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Foreword

Publishing information

This British Standard is published by BSI Standards Limited, under licence from
The British Standards Institution, and came into effect on 31 October 2014.

It was prepared by Subcommittee FSH/18/2, Sprinkler systems, under the
authority of Technical Committee FSH/18, Fixed fire fighting systems. A list of
organizations represented on this committee can be obtained on request to its
secretary.

Supersession

This British Standard supersedes BS 9251:2005, which is withdrawn.

Relationship with other publications

Attention is drawn to the requirements of BS EN 806, with particular regard to
backflow prevention, to BS EN 805 where appropriate, and to BS 1710 for
guidance on identification and marking of pipework.

Sprinkler protection for industrial premises and commercial buildings other than
those listed in this standard is specified in BS EN 12845. Where sprinklers are not
installed primarily for life protection in domestic and residential occupancies,
sprinkler installations conforming to BS EN 12845 might be more appropriate
than those conforming to BS 9251.

Guidance on the application of sprinkler systems is given in BS 9991, BS 9999,
the Building Regulations 2010, Approved Document B for use in England [1], [2],
Wales [3], [4] and its equivalents in Scotland [5] and Northern Ireland [6].
Information about this document

This is a full revision of the standard, and introduces the following principal
changes:

e introduction of building categorization based on occupancy risk;
e change of building height limit;

e variation in sprinkler head design density;

e increase in sprinkler head spacing;

e expanded guidance on preliminary work and consultation;

e expanded guidance on water supplies;

additional measures for vulnerable people and multi-occupancy premises.

This British Standard is intended for the use of designers, engineers, architects,
surveyors, contractors, installers and authorities having jurisdiction.

Product certification/inspection/testing. Users of this British Standard are advised
to consider the desirability of third-party certification/inspection/testing of
system conformity with this British Standard. Appropriate conformity attestation
arrangements are described in BS EN ISO 9001. Users seeking assistance in
identifying appropriate conformity assessment bodies or schemes may ask BSI to
forward their enquiries to the relevant association.

Fire sprinkler systems for domestic and residential applications are designed and
installed as a measure in the protection of life in the event of fire. This British
Standard presumes that the sprinkler protection will form part of an integrated
fire safety system as part of the building design.
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The recommendations contained in this British Standard result from the best
technical information available to the committee at the time of writing.
Firefighting and life protection encompasses a wide field of endeavour and as
such it is impracticable to cover every possible factor or circumstance that might
affect implementation of this British Standard.

Use of this document

As a code of practice, this British Standard takes the form of guidance and
recommendations. It should not be quoted as if it were a specification and
particular care should be taken to ensure that claims of compliance are not
misleading.

Any user claiming compliance with this British Standard is expected to be able to
justify any course of action that deviates from its recommendations.

It has been assumed in the preparation of this British Standard that the
execution of its provisions will be entrusted to appropriately qualified and
experienced people, for whose use it has been produced.

Presentational conventions

The provisions of this standard are presented in roman (i.e. upright) type.
Its recommendations are expressed in sentences in which the principal auxiliary
verb is “should”.

Commentary, explanation and general informative material is presented in
smaller italic type, and does not constitute a normative element.

Contractual and legal considerations

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard cannot confer immunity from legal
obligations.

Particular attention is drawn to the Water Supply (Water Fittings)
Regulations 1999 [7], the Water Supply (Water Fittings) (Scotland)
Byelaws 2014 [8] and the Water Regulations (Northern Ireland) 2006 [9]
in respect of requirements for any fire sprinkler system which conveys, or
is likely to convey, water supplied by a water undertaker or licensed
water supplier.
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Introduction

Sprinkler systems have demonstrated their value in protecting life and property
in industrial and commercial applications for many years. The advent of
sprinklers that operate at an earlier stage in the development of a fire, plus the
recognition that the largest numbers of deaths from fire occur in the home,
have led to the introduction of sprinkler systems specifically designed for
domestic and residential occupancies.

A correctly designed and installed sprinkler system can detect and control a fire
at an early stage of development and activate an alarm. Operation of the
system rapidly reduces the rate of production of heat and smoke, allowing more
time for the occupants to escape to safety or be rescued.

