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PREFACE

This Standard was prepared by the Standards Australia Committee FP-004, Automatic Fire
Sprinkler Systems, to supersede AS 2118.3—1997, Automatic fire sprinkler systems,
Part 3: Deluge.

This Standard is based on established industry practice for providing the most appropriate
protection to special hazards encountered in modern society. Sources used by the committee
include research and experience in several countries including the UK and USA. The
technical content is essentially identical with the previous 1997 edition. A Foreword has
been added covering deluge system design methodology.

The AS 2118 suite of sprinkler Standards has been restructured into two groups: Systems
(AS 2118 series) and Component (AS 4118 series). The complete series comprises the

following:

AS

2118 Automatic fire sprinkler systems

2118.1 Part 1: General systems

2118.2 Part 2: Drencher systems

2118.3 Part 3: Deluge systems (this Standard)

2118.4 Part 4: Sprinkler systems for accommodation buildings not exceeding four
storeys in height

2118.5 Part 5: Home fire sprinkler systems

2118.6 Part 6: Combined sprinkler and hydrant systems in multistorey buildings

4118 Fire sprinkler systems

4118.1.1 Part 1.1: Components—Sprinklers and sprayers

4118.1.2 Part 1.2: Components—Alarm valves (wet)

4118.1.3 Part 1.3: Components—Water motor alarms

4118.1.4 Part 1.4: Components—Valve monitors

4118.1.5 Part 1.5: Components—Deluge and pre-action valves
4118.1.6 Part 1.6: Components—Stop valves and non-return valves
4118.1.7 Part 1.7: Components—Alarms valves (dry)

4118.1.8 Part 1.8: Components—Pressure-reducing valves
4118.2.1 Part 2.1: Piping—General

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the
application of the appendix to which they apply. A ‘normative’ appendix is an integral part
of a Standard, whereas an ‘informative’ appendix is only for information and guidance.

Notes in this Standard are advisory only.
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FOREWORD

A deluge system is similar to a pre-action system except the sprinklers are open and the
pipe is not pressurized with air. Deluge systems are connected to a water supply through a
deluge valve that is opened by the operation of a smoke or heat detection system in the
same areas as the open sprinklers or nozzles. When the detection system is activated water
discharges through all of the sprinklers in the system. Deluge systems are used in places
that are considered high hazard areas such as power plants, aircraft hangars and chemical
storage or processing facilities.

This Standard covers deluge systems within buildings and includes provision for foam
proportioning if required. Protected hazards include aircraft hangars, chemical
manufacturers or processors, explosives and fireworks manufacturers, flammable liquid
processing and handling facilities and similar premises. The Standard also recognises
systems incorporating either non air-aspirating or air-aspirating open sprinklers.

Deluge fire protection systems are normally used in special hazard installations where an
entire area application of water is required for protection. Typical applications may include
flammable liquid handling and storage areas, aircraft hangars, and other high hazard
installations where water is the most effective extinguishing agent. Deluge systems employ
open sprinklers or spray nozzles attached to a piping system. The system is connected to a
water supply through a deluge valve. This valve is opened by the operation of a fire
detection system installed. Deluge systems may be activated by wet or dry pilot sprinklers,
or electric detectors. When the deluge valve opens, water flows into the piping system and
discharges from all open sprinklers and nozzles.

Deluge systems can be either automatic or manually operated. The design requirement and
applied water density (flow per unit area) will depend on the specific hazard to be
protected. Water is applied at a rate that will overcome the predicted fire hazard associated
with the fuel load.
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STANDARDS AUSTRALIA

Australian Standard
Automatic fire sprinkler systems

Part 3: Deluge systems

SECTION 1 SCOPE AND GENERAL

1.1 SCOPE

This Standard specifies requirements for the design and installation of deluge fire sprinkler
systems within buildings, with or without foam concentrate induction.

These systems are not suitable for use on materials that will react violently with water (e.g.
metallic sodium), or which produce hazardous materials by reacting with water, or on fires
involving electrical equipment where the electrical non-conductivity of the extinguishing
agent is of first importance.

Water spray deluge systems employing medium or high velocity sprayer nozzles are not
covered by this Standard.

1.2 OBJECTIVE

The objective of this Standard is to provide designers and installers with a set of
requirements for the operation of specialized sprinkler installations in order to function in
hazardous environments such as flammable liquid stores where open sprinklers deliver
water or foam rapidly when quick opening valves operate following detection of flame, heat
or smoke.

1.3 NORMATIVE REFERENCES
The following are the normative documents referenced in this Standard.

NOTE: Documents referenced for informative purposes are listed in the Bibliography.

