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Foreword
		  Publishing information

This part of BS 5440 is published by BSI Standards Limited, under licence from The British Standards 
Institution, and came into effect on 31 December 2023. It was prepared by Technical Committee 
GSE/30, Gas installations (1st, 2nd and 3rd family gases). A list of organizations represented on this 
committee can be obtained on request to the committee manager.

		  Supersession

This part of BS 5440 supersedes BS 5440‑2:2009, which is withdrawn.

		  Relationship with other publications

BS 5440, Chimneys, flue pipes and ventilation for gas appliances of rated input not exceeding 70 kW net 
(1st, 2nd and 3rd family gases), is published in two parts:

•	 Part 1: Design, installation, commissioning and maintenance of chimneys – Specification;

•	 Part 2: Installation and maintenance of ventilation provision for gas appliances – Specification.

		  Information about this document

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

•	 updated in line with recent changes in building legislation, in particular, Approved Document F 
[1] and Approved Document J [2];

•	 updated flueing and ventilation installation practices to reduce occurrences of carbon monoxide 
(CO) related incidents attributable to flueing and ventilation for gas appliances; and

•	 incorporated, where necessary, additional requirements and guidance previously covered within 
Technical Bulletins.

BS 5440‑2 allows manufacturers’ instructions to specify a method of installation, testing, 
commissioning or maintenance which differ from this standard. This reference to manufacturers’ 
instructions is allowed only where it results in at least an equivalent level of safety. In such 
circumstances, it is important that the manufacturer’s instructions are followed.

This publication can be withdrawn, revised, partially superseded or superseded. Information 
regarding the status of this publication can be found in the Standards Catalogue on the BSI website at 
bsigroup.com/standards, or by contacting the Customer Services team.

Where websites and webpages have been cited, they are provided for ease of reference and are 
correct at the time of publication. The location of a webpage or website, or its contents, cannot 
be guaranteed.

		  Use of this document

It has been assumed in the preparation of this part of BS 5440 that the execution of its provisions will 
be entrusted to appropriately qualified and experienced people, for whose use it has been produced.

This document is to be used in conjunction with relevant geographical industry standards and 
building regulations, e.g. Approved Documents.

		  Presentational conventions

The provisions of this document are presented in roman (i.e. upright) type. Its requirements are 
expressed in sentences in which the principal auxiliary verb is “shall”.
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Commentary, explanation and general informative material is presented in smaller italic type, and does 
not constitute a normative element.

Requirements in this document are drafted in accordance with the Rules for the structure and 
drafting of UK standards:2022, subclause G.1.1, which states, “Requirements should be expressed 
using wording such as: ‘When tested as described in Annex A, the product shall ...’”. This means that 
only those products that are capable of passing the specified test will be deemed to conform to 
this document.

Where words have alternative spellings, the preferred spelling of the Shorter Oxford English 
Dictionary is used (e.g. “organization” rather than “organisation”).

		  Contractual and legal considerations

This publication has been prepared in good faith, however no representation, warranty, assurance 
or undertaking (express or implied) is or will be made, and no responsibility or liability is or will 
be accepted by BSI in relation to the adequacy, accuracy, completeness or reasonableness of this 
publication. All and any such responsibility and liability is expressly disclaimed to the full extent 
permitted by the law.

This publication is provided as is, and is to be used at the recipient’s own risk.

The recipient is advised to consider seeking professional guidance with respect to its use of this 
publication.

This publication is not intended to constitute a contract. Users are responsible for its correct 
application.

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

In particular, attention is drawn to the following specific regulations:

•	 The Gas Appliances (Safety) Regulations 1995 [3]

•	 The Gas Safety (Installation and Use) Regulations 1998 [4]

•	 The Gas Safety (Installation and Use) Regulations 1994, as amended and applied by the Isle of 
Man Gas Safety (Application) Order 1996 [5]

•	 The Gas Safety (Installation and Use) (Northern Ireland) Regulations 2004 [6]

•	 The Health and Safety (Gas) (Guernsey) Ordinance 2006 [7]

•	 The Control of Asbestos Regulations 2012 [8]

•	 The Building Regulations 2010 [9]

•	 The Building Regulations (Scotland) 2004 [10]

•	 The Building Regulations (Northern Ireland) 2012 [11]
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	 1	 Scope
This part of BS 5440 specifies the requirements for the installation and maintenance of ventilation 
provision relating to gas appliances utilizing 1st, 2nd or 3rd family gases, with a rated heat input not 
exceeding 70 kW based on net CV (calorific value), used for domestic or non-domestic purposes.

NOTE 1	 The Institution of Gas Engineers and Managers Standard IGEM/UP/10 covers instances where an 
appliance installation (not exceeding 70 kW net heat input) is associated with other appliances where the total net 
heat input exceeds 70 kW.