This British Standard accordingly covers design, installation, components, water
supplies, maintenance and testing of residential sprinkler systems installed for
the purpose of reducing risk to life.

In classifying the design of the system for any occupancy, care needs to be taken
when considering the fire loading such that it does not exceed that which
would normally be expected in that occupancy.

Residential sprinkler systems consist of a water supply, backflow prevention
device (e.g. check valve), stop valve, priority demand valve (where required),
automatic alarm system and pipework to sprinkler heads. The sprinklers are
fitted at specified locations, the appropriate sprinkler type being used for each
location. The main elements of a typical residential sprinkler system are shown
in Annex A.

Sprinklers operate at a predetermined temperature to discharge water over a
known area below. The flow of water thus initiated causes the actuation of an
alarm. Only those sprinklers operate which are individually heated above their
operating temperature by the heat from the fire.

The provision of a sprinkler system does not negate the need for other fire
precautions or practical measures, which can include structural fire resistance,
escape routes, fire detectors and good fire safety management practices. Even
with the installation of a sprinkler system, normal actions on the discovery of a
fire need to be taken, such as immediate evacuation and the calling of the fire
service. The sprinkler system is normally only to be turned off following liaison
with the fire and rescue service and when it is deemed safe to do so.

Sprinkler system maintenance is not complex but is essential (see Clause 7). It is
important that owners and occupiers are provided with adequate information.

Systems installed in accordance with this standard are primarily for the purpose
of reducing risk to life, and are expected to prevent flashover (i.e. total
involvement) in the room of origin of the fire and thus provide increased time
for occupants to escape or be rescued.

1 Scope

This British Standard gives recommendations for the design, installation,
components, water supplies and backflow protection, commissioning,
maintenance and testing of fire sprinkler systems in domestic and residential
occupancies. These systems are primarily intended for the protection of life in
case of fire and have additional benefits for property protection, environmental
protection, sustainability of buildings and continuity of use, and firefighter
safety.

The recommendations of this British Standard are also applicable to any
addition, extension, repair or other modification to a residential sprinkler
system.
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2 Normative references

The following documents, in whole or in part, are normatively referenced in this
document and are indispensable for its application. For dated references, only
the edition cited applies. For undated references, the latest edition of the
referenced document (including any amendments) applies.

ASTM F442, Standard specification for chlorinated poly(vinyl chloride) (CPVC)
plastic pipe (SDR-PR)

BS 5839-1:2013, Fire detection and fire alarm systems for buildings — Part 1: Code
of practice for design, installation, commissioning and maintenance of systems in
non-domestic premises

BS 5839-6:2013, Fire detection and fire alarm systems for buildings — Part 6: Code
of practice for the design, installation, commissioning and maintenance of fire
detection and fire alarm systems in domestic premises

BS 8558, Guide to the design, installation, testing and maintenance of services
supplying water for domestic use within buildings and their curtilages —
Complementary guidance to BS EN 806

BS 9252, Components for residential sprinkler systems — Specification and test
methods for residential sprinklers

BS EN 805, Water supply — Requirements for systems and components outside
buildings

BS EN 806 (all parts) ¥, Specifications for installations inside buildings conveying
water for human consumption

BS EN 1057:2006+A1:2010, Copper and copper alloys — Seamless, round copper
tubes for water and gas in sanitary and heating applications

BS EN 10226-1, Pipe threads where pressure tight joints are made on the
threads — Part 1: Taper external threads and parallel internal threads —
Dimensions, tolerances and designation

BS EN 10226-2, Pipe threads where pressure tight joints are made on the
threads — Part 2: Taper external threads and taper internal threads — Dimensions,
tolerances and designation

BS EN 10255, Non-alloy steel tubes suitable for welding and threading -
Technical delivery conditions

BS EN 12259-1, Fixed firefighting systems — Components for sprinkler and water
spray systems — Part 1: Sprinklers 2

BS EN ISO 9453, Soft solder alloys — Chemical compositions and forms

3 Terms and definitions

For the purposes of this British Standard the following terms and definitions
apply.

