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PREFACE

This Standard was prepared by the Standards Australia Committee on Mechanical Ventilation
and Air–conditioning to supersede AS 1668, The use of mechanical ventilation and
air–conditioning in buildings, Part 1—1979 Fire precautions in buildings with air–handling
systems.
This revision has been written to enable reference by the Building Code of Australia (BCA).
A new format has been adopted to enhance information retrieval and to ensure general
requirements of the Standard are more widely applicable. Operation of exhaust and supply
systems under f ire condit ions are covered and smoke control systems for use in
multi–compartment buildings have been specified as deemed–to–comply systems with the
objectives stated within the Standard and the BCA. Alternative smoke control system
arrangements are permitted, provided they are no less effective than the deemed–to–comply
systems.
The Standard does not identify those buildings in which smoke control systems or
pressurization systems are required; this is covered in the BCA.
Statements expressed in mandatory terms in notes to tables and figures are deemed to be
requirements of this Standard.
The Commentary to this Standard has been updated in line with this publication and is
included as an appendix in this document. It is written in an advisory manner only, and does
not form part of the Standard. It provides guidance on the application of the Standard by
explaining the intent of the clauses.
References in the Commentary are those for the corresponding clauses in the body of the
Standard and have a prefix ‘C’.

� Copyright — STANDARDS AUSTRALIA

Users of Standards are reminded that copyright subsists in all Standards Australia publications and software. Except where the Copyright Act allows
and except where provided for below no publications or software produced by Standards Australiamay be reproduced, stored in a retrieval system in
any form or transmitted by any means without prior permission in writing from Standards Australia.Permission may be conditional on an appropriate
royalty payment. Requests for permission and information on commercial software royalties should be directed to the head office of Standards
Australia.

Standards Australia will permit up to 10 percent of the technical content pages of a Standard to be copied for use exclusively in–house by
purchasers of the Standard without payment of a royalty or advice to Standards Australia.
Standards Australia will also permit the inclusion of its copyright material in computer software programs for no royalty payment provided
such programs are used exclusively in–house by the creators of the programs.

Care should be taken to ensure that material used is from the current edition of the Standard and that it is updated whenever the Standard is amended or
revised. The number and date of the Standard should therefore be clearly identified.
The use of material in print form or in computer software programs to be used commercially, with or without payment, or in commercial contracts is
subject to the payment of a royalty. This policy may be varied by Standards Australia at any time.Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/as-16681-1991-pdf/


CONTENTS
Page

SECTION 1 GENERAL
1.1 SCOPE 5. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1.2 REFERENCED DOCUMENTS 5. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1.3 DEFINITIONS 5. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

SECTION 2 GENERAL REQUIREMENTS
2.1 SCOPE AND APPLICATION 8. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2.2 DUCTWORK 8. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2.3 PLENUMS 8. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2.4 FLEXIBLE CONNECTIONS 8. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2.5 FIRE DAMPERS 8. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2.6 SPACINGFROM FIRE DAMPERS 8. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2.7 AIR–HANDLING PLANT CASINGS 8. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2.8 AIR FILTERS 8. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2.9 ELECTRIC HEATERS 9. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2.10 ELECTRICAL INSTALLATION 9. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2.11 AIR–HANDLING SYSTEMS SHUTDOWN 9. . . . . . . . . . . . . . . . . . . . . . .

SECTION 3 OPENINGS IN FIRE–RESISTING CONSTRUCTION
3.1 APPLICATION 10. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3.2 GENERAL 10. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3.3 OPENINGS IN WALLS 10. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3.4 OPENINGS IN FLOORS 10. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3.5 FIRE–RESISTANTFLOOR/CEILING AND ROOF/CEILING

STRUCTURES 10. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

SECTION 4 SMOKE CONTROL
4.1 GENERAL 11. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.2 SCOPE 11. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.3 APPLICATION 11. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.4 OBJECTIVES 11. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.5 EXTERNAL OPENINGS FOR AIR INTAKEAND SMOKE SPILL 11. . .
4.6 DIRECTION OF SPILL AIR FLOW UNDER SMOKE–CONTROL

CONDITIONS 11. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.7 LOCATION OF SMOKE–SPILL AIR INLETS 11. . . . . . . . . . . . . . . . . . . .
4.8 HEAT EXCHANGE EQUIPMENT 11. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.9 AIR–CONTROL DAMPERS 11. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.10 NOISE 11. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.11 FIRE–ISOLATEDEXITS 11. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.12 FIRE DOORS—PRESSURE DIFFERENTIALS 11. . . . . . . . . . . . . . . . . . .
4.13 SMOKE–SPILL FAN 11. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.14 DUCTWORK IN SMOKE–SPILL SYSTEMS 12. . . . . . . . . . . . . . . . . . . . .
4.15 AUTOMATIC SMOKE DETECTORS 12. . . . . . . . . . . . . . . . . . . . . . . . . . .
4.16 ELECTRICAL INSTALLATION 12. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.17 CONTROL AND INDICATION 13. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.18 OPERATING INSTRUCTIONS 13. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.19 TESTING 13. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.20 NOISE 14. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.21 TEST SCHEDULE 14. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4.22 TEST RESULTS 14. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

SECTION 5 CENTRAL AIR–HANDLING SYSTEMS
5.1 APPLICATION 15. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5.2 GENERAL 15. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5.3 FIRE ISOLATION 15. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Curre

ntly
 in

 p
re

vi
ew

, c
lic

k 
buy 

fu
ll 

ve
rs

io
n

https://www.stdhive.com/standards/as-16681-1991-pdf/


Page

5.4 FIRE DAMPERS 15. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5.5 SUBDUCTS 15. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5.6 ALTERNATIVE DESIGN 16. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5.7 PURGING ARRANGEMENT 16. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5.8 ZONE SMOKE CONTROL 17. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