This standard does not cover:

a)	 gas installations in touring caravans, leisure accommodation vehicles or residential park homes;

b)	 decorative fuel effect gas appliances covered by BS 5871‑3;

c)	 cooking appliance installations in catering or educational establishments; or

d)	 hydrogen-only appliances.

NOTE 2	 This part of BS 5440 can also be used for installations of gas appliances which are not required to carry the 
CE or UKCA/UKNI mark, such as previously used or second-hand appliances.

NOTE 3	 Maintenance requirements relating to existing vents are specified in Clause 9.

NOTE 4	 Prior to 2000, manufacturer’s heat input was typically quoted in gross.

NOTE 5	 The ratio of gross:net heat input is approximately 1.11:1 for natural gas, 1.09:1 for propane and 1.08:1 
for butane. For example, 9 kW input based on gross CV for natural gas is converted to the equivalent net CV 
input as follows:

Net input = 9.0/1.11 = 8.1 kW.

While the conversion of rated input between gross and net values strictly depends on the CV of gas used, in practical 
terms, a common factor 1.1 has been used.

NOTE 6	 BS 6173 covers requirements for the installation and maintenance of gas‑fired catering appliances for use 
in all types of catering establishments (2nd and 3rd family gases). Further information for the catering environment 
can be found in DW 172, Specification for kitchen ventilation systems [12], and CAIS 23, Gas safety in catering and 
hospitality [13].

	 2	 Normative references
The following documents are referred to in the text in such a way that some or all of their content 
constitutes provisions, or limits the application, of this document1). For dated references, only the 
edition cited applies. For undated references, the latest edition of the referenced document (including 
any amendments) applies.

BS 5871‑1, Specification for the installation and maintenance of gas fires, convector heaters, fire/back 
boilers and decorative fuel effect gas appliances – Part 1: Gas fires, convector heaters, fire/back boilers 
and heating stoves (1st, 2nd and 3rd family gases)

BS 5871‑2, Specification for the installation and maintenance of gas fires, convector heaters, fire/back 
boilers and decorative fuel effect gas appliances – Part 2: Inset live fuel effect gas fires of heat input not 
exceeding 15 kW, and fire/back boilers (2nd and 3rd family gases)

BS 5871‑3, Specification for the installation and maintenance of gas fires, convector heaters, fire/back 
boilers and decorative fuel effect gas appliances – Part 3: Decorative fuel effect gas appliances of heat 
input not exceeding 20 kW (2nd and 3rd family gases)

1)	 Documents that are referred to solely in an informative manner are listed in the Bibliography.
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BS 5871‑4, Specification for the installation and maintenance of gas fires, convector heaters, fire/back 
boilers and decorative fuel effect gas appliances – Part 4: Independent gas‑fired flueless fires, convector 
heaters and heating stoves of nominal heat input not exceeding 6 kW (2nd and 3rd family gases)

BS EN 449:2002+A1:2007, Specification for dedicated liquefied petroleum gas appliances – Domestic 
flueless space heaters (including diffusive catalytic combustion heaters)

	 3	 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

	 3.1	 adapter

device to facilitate smooth and unrestricted air flow through transitional changes in section, where 
the cross-sectional shape of an air duct differs from that of the associated air vent

	 3.2	 adventitious ventilation

ventilation which is normally present, for example, through floorboards or cracks in window 
frames and doors

	 3.3	 air vent

non-adjustable purpose-provided arrangement designed to allow permanent ventilation for the 
purpose of providing cooling or combustion air for a gas appliance

NOTE 1	 Examples of air vent arrangements are given in Figure 1.

NOTE 2	 Examples of air vents can include louvre doors.

NOTE 3	 Trickle vents should not be classed as permanent ventilation.

NOTE 4	 Weep vents are not considered to be a re-entry point as, unlike other vents, they do not communicate with 
the interior of the building. 

Figure 1 — Typical air vent arrangements

a) Unrestricted air vent in an external cavity wall b) Restricted air vent in an external cavity wall
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c) Extended under floor ducted air vent

d) Simple air vent in an internal wall or door e) Window air vent
Key
1 External louvre or grille 4 Duct
2 Internal louvre 5 Floor grille
3 Baffle (various arrangements) 6 External louvre or grille

	 3.4	 appliance compartment

enclosure specifically designed or adapted to house one or more gas appliances

NOTE	 An appliance compartment is only used to house gas appliances and is not a habitable space.

	 3.5	 background ventilation

passive ventilation without opening a window or door that is typically achieved by small, controllable, 
ventilator grills in the top section of a window or door frame

NOTE	 Background ventilation is also known as whole house or trickle ventilation.