3.1 alarm device
device for detecting water flow in or through a sprinkler system and initiating
an alarm signal

D This standard also gives an informative reference to BS EN 806-2:2005.
2 This standard also gives informative references to BS EN 12259-1:1999.
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3.2 alarm receiving centre
continuously manned premises, remote from those in which a fire detection and
fire alarm system is fitted, where the information concerning the state of the
fire alarm system is displayed and/or recorded, so that the fire and rescue service
can be summoned

3.3 alarm test valve
valve through which water can be discharged to test the operation of an alarm
device

3.4 area of operation
maximum area over which it is assumed, for design purposes, that sprinklers will
operate in a fire

NOTE This is sometimes referred to as the “assumed maximum area of operation”.

[SOURCE: BS EN 12845:2004+A2, 3.9, modified — Note from BS 5306-0:2011
added]

3.5 authority having jurisdiction (AHJ)
organization, office, or individual responsible for enforcing the requirements of
legislation or standards, or for approving equipment, materials, an installation,
or a procedure

3.6 backflow
movement of the fluid from downstream to upstream within an installation

[SOURCE: BS EN 1717:2000, 3.5]

3.7 backflow prevention device
device that is intended to prevent contamination of wholesome water by
backflow in a water supply system

[SOURCE: BS EN 1717:2000, 3.6, modified — additional words included]
3.8 compartment

area completely enclosed by walls and a ceiling, where any openings are not
more than 2 500 mm in width, and have either:

a) a lintel depth of not less than 200 mm; or

b) a single opening of not more than 900 mm in width without a lintel, with
no other openings

NOTE This is not the same as a compartment as defined by building regulations.
3.9 competent person
person, suitably trained and qualified by knowledge, understanding and

practical experience, and provided with the necessary instructions, to enable the
required task(s) to be carried out correctly

3.10 concealed sprinkler
sprinkler with a cover plate that disengages when heat is applied

3.11 crawl space

area not used for storage, under a floor or roof, giving access to building
services
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3.12 design density
minimum density of discharge, in millimetres per minute of water, for which a
sprinkler system is designed, determined from the discharge of a specified
sprinkler or group of sprinklers, in litres per minute, divided by the area
covered, in square metres
[SOURCE: BS EN 12845:2004+A2, 3.19, modified — some words changed]

3.13 effective capacity
volume of stored water available to a pump, taking into account the air gap at
the top and the unusable water at the base of the tank, which is affected by a
vortex letting air into the pump suction

3.14 fusible link sprinkler
sprinkler which opens when an element provided for that purpose melts
[SOURCE: BS EN 12259-1:1999, 3.13]

3.15 glass bulb sprinkler
sprinkler which opens when a liquid-filled glass bulb bursts
[SOURCE: BS EN 12259-1:1999, 3.13]

3.16 hydraulically most favourable area
area of operation for which the water flow is at its maximum for a specified
pressure, measured at the main control valve or pump set

3.17 hydraulically most unfavourable area
area of operation for which the system pressure, when measured at the main
control valve or pump set, is required to be at its maximum to achieve the
specified design density

3.18 mains water supply
permanent network of pipes that convey wholesome water from a public or
private water supply system to a customer service connection or user draw-off
point

3.19 maximum flow demand
stabilized flow rate discharged from those sprinklers located at the hydraulically
most favourable area when balanced to a fire pump’s flow/pressure performance
curve

3.20 pendent sprinkler
sprinkler in which the nozzle directs the water downwards
[SOURCE: BS EN 12259-1:1999, 3.20]

3.21 priority demand valve
valve for isolating the supply to the domestic service in the event of sprinkler
operation

3.22 pump
automatically operated device that supplies water to a sprinkler system from a
water storage facility or from a mains supply when the pressure in the system
drops below a pre-determined value

3.23 recessed sprinkler
sprinkler in which all or part of the thermally sensitive element is set into the
ceiling or wall
[SOURCE: BS EN 12259-1:1999, 3.21, modified — location reworded]
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3.24 residential pattern sprinkler
sprinkler which gives an outward and downward water discharge, designed and
approved for use in domestic and residential occupancy

