:1995 and the following
shall apply:

a) no false operation or fault signals and, when sounding, no interruption of sound output
are detected during the conditioning period (see 5.16.2.4); and

b) the mean A-weighted sound level measured after the conditioning period (see 5.16.2.5)
does not decrease by more than 6 dB from that measured for the same specimen in the
reproducibility test (see 5.2).

5.17 Enclosure protection

5171 Object of title tests

To demonstrate that the degree of protection provided by the fire alarm sounder, with regard

to the ingress of solid foreign objects and the harmful effects due to the ingress of water,

meets the minimum requirements of this standard (see 4.5.3).

5.17.2  Definition of "enclosure”

The enclosure of the fire alarm sounder shall be taken as comprising any parts of the outer

physical envelope of the device which prevent or restrict access of solid foreign objects to the
sound transducer, electronic assembly(ies) and wiring terminals.

NOTE. Ingress of liquid inside the enclosure may be possible, but should not adversely affect the operation of the
device.

5.17.3 Test procedures
5.17.3.1 Reference

The test apparatus and procedures shall be as described in MS IEC 60529. The following
tests shall be conducted:

a) protection against solid foreign objects indicated by the first characteristic numeral;

b) protection against access to hazardous parts indicated by the additional letter; and
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c) protection against water indicated by the second characteristic numeral.
5.17.3.2  State of the specimen during conditioning

The specimen under test shall be:

a) unpowered during the test for protection against solid foreign objects;

b) unpowered during the test for protection against access to hazardous parts; and
c) powered and sounding during the test for protection against water.

The specimen under test shall be mounted as specified in MS IEC 60529 and shall include all
wiring termination boxes which form part of the fire alarm sounder when installed.

5.17.3.3 Conditioning

The test conditions specified in MS IEC 60529 shall be applied for the following IP Codes:

a) Type A, indoor use: IP21C; and

b) Type B, outdoor use: IP33C.

5.17.3.4 Measurements during conditioning

During the conditioning for the test for protection against water, the specimen shall be
monitored to check that the sounder continues to sound, in the selected mode of operation,
without interruptions.

5.17.3.5 Final measurements

At the end of the conditioning period for the test for protection against water:

a) the sound level of the specimen shall be measured as described in Annex B; and

b) the specimen shall be examined for ingress of water inside the enclosure.

5.17.4  Test requirements

The sounder shall be deemed to comply with the requirements of this sub-clause if:

a) the specimen tested complies with the acceptance conditions for the test for protection
against solid foreign objects of MS IEC 60529, sub-clause 13.3;

b) the specimen tested complies with the acceptance conditions for the test against
protection against access to hazardous parts of MS IEC 60529, sub-clause 15.3; and

c) after the conditioning period for the test for protection against water (see 5.17.3.5):

i) the mean A-weighted sound level measured does not decrease by more than 6 dB
from that measured for the same specimen in the reproducibility test (see 5.2); and

ii) no water has penetrated the enclosure or, if water has penetrated the enclosure,
the device incorporates adequate provision for drainage.
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Annex A
(normative)

Sound level test for fire alarm sounders

A1. General

The specimen to be tested shall be mounted as described in Clause A2 and placed in a free
field or simulated free field condition.

Measurement conditions in which the sound pressure varies with the distance from a point

according to a 1/7 law within tolerances of + 10 % (= 1 dB for the sound pressure level) at the
positions that will be occupied by the device and the microphone during the measurements,
are considered to be satisfactory.

A2. Mounting arrangements
A2.1  The manufacturer's normal mounting conditions shall be simulated.

A2.2  For surface mounted devices, the specimen shall be rigidly mounted on a smooth flat
block with free material all around it at least four times the height h of the device above the
mounting block (see Figure A1). The mounting block shall be of sufficient mass to resist the
inertial effect of the specimen tested and shall have a coefficient of absorption better than
0.06.

NOTE. A suitable mounting arrangement is shown in Figure A1.

A2.3 For pole mounted devices, the specimen shall mounted by its normal means to a
suitable rigid structure with sufficient mass to resist the inertial effect of the specimen to be
tested. Care shall be taken to ensure that the mounting structure does not obstruct the
measurement field.

A3. Instrumentation

A sound level meter conforming to IEC 60651:1979 Class 2 or better shall be used.

A4. Background noise level

Measurement shall be deemed valid if, at the microphone positions, the background A-
weighted sound level is at least 10 dB below the nominal A-weighted sound level of the
device under test.
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A5. Measurement of sound level

A5.1  A-weighted sound level shall be measured and recorded in dB using the F (Fast)
detector indicator characteristic. In the case of fluctuating sound. the maximum value
indicated during at least a complete cycle of the sound pattern shall be taken.

A5.2  One value of sound level shall be taken at a radius of 3 m from the reference point of
the device for each of the following microphone positions:

a) surface mounted device: at 30° intervals from 15° to 165° through a semi-circular arc
centered at the reference point of the device for two perpendicular planes corresponding
to the horizontal and vertical planes of the device in its designed position (see Figure A2);
and

b) pole mounted device: at 30° intervals through a 360° circle centred at the reference point
of the device, for two perpendicular planes corresponding to the horizontal and vertical
planes of the device in its designed position (see Figure A3).

A5.3 The A-weighted sound level at 1 m shall be derived by adding a conversion factor of
9.54 dB to the value obtained at 3 m.
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~1
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Key

A Timber construction suitable for load

B Shock pads to minimise vibration transmission
C Suspension wires

D Alarm device-sounder

E Balancing mass

NOTE. If the nature of the ground or floor is found to influence the results obtained, it will be necessary to place

sound absorbent material on the ground (or floor) for a distance of at least 3 m from the projection of the reference
point.

