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PREFACE
This Standard was prepared by the Joint Standards Australia/Standards New Zealand
Committee FP-002, Fire Detection, Warning, Control and Intercom Systems. The objective
of this Standard is to augment the existing AS 1603 series of product Standards which has,
until now, not made an allowance for optical beam smoke detectors.

This Standard incorporates Amendment No. 1 (December 2001). The changes required by
the Amendment are indicated in the text by a marginal bar and amendment number against
the clause, note, table, figure or part thereof affected.

This Standard is the result of a consensus among representatives on the Joint Committee to
produce it as an Australian Standard.

The term ‘normative’ has been used in this Standard to define the application of the
appendix to which it applies. A ‘normative’ appendix is an integral part of a Standard.
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STANDARDS AUSTRALIA

Australian Standard
Automatic fire detection and alarm systems

Part 7: Optical beam smoke detectors

S E C T I O N  1    S C O P E  A N D  G E N E R A L

1.1   SCOPE
This Standard specifies the minimum design and performance requirements and methods of
test for optical beam smoke detectors (beam detectors) used in automatic fire detection and
alarm systems. These detectors generate a fire alarm signal when smoke from a fire partly
obscures the light path between the beam emitter and beam receiver units.

1.2   APPLICATION
This Standard applies to optical beam smoke detectors intended for installation in
accordance with AS 1670, and connected to compatible control and indicating equipment.

1.3   REFERENCED DOCUMENTS
The following documents are referred to in this Standard:
AS
1670 Automatic fire detection and alarm systems—System design, installation and

commissioning
2362 Automatic fire detection and alarm systems—Methods of test for actuating

devices
2362.4 Method 4: Voltage stability test
2362.5 Method 5: Insulation resistance test
2362.6 Method 6: Static discharge test
2362.7 Method 7: Electromagnetic interference test
2362.8 Method 8: Impulse voltage withstand test
2362.9 Method 9: High frequency disturbance test
2362.10 Method 10: Low temperature test
2362.11 Method 11: Damp heat test
2362.12 Method 12: Dry heat test
2362.13 Method 13: Corrosion test
2362.15 Method 15: Vibration test
2362.16 Method 16: Impact test
2362.17 Method 17: Sensitivity test
2362.19 Method 19: Dust test
2362.25 Method 25: Indicator visibility test
2484 Fire—Glossary of terms
2484.2 Part 2: Fire protection and firefighting equipment
2546 Printed boards
2546.3 Part 3: Design and use
2706 Numerical values—Rounding and interpretation of limiting values
3100 Approval and test specification—General requirements for electrical equipment
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1.4   CLASSIFICATION
1.4.1   Direct type optical beam smoke detectors
The beam emitting unit is separate from the beam receiving unit, with the two units
mounted at opposite ends of the light path.

1.4.2   Reflected type optical beam smoke detectors
The beam emitting and receiving units are arranged such that the beam is returned to the
receiving unit via a retro-reflector.

1.5   DEFINITIONS
For the purpose of this Standard, the definitions given in AS 2484.2 and those below apply.

1.5.1   Alarm state
The condition under which the fire alarm circuit of the detector signals an alarm.

1.5.2   Alignment
The process of adjusting the optical components of an optical beam smoke detector, so that
the beam axis is centred on the receiver aperture.

1.5.3   Aperture
The aperture, either entrance or exit, is that portion of a detector or reflector through which
the detector beam is transmitted or reflected.

1.5.4   Beam axis
A line joining the centre of the beam emitting aperture and the peak power point in the
beam cross-section at the beam receiving unit or retro-reflector.

1.5.5   Beam emitting unit
A device containing a source of light, a collimating optical system, and a means of
adjusting the direction of the emitted beam.

1.5.6   Beam receiving unit
A device containing a light focussing system, a light sensitive receptor, a signal processing
unit, and a means for aligning the optical axis with the beam.

1.5.7   Irradiance
The radiant power incident on the entrance aperture of a beam receiving unit, divided by the
area of the aperture.

1.5.8   Maximum range
The distance between the beam emitting and beam receiving units or, for reflected type
beams, the distance between the beam transmitter/receiver and the retro-reflector, at which
the detector can be aligned and commissioned correctly following the manufacturer’s
recommended procedure and without using any of the available compensation, or the
manufacturer’s rated maximum distance, whichever is the lesser.

1.5.9   Retro-reflector
A reflector or array of reflectors capable of reflecting a substantial part of the radiant power
intercepted in a beam, back to the source of the beam, even though the beam may be
appreciably off the perpendicular axis of the reflector.