3.25 service pipe
pipe supplying water from a water supply to any premises that are subject to
water pressure from that water supply

3.26 sidewall pattern sprinkler
sprinkler which gives an outward half paraboloid pattern of water discharge

3.27 sprinkler system
entire means of providing sprinkler protection in the premises, typically
comprising, but not limited to, sprinkler heads, pipework, alarm devices and a
water supply

3.28 stop valve
manually operated valve for controlling the flow of water into the sprinkler
system pipework which is normally kept in the open position

3.29 stored water supply
water, apart from mains water, that is available for the sprinkler system
NOTE For example, water stored in a tank/cistern or vessel.
3.30 upright sprinkler
sprinkler in which the nozzle directs the water upwards
[SOURCE: BS EN 12259-1:1999, 3.26]
3.31 vulnerable people
people who are at greater risk from fire because they are unable to easily

evacuate without assistance, or who have a higher than average likelihood of
experiencing a fire, or a combination of the two

3.32 water undertaker
company licensed to provide a public water supply

3.33 wholesome water
water suitable for human consumption

NOTE Attention is drawn to the definitions given in the Water Supply
(Water Fittings) Regulations 1999 [7] and equivalents in Scotland [8] and
Northern Ireland [9].

4 Preliminary work and consultation

4.1 Initial considerations

Before undertaking the design of a residential sprinkler system for a specific
property, the designer should evaluate at least the following factors before
starting work on the project, obtaining specialist advice where necessary:

e the risks to be protected, including the fire loading;
e the type of occupancy of the property (see 4.3);

e the water supply requirements and availability;

e any special circumstances (see 4.5).

NOTE 1 In some buildings or parts of buildings, a higher level of protection might
be required than that provided in BS 9251 (see also Note 2 to 4.5).
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NOTE 2 In buildings where there is a mix of residential and commercial use

(e.g. where flats are above shops), it is generally appropriate to protect the
residential parts using BS 9251, and the commercial parts using BS EN 12845. This
does not preclude the use of either of these standards being applied throughout
such a property subject to full evaluation, consultation and agreement with AHJs.

4.2 Consultation

COMMENTARY ON 4.2

Some premises might have multiple authorities having jurisdiction, who might be
concerned with life safety, property protection, business continuity, heritage
preservation, and environmental protection. Some authorities having jurisdiction
might impose additional requirements beyond those of this British Standard.

The designer should at an early stage ensure that consultation has taken place
with any relevant authorities having jurisdiction (AHJs) or others who might
have a direct interest in the installation, including but not limited to:

a) the water undertaker (see Guidelines for the supply of water to automatic
fire sprinkler systems [10]) or licensed water supplier;

b) the fire authority;
¢) the licensing authority;
d) the building control body;
e) the insurer(s) of the dwelling and its contents;
f) the client, to take into account further considerations of vulnerability
(see Annex B).
43 Category of system

The designer should at an early stage determine which category of system is
applicable, as this affects various design considerations, such as the water
requirements for the system.

The category of system should be determined by the type of building as shown
in Table 1, up to a maximum height of 45 m. If the type of building is not listed
in Table 1, or for buildings over 45 m, then the AHIJ(s) should be consulted to
agree which type of building should apply, whether additional measures are
needed (see 4.5), or whether an alternative system (e.g. BS EN 12845) is more
appropriate.

4.4 Use of sprinklers as a compensatory feature

COMMENTARY ON 4.4

There are occasions when a suppression system is used as a means of demonstrating
compliance with building regulations or to compensate for, or overcome,
circumstances where a building is unable to achieve compliance with guidance issued
in support of building regulations. For example:

e an older building where the existing construction cannot achieve the required
fire resistance appropriate to the use of the premises;

e a new build that cannot meet the necessary access requirements for fire
appliances;

e |oft conversions where it is either not practical or not possible to secure
adequate means of escape.
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As previously stated, it would be impractical for this standard to cover all
circumstances. It is therefore essential that consultation take place, and where
deemed appropriate to the circumstances there might be a need to increase the
category of system, the design density and/or the resilience of the system. It is not
implied that in all cases that there is necessarily a need to upgrade the category or
increase resilience.