SECTION 6 INDIVIDUAL AIR–HANDLING PLANTS—ZONE SMOKE
CONTROL SYSTEM

6.1 APPLICATION 19. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6.2 GENERAL 19. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6.3 ALTERNATIVE DESIGN 19. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6.4 PERFORMANCE CRITERIA 19. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6.5 COMPONENTS WITHIN OTHER COMPARTMENTS 19. . . . . . . . . . . . .
6.6 SMOKE–SPILL FANS 19. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6.7 RETURN AIR SPILL AIR FANS 19. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6.8 SPILL AIR RELIEF 19. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6.9 SUPPLY AIR FAN 19. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6.10 AIR–CONTROL DAMPERS 19. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6.11 AIR RELIEF AND MAKE–UP 19. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6.12 OPERATION IN THE EVENT OF FIRE 19. . . . . . . . . . . . . . . . . . . . . . . . . .
6.13 INDIVIDUAL AIR–HANDLING PLANTS INCORPORATING

COMMON OUT–DOOR AIR AND COMMON SPILL AIR SHAFTS 19. .

SECTION 7 MISCELLANEOUS AIR–HANDLING SYSTEMS
7.1 APPLICATION 21. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7.2 OBJECTIVES 21. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7.3 GENERAL 21. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7.4 EXHAUST SYSTEMS 21. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7.5 KITCHEN HOOD EXHAUST SYSTEMS 21. . . . . . . . . . . . . . . . . . . . . . . .
7.6 CAR PARKVENTILATION SYSTEMS 22. . . . . . . . . . . . . . . . . . . . . . . . . .
7.7 SUPPLY AIR SYSTEMS 22. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

SECTION 8 AIR PRESSURIZATIONSYSTEMS FOR FIRE–ISOLATED
EXITS

8.1 GENERAL 23. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8.2 SCOPE 23. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8.3 OBJECTIVE 23. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8.4 DEEMED–TO–COMPLY SYSTEM 23. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8.5 ALTERNATIVE DESIGN 24. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

APPENDICES
A STAIR PRESSURIZATIONCOMMISSIONING TESTS 25. . . . . . . . . . . . . . . .
B COMMENTARY TO SECTIONS 3 TO 8 28. . . . . . . . . . . . . . . . . . . . . . . . . . . .

Curre
ntly

 in
 p

re
vi

ew
, c

lic
k 

buy 
fu

ll 
ve

rs
io

n

https://www.stdhive.com/standards/as-16681-1991-pdf/


5 AS 1668.1—1991

STANDARDS AUSTRALIA

Australian Standard
The use of mechanical ventilation and air-conditioning in buildings

Part 1: Fire and smoke control

SECTION 1 GENERAL

1.1 SCOPE This Section sets out the documents referred to in this Standard, and the definitions that shall apply
to this document.

1.2 REFERENCED DOCUMENTS The following documents are referred to in this Standard:
AS
1530 Methods for fire tests on building materials, components and structures
1530.1 Part 1: Combustibility test for materials
1530.3 Part 3: Simultaneous determination of ignitability, flame propagation, heat release and smoke release
1530.4 Part 4: Fire-resistance test of elements of building construction
1603 Automatic fire detection and alarm systems
1603.4 Part 4: Control and indicating equipment
1668 The use of mechanical ventilation and air-conditioning in buildings
1668.2 Part 2: Mechanical ventilation for acceptable indoor air quality
1670 Automatic fire detection and alarm systems–System design, installation, and commissioning
1682 Fire dampers
1682.1 Part 1: Specification
1682.2 Part 2: Installation
2106 Methods for the determination of the flashpoint of flammable liquids (closed cup)
2484 Fire–Glossary of terms
2484.1 Part 1: Fire tests
3000 SAA Wiring Rules
3013 Electrical installations–Wiring systems for specific applications
3102 Approval and test specification for electric duct heaters
3772 Fire protection of cooking areas

1.3 DEFINITIONS For the purpose of this Standard, the definitions given in AS 2484.1 and those below apply.
1.3.1 Shall – indicates that a statement is mandatory.
1.3.2 May – indicates the existence of an option.
1.3.3 Air
1.3.3.1 Atmospheric air – as specifically defined in the following definitions, comprising gaseous components,
expressed as volume or mass proportions normally of the order by volume of 21 percent oxygen, 78 percent
nitrogen, 0.03 percent carbon dioxide and 0.97 percent of traces of other gases including hydrogen, neon, krypton,
helium, ozone and xenon, and water vapour and contaminants.
1.3.3.2 Exhaust air – air, other than return air, removed from an enclosure by mechanical means, and discharged
to atmosphere.
1.3.3.3 Outdoor air – air outside the building.
1.3.3.4 Recycle air – that portion of air removed from enclosures as return air and returned as part of the supply
air, by mechanical means.
1.3.3.5 Return air – air removed from an enclosure by mechanical means. All of the return air may be expelled
as spill air, or all or part of it may be recycled.
1.3.3.6 Spill air – that portion of return air that is not recycled.
1.3.3.7 Smoke-spill air – air drawn into the smoke-spill system during operation in the smoke-control mode.
1.3.3.8 Supply air – air introduced into an enclosure by mechanical means.
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