Figure A1. Suggested method of mounting
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Figure A2. Measurement positions - Surface mounted devices
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Figure A3. Measurement positions - Pole mounted devices
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Annex B
(normative)

Comparative sound level test during environmental conditioning

B1. General

B1.1  The test chamber and sound level measurement method described are for carrying
out comparative assessment of the performance of fire alarm sounders before, during and
following the environmental conditioning specified in this standard.

B1.2 The specimen to be tested shall be placed in a reverberation test chamber as
described in Clause B2 which shall have a sufficiently uniform repartition of sound energy

throughout its volume to ensure consistent reading of sound pressure for differing
environmental conditioning.

NOTE. As the test method is concerned with establishing comparative test results on a single device, some of the
parameters, which would apply to the design of reverberation chambers for precision measurement, have been
relaxed.

The same test chamber construction and the same mounting conditions shall be used for all
tests carried out on a given specimen and these shall be fully described in the test report.

B2. Test chamber
B2.1 Size

The volume of the test chamber expressed in m° shall not be less than 0.5 or 125 x 10%t
where 90 % of the sound power is at frequencies above f, whichever is greater.

The specimen to be tested shall not exceed 5 % of the volume of the test chamber.
B2.2 Shape
The test chamber shall have six walls and shall be constructed so that either:

a) no surfaces are parallel, the angles between each surface are such as to minimise the
resonant mode and the maximum length, width and height are the same; or

b) it is rectangular and the ratio of the length of each side, y/x and z/x conforms to the value
in Table B1.
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Table B1. Ratios of lengths

y/x 2/x
0.83 0.47
0.83 0.65
0.79 0.63

NOTE. Examples of suitable test chambers of the type described in B.2.2 a) and
B.2.2 b) are shown in Figure B1 and Figure B2 respectively.

B2.3 Rigidity

The materials used the thickness of each wall and the way the walls are joined shall be
adequate to minimise measuring uncertainties caused by induced vibrations.

For example, a chamber constructed of marine plywood with a minimum thickness in mm of
25 or 25 V' (where V is the volume of the chamber in m3) whichever is greater, and with
walls joined together using a recognised carpentry joint supplemented by a suitable
waterproof adhesive and screws is suitable.

Where removable panels are provided to permit the mounting of the specimen under test and
other measuring equipment, these shall be of the same material and thickness as the rest of
the chamber and be secured in place along the perimeter of the aperture at intervals not
greater than 100 mm.

B2.4 Surface treatment
The inner surface of each side of the chamber shall be equally reflective with an average

absorption coefficient not exceeding 0.06 within the frequency band of interest. For example,
the use of a Formica laminate bonded to plywood walls is suitable.

B3. Mounting arrangements

The specimen to be tested shall be rigidly mounted by its normal means to the centre of one
of the wall chamber.

B4. Instrumentation

The basic instrumentation shall consist of a rotating microphone, an amplifier with A-weighting
network, a squaring and averaging circuit and an indicating device. A sound level meter
conforming to IEC 60651:1979 Class 2 or better is suitable.

NOTE. If at extremes of environmental conditioning, e.g. temperature or humidity the sensitivity of the complete
instrument including is outside the specified value for the type of equipment used, it will be necessary to take into
account the correction information provided by the manufacturer of the instrument.
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B5. Background noise level

Measurements are deemed valid if, at the microphone positions, the background A-weighted
sound level is at least 10 dB below the nominal A-weighted sound level of the device under
test.

B6. Test procedure
B6.1 Number and positioning of microphones

In order to reduce the effect of non-uniformity within the chamber, measurements shall be
made with a rotating microphone over a circumference having a diameter of not less than 300
mm.

The microphone traverse shall not lie in any plane within 10° of a surface of the chamber. No

point on the traverse shall be closer than A4, where A is the wavelength of the lowest
frequency range of interest, to any wall of the chamber.

The minimum distance in m between any microphone position and the spegimen under test
shall not be less than 0.3 V' where V is the volume of the test chamber in m°.

The same microphone arrangement shall be used for all the tests carried out on a given
specimen and this shall be fully described in the test report.

NOTE. Care should be exercised in mounting the microphone to eliminate interference from connecting cables and
from vibrations that may be induced by the test chamber and/or the rotating mechanism.

B6.2 Measurement of sound lever

The sound level shall be measured by averaging the A-weighted sound pressure level for a
whole number of revolutions of the microphone, either in a continuous sweep or at, at least,
eight evenly distributed positions per revolution.

If the measurement is made in a continuous sweep, then the measuring path shall be
traversed by the microphone at a constant speed, such that a single period of the microphone
traverse shall not be less than 60 s or 60 times the repetition rate of any sound pattern
produced by the specimen under test, whichever is the greater.

If the measurement is made at, at least, eight evenly distributed positions, the maximum A-
weighted sound pressure level shall be measured at each point using the F (Fast) detector
indicator characteristic. The measurement at each point shall be made for a period of (60/") s
(where " is the number of points) or for at least a complete cycle of the sound pattern,
whichever is the greater.
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1 dB1 dB2 dBn
NOTE. dB =10log— antilog—— + antilog —— + antilog ——

n 10 10 10
where,
dB is the average sound pressure level;
dB1, dB2, .dBn are the individual sound pressure levels; and

nis the number of individual sound pressure levels to be averaged.
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Figure B1. Example of reverberation chamber as described in B2.2 a)
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A, Specimen under test
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Figure B2. Example of reverberation chamber as described in B2.2 b)
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