It would be beneficial to justify any proposals by means of a fire safety strategy in
such cases to support the proposals for the specific case.

Where sprinklers are proposed as a compensatory feature, the following
recommendations should be met.

e There should be consultation between the designer and any necessary or
relevant AHJs, and the category of system (see Table 1) and design density
(see Table 2) should be agreed and recorded on the compliance certificate
(see 6.2.5).

e Where necessary, proposals should be supported by a fire safety strategy.
This should set out how the sprinkler system and any appropriate resilience
measures (see Note 1 to 4.5) would provide equivalence to guidance in
support of building regulations.

e System resilience measures, where deemed necessary, should be appropriate
to the risk and be agreed and recorded on the compliance certificate
(see 6.2.5).

Table 1 Category of system

Category of Description of building/occupancy
system

1

Single family dwellings such as:

e Individual dwelling house

e Individual flat

¢ Individual maisonette

e Transportable home

Houses of multiple occupation (HMQs) - B)
Bed and breakfast accommodation A ®
Boarding houses ~ ®

Blocks of flats 18 m or less in height and with a maximum total floor area
of 2400 m2 A 9

Blocks of flats greater than 18 m in height®
Small residential care premises with ten residents or fewer

Sheltered and extra care housing ®

Residential care premises with more than ten residents
Dormitories (e.g. attached to educational establishments)

Hostels

A)

B)

@)

D)

If any of these buildings permanently house vulnerable people (see 3.31), this should be taken into account in
determining the building category (see 4.5).

Buildings with more than two floors and five or more lettable bedrooms should be treated as Category 2.

Where the fire strategy requires the communal rooms and corridors to be sprinkler protected, or where the total
floor area is greater than 2400 m?, then the building should be treated as Category 2.

Where the fire strategy requires the communal rooms and corridors to be sprinkler protected, then the building
should be treated as Category 3.
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4.5 Special circumstances

In some circumstances, enhanced performance, reliability and resilience
arrangements should be provided, if an assessment shows them to be necessary.
Where appropriate, the designer should consult the relevant AHIJ(s).

NOTE 1 Examples of such arrangements include:
e extended duration of water supply;

e making water supplies more robust, such as by the provision of redundancy in
the pumping arrangements, back-up electrical supplies, or a fire service infill
connection to a stored water tank;

e increasing the design discharge density or design area of operation.
NOTE 2 Situations where this might be necessary include:

e dwellings with a fire loading greater than that which would normally be found
in a domestic or residential living room, kitchen or bedroom, or if the fire
hazard is greater than that of a conventional domestic or residential occupancy;

e buildings where the time for firefighters to commence firefighting in the fire
compartment might exceed the duration of water supply of the expected
category of sprinkler system, e.qg. buildings over 45 m in height or complex
buildings;

e older buildings with hidden voids and/or where compartmentation might not
meet current standards;

e buildings with atria;

e  buildings with adjacent unsprinklered areas;

e buildings housing vulnerable people (see Annex B);
e  buildings with fire engineered design solutions;

e mixed use buildings (see Note 2 to 4.1);

e premises providing secure accommodation, asylum centres or similar premises
(specialist heads are available for institutional situations where ligature or
malicious tampering are a concern).

5 Design

5.1 General

A residential sprinkler system should be designed by a competent person and in
accordance with the components manufacturers’ instructions.

NOTE In residential tower blocks and other multi-storey residential buildings, it is
often appropriate to design the sprinkler system so that most maintenance functions
(see Clause 7) can be carried out from the common parts.

Where a sprinkler system is divided into zones, e.g. for ease of maintenance or
reinstatement after a fire, each zone should:

a) not cover more than one floor;
b) have a lockable full-bore stop valve;

¢) have a quarter turn drain valve.

52 System type

A residential sprinkler system should be a wet pipe system, i.e. one that is
permanently charged with water.
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