	 3.6	 chimney

structure consisting of a wall(s) enclosing a flue(s) conveying the products of combustion into the 
outside atmosphere

NOTE	 The generic word “chimney”, when used in this document, refers to chimneys used to convey the products of 
combustion from any combustion appliance to the outside atmosphere, and thus includes all other terms of common 
use, such as vents, flues, shafts, exhaust systems and flue ducts.

	 3.7	 combustion ventilation

ventilation used for the provision of combustion air

NOTE	 Combustion air serves the purpose of providing fuel appliances with adequate oxygen, in order to achieve 
complete combustion. For non-room-sealed appliances, this type of ventilation is provided via adventitious 
ventilation, based on room size, and/or permanent ventilation.

Figure 1 — Typical air vent arrangements (continued)
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	 3.8	 equivalent free area

unobstructed cross-sectional area (which is aerodynamically equivalent to a single sharp-edged 
circular hole) of a grille, louvre or duct, calculated as the sum of the cross-sectional areas of all 
unobstructed apertures measured through the plane of minimum area and at right angles to the air 
flow within the apertures

NOTE	 See Annex A for guidance on equivalent free areas for air vents.

	 3.9	 flue

passage for conveying the products of combustion to the outside atmosphere

	 3.10	 grille

simple fixed mesh or lattice arrangement designed and constructed to preclude rodents and other 
pests but to allow the passage of air at all times

NOTE	 A grille can be installed independently as an air vent, set in a dedicated housing, or used with an adapter 
or duct (5.1.5 contains further details on ducts).

	 3.11	 internal kitchen

room that has no door, openable window, or equivalent direct to outside air

NOTE	 This might be because all walls are internal, e.g. no walls are in direct contact with outside air, such as in 
residential flats; or where a conservatory, or building extension has been “built over” the wall(s) of a kitchen that 
previously communicated with outside air.

	 3.12	 internal space

interior space within a dwelling, which is not a room

NOTE	 Examples include halls, passageways, stairways and landings.

	 3.13	 intumescent air vent

assembly for preventing the spread of fire, consisting of an integral intumescent block, incorporating 
a latticework of holes to provide continuous ventilation, and expands and closes in the event of 
extreme heat build-up, such as in a fire

NOTE 1	 Externally, it consists of a non-combustible louvre/grille.

NOTE 2	 When fitted to doors, an intumescent air vent usually has a louvre/grille on both sides.

	 3.14	 louvre

assembly of fixed sloping blades or vanes contained within a framework designed and constructed to 
resist light and rain penetration

NOTE	 A louvre can be employed independently as an air vent, set in a dedicated housing, or used with an 
adapter or duct.

	 3.15	 maintenance

work carried out on an air vent, such as cleaning debris, dust or lint

	 3.16	 mechanical extract ventilation

ventilation that employs a fan to remove high concentrations of pollutants and water vapour released 
from activities, such as cooking
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	 3.17	 mechanical ventilation heat recovery (MVHR)

mechanically driven ventilation system that both continuously supplies fresh air to the inside of the 
dwelling and continuously extracts indoor air and discharges it to the outside

	 3.18	 outside air

location outside the property

NOTE	 For an air vent, the location should not adversely restrict air movement.

	 3.19	 passive stack ventilation (PSV)

ventilation system that passively extracts air to outside using a combination of natural stack effect 
and pressure changes created by the weather

	 3.20	 protected area

area other than an appliance compartment, which is enclosed with fire-resisting materials

NOTE	 Examples of a protected area include a hall, landing, lobby, corridor, internal garage, stairway or shaft. 
Decommissioned SE-ducts or U-ducts are also considered protected areas.

	 3.21	 purge ventilation

removal of high concentrations of pollutants and water vapour released from activities by opening a 
window or door to outside

	 3.22	 ventilation

process of supplying air to, and removing air from, an area

NOTE	 The air can be used, or intended for purposes of combustion, cooling and/or the operation of a chimney.

	 4	 Competence

	 4.1	 Persons carrying out design or work associated with and impacting upon the ventilation provision 
for gas appliances shall have the required combination of training, skills, experience and knowledge 
needed to perform the task.

	 4.2	 Persons carrying out gas work shall be competent to do so.

NOTE	 Attention is drawn to the gas safety regulations in the relevant geographical location, i.e. England, 
Guernsey, the Isle of Man, Jersey, Northern Ireland, Scotland.

	 5	 Design and materials for air vents and ducts

	 5.1	 Design

	 5.1.1	 General

All air vents shall allow, without force, the entry of a 5 mm diameter ball. No gauze or insect screen 
shall be incorporated or subsequently fitted to an air vent.

NOTE 1	 Debris can block air vents with apertures of less than 5 mm.

NOTE 2	 There are various devices available, such as a graduated probe, to help determine the size of the apertures.

NOTE 3	 The location of air vents should allow access for inspection and maintenance. Siting an air vent behind a 
radiator generally does not allow inspection without the removal of the radiator and therefore is not good practice.
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