AS
1670 Automatic fire detection and alarm systems—System design, installation and
commissioning (series)

1940 The storage and handling of flammable and combustible liquids

2118 Automatic fire sprinkler systems
2118.1 Part 1: General systems
4118 Fire sprinkler systems

4118.1.1 Part 1.1: Components—Sprinklers and sprayers
4118.2.1 Part2.1: Piping—General

AS/NZS

3500 Plumbing and drainage
3500.0 Part 0: Glossary of terms
3500.1 Part 1: Water services

Full document details: AS 2118.3-2010
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1.4 DEFINITIONS

For the purpose of this Standard, the definitions given in AS 2118.1, AS/NZS 3500.0 and
those below apply.

1.4.1 Deluge valve

A quick-opening valve that is held in its normally closed position by inert gas, by air, or by
liquid pressure. On the reduction of pressure, the deluge valve is opened by the upstream
water pressure.

1.4.2 Foam

An aggregation of air-filled bubbles of lower specific gravity than water or flammable
liquids. The foam is formed at the deflector plate of the open sprinkler and falls to the
burning solids or flammable liquids, progressively removing heat and forming an air-
excluding blanket of foam over the fuel. The foam produced by non-aspirating sprinklers is
of lower expansion with higher fluidity and more rapid foam solution drainage than that
produced by air-aspirating sprinklers.

1.4.3 Foam concentrate
1.4.3.1 Agqueous film forming foam (AFFF) concentrate

A foam concentrate that consists of a fluorinated surfactant with suitable foam stabilizers
and additives, which act as a barrier to exclude air or oxygen and develop aqueous films on
the fuel surface capable of suppressing the evolution of fuel vapours.

1.4.3.2 Film forming fluoroprotein (FFFP) foam concentrate

A foam concentrate that uses fluorinated surfactants to produce a fluid aqueous film for
suppressing hydrocarbon fuel vapours. This type of foam also utilizes a protein base, plus
stabilizing additives and inhibitors.

1.4.4 Foam solution

A mixture consisting of a foam concentrate in suitable proportions in either fresh or
saltwater.

1.4.5 Foam/water sprinkler

Discharge device that is specially designed, open-type air-aspirating sprinklers, consisting
of an open barrel-body foam maker that terminates in a deflector to shape the pattern of the
foam or water issuing from the assembly. This device produces discharge patterns
resembling those of spray pattern sprinklers when discharging at the same rates of flow.

1.4.6 Multiple jet control (MJC)

A thermally operated valve using a heat-sensitive element similar to those used in
sprinklers, which holds the valve in the normally closed position. Destruction of the
element by heat allows the valve to open, passing water or foam solution to the attached
open sprinklers.

1.4.7 Relevant authority

An independent agency authorized by legislation or regulation to issue determinations,
orders, or other instructions in respect of any subject covered by this Standard.
NOTE:Where adoption of this Standard is not a requirement of a relevant authority but is a

requirement of a body such as an insurance company or association, then that body, or its
nominees, may perform the functions of the relevant authority for the purposes of this Standard.
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SECTION 2 SYSTEM CLASSIFICATION AND
DESIGN

2.1 GENERAL

Deluge systems are arrangements of open sprinklers and pipework with their water supplies
controlled by quick-opening valve, which are activated by heat, smoke or flame detecting
devices installed in the same area as the open sprinklers.

Deluge systems are primarily for occupancies such as those listed in Clause 2.2 where
flammable liquids or highly flammable solids are to be found and where it is considered
that sealed sprinkler systems would not offer a satisfactory degree of fire protection.

2.2 CLASSIFICATION OF OCCUPANCIES

The following are typical of process risk occupancies where deluge systems would be a
suitable form of fire protection:

(a)  Aircraft hangars.

(b) Ammunition filling plants.

(c)  Chemical manufacturers or processors.

(d) Explosives manufacturers.

(e) Fireworks manufacturers.

(f)  Nitrocellulose manufacturers or processors.

(g) Paint and varnish manufacturers (solvent based).
(h)  Petrochemical processing plants.

(i)  Resin and turpentine manufacturers.

(j)  Tar distilleries.

2.3 DESIGN DATA
2.3.1 Area limitations

With the exception of aircraft hangars and fireworks or explosives manufacturing plants,
any area requiring deluge sprinkler protection exceeding 300 m” in area shall be divided
into equal or near equal zones not exceeding 300 m>.

Buildings housing fireworks or explosives manufacturing processes are usually
comparatively small and isolated. The deluge system in such occupancies shall be designed
as single zone system, protecting the entire compartment.

Aircraft hangar deluge systems shall conform to the requirements set out NFPA 409.
2.3.2 Density of discharge

The minimum design density of discharge for typical occupancies shall be as shown in
Table 2.3.2. The discharge from individual sprinklers in any part of each zone shall not vary
more than +10% —0%.
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