A1
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1.5.10   Transmission value (transmittance)
The irradiance at the entrance aperture of a beam receiving unit or retro-reflector under test
conditions, expressed as a fraction of the irradiance at the entrance of the aperture of the
beam receiving unit under normal conditions.

1.6   INTERPRETATION OF SPECIFIED LIMITING VALUES
For the purpose of assessing compliance with this Standard, the specified limiting values
herein shall be interpreted in accordance with the ‘rounding method’ described in AS 2706,
i.e. the observed or calculated value shall be rounded to the same number of figures as in
the specified limiting value and then compared with the specified limiting value. For
example, for specified limiting values of 2.5, 2.50, and 2.500, the observed or calculated
value would be rounded respectively to the nearest 0.1, 0.01, and 0.001.

1.7   NEW DESIGNS AND INNOVATIONS
Any alternative materials, designs, methods of assembly, procedures and similar that do not
comply with the specific requirements of this Standard, or are not mentioned in it, but that
give the equivalent results to those specified, are not necessarily prohibited. Any required
approval remains the prerogative of the regulatory authority.
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S E C T I O N  2    F U N C T I O N S

2.1   GENERAL
The optical beam smoke detector shall be designed to respond reliably to defined levels of
beam attenuation, and shall provide a fault condition if the beam is obscured.

Some form of compensation is required to reduce the effect of contamination of the optical
system and the long-term drift of electronic components.

2.2   SENSITIVITY ADJUSTMENTS
All detectors with sensitivity controls adjustable in-situ shall be fitted with appropriate and
reliable means of securing the adjustment mechanism. The positions of maximum and
minimum sensitivity shall be clearly indicated and shall lie between 0.3 and 0.8
transmittance. Any adjustable detector shall be designed so that the sensitivity of the
detector can be set to meet the requirements of Clause 5.2.2.

2.3   MEANS OF ALIGNMENT
Detectors shall have an appropriate and reliable means of aligning the beam axis of the
beam emitting unit and of securing this alignment against vibration or shock. A minimum
mechanical adjustment range of ±5° in the vertical and horizontal planes shall be provided.

A means of monitoring the receiver output shall be provided.

2.4   RESET FACILITY (OPTIONAL)
Where an external reset facility is provided, a latched alarm condition shall be reset on
activation of the reset facility.
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S E C T I O N  3    D E S I G N  A N D  C O N S T R U C T I O N

3.1   GENERAL
The material, form and arrangement of the parts shall be such that the detector will be
practicable to install and maintain, and will be reliable and consistent in operation.

The detector shall be so designed that its operation is not adversely affected by moisture,
nor by clogging with dust, insects and other foreign materials.

Other features shall be as follows:

(a) Suitability   The design and construction of a detector shall be such that it complies
with the performance requirements of Section 5.

(b) Electrical and electronic components   Electrical and electronic components shall be
of a quality suitable to withstand the maximum and minimum temperatures that will
occur inside the detector, when subjected to the appropriate tests specified in
Section 5. Equipment design shall ensure that operating conditions of each component
used shall not exceed the limits specified by the component manufacturers.

(c) Mechanical design   The mechanical strength of all detector parts, including the
detector enclosure and subassemblies, shall be capable of supporting the weight of
components mounted thereon. The enclosure shall also be sufficiently rigid to prevent
any detrimental effects due to handling in service.

3.2   MATERIALS AND COMPONENTS
3.2.1   Resistance to corrosion
Components shall be inherently resistant to corrosion, or plated, or otherwise treated, to
afford adequate protection against corrosion. Compliance to this requirement shall be
determined during the corrosion test (AS 2362.13).

3.2.2   Resistance to high temperatures
Materials and components shall not be adversely affected at temperatures less than 10 K
above the maximum allowable service temperature specified by the manufacturer for the
detector. Compliance to this requirement shall be determined during the dry heat test
(AS 2362.12).

3.3   ELECTRICAL
3.3.1   Electrical safety
Where the maximum working voltage exceeds extra-low voltage (ELV), the heat alarm
shall—

(a) comply with the appropriate requirements of AS 3100; and

(b) be provided with a certificate of suitability by an appropriate regulatory authority.

3.3.2   Printed circuit boards
The components on printed circuit boards shall be secured in a reliable manner, and the
spacings between circuits shall comply with AS 2546.3. Boards shall be mounted so that
deflection during servicing does not result in damage.
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