BRITISH STANDARD BS 7977-1:2002

Specification for safety
and rational use of
energy of domestic gas
appliances —

Part 1: Radiant/convectors

ICS 97.100.20

2 ¥ oy
— ] Qg
DBcfenil |

maTYITTIYTTRS I =m
British Standards

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

Full document details: BS 7977-1:2002


http://www.avadocuments.com/doc/bs-7977-1-2002
http://www.avadocuments.com/doc/bs-7977-1-2002

BS 7977-1:2002

Committees responsible for this
British Standard

The preparation of this British Standard was entrusted to Technical
Committee GSE/36, Independent gas-fired space heaters, upon which the
following bodies were represented:

Calor Gas Ltd.

Consumer Policy Committee of BSI

Department of Trade and Industry (Consumer Safety Unit)

Department of the Environment Transport and Roads (represented by the
Building Research Establishment)

Electricity Association

Royal Society for the Prevention of Accidents

Society of British Gas Industries

This British Standard, having
been prepared under the
direction of the Engineering
Sector Policy and Strategy
Committee, was published
under the authority of the
Standards Policy and Strategy
Committee on

18 December 2002

© BSI 18 December 2002

Amendments issued since publication

Amd. No. Date Comments

The following BSI references
relate to work on this British
Standard:

Committee reference GSE/36
Draft for comment 98/708846 DC

ISBN 0 580 40749 7 __ Documents

Document Sharing Hub

Full document details: BS 7977-1:2002


http://www.avadocuments.com/doc/bs-7977-1-2002
http://www.avadocuments.com/doc/bs-7977-1-2002

BS 7977-1:2002

Contents

Page
Committees responsible Inside front cover
Foreword i
1 Scope 1
2 Normative references 1
3 Definitions 2
3.1 Domestic gas-fired radiant/convector heating appliances 2
3.2 Gases 3
3.3 Appliance construction 4
3.4 Immobilizing an adjuster or a control 7
3.5 Appliance performance 7
4 Classification of appliances 8
4.1 Classification according to the nature of the gases used (categories) 8
4.2 Conversion to different gases 9
5 Constructional requirements 9
5.1 Materials and method of construction 9
5.2  Adjusters, controls and safety devices 12

5.3 Design requirements for wall-mounted appliances and floor-mounted

appliances not requiring a hearth 14
6 Performance and test methods 14
6.1 General 14
6.2 Soundness of the gas circuit 18
6.3 Heat input 19
6.4 Safety of operation 21
6.5 Combustion 32
6.6  Spillage monitoring system 35
6.7 Cyclic use 37
6.8 Efficiency 38
7 Marking and instructions 39
7.1 Marking on the appliance 39
7.2 Marking of the packaging 40
7.3 Utilization of symbols on the appliance and packaging 40
7.4 Instructions 41
8 Particular requirements for inset live fuel effect gas appliances

(see Figure 1) not exceeding a net heat input of 15 kW based on the

net calorific value 42
8.1 Constructional requirements 42
8.2 Performance and test methods 42
8.3 Marking and instructions 49
Annex A (normative) Equivalence rules 73
Annex B (informative) Calculation of conversions of NO, 74

Annex C (informative) A Guide to the Clauses of this British Standard
addressing the essential requirements of the Gas Appliance

Directive (GAD) 75
Bibliography 77
Documents

Document Sharing Hub
© BSI 18 December 2002 1

Full document details: BS 7977-1:2002


http://www.avadocuments.com/doc/bs-7977-1-2002
http://www.avadocuments.com/doc/bs-7977-1-2002

BS 7977-1:2002

Page
Table 1 — Classification of gases 8
Table 2 — Characteristics of the test gases (Gas dry at 15 °C and
1 013.25 mbar) 15
Table 3 — Calorific values of the test gases of the third family
(in megajoules per kilogram) 16
Table 4 — Test pressures (mbar) 17
Table 5 — Values of VCO2’ N 23
Table 6 — NO, concentration limits 34
Table 7 — Shutdown times 36
Table 8 — Gas categories 40

Table B.1 — Conversion of the emission value of NO, for first family gases 74

Table B.2 — Conversion of the emission value of NO, for second
family gases 74

Table B.3 — Conversion of the emission value of NO, for third family gases 74
Table C.1 — Clauses of this British Standard addressing the essential

requirements of the GAD 75
Figure 1 — Illustrations of fuel effect appliances 51
Figure 2 — Standard test box 53
Figure 3 — Apparatus for the assessment of the products outlet design 54
Figure 4 — Test box and flue for appliances that can be installed in a
metal flue box and/or a pre-cast flue 55
Figure 5 — Collecting hood 56
Figure 6 — Apparatus for measuring floor and wall temperatures 58
Figure 7 — Hearth area for measurement of floor temperatures 59
Figure 8 — Probe for dress guard test 60
Figure 9 — Sampling probe for the products of combustion and their
temperature measurements 61
Figure 10 — Sealed room 62
Figure 11 — Combustion products safety device —
Test apparatus (see 6.6.2) 63
Figure 12 — Efficiency test rig 64
Figure 13 — Mean specific heat of dry products of combustion 65
Figure 14 — Basic test box for fuel effect gas appliances 66
Figure 15 — Removable inserts for fuel effect gas appliances 67
Figure 16 — Test box assembly for fuel effect gas appliances 69
Figure 17 — Flue for fuel effect appliances 70
Figure 18 — Sampling probe 71
Figure 19 — Collecting hood positioning 72
Documents
. ==L Document Sharing Hub
11 © BSI 18 December 2002

Full document details: BS 7977-1:2002


http://www.avadocuments.com/doc/bs-7977-1-2002
http://www.avadocuments.com/doc/bs-7977-1-2002

BS 7977-1:2002

Foreword

This standard has been prepared under the direction of the Engineering Section
Board, E/-, and is a revision of BS 5258-5:1989, BS 5258-16:1991 and
BS 6332-2:1983, all of which will be withdrawn, on publication of this standard.

Matters related to quality assurance systems, tests during production and to
certificates of conformity of auxiliary devices are not dealt with.

The test gases, test pressures and appliance categories specified in this standard
are in accordance with those specified in BS EN 437.

A Guide to the clauses of this British Standard addressing the Essential
Requirements of the Gas Appliance Directive (GAD) is given in Annex C.

In particular attention is drawn to the following:

The Gas Appliances (Safety) Regulations 1995 SI No. 1629[1].

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 does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, pages 1 and 1ii,
pages 1 to 77 and a back cover.

The BSI copyright notice displayed in this document indicates when the
document was last issued.

Documents

Document Sharing rl-{lijb

© BSI 18 December 2002

Full document details: BS 7977-1:2002


http://www.avadocuments.com/doc/bs-7977-1-2002
http://www.avadocuments.com/doc/bs-7977-1-2002

Documents

v blank Document Sharing Hub

Full document details: BS 7977-1:2002


http://www.avadocuments.com/doc/bs-7977-1-2002
http://www.avadocuments.com/doc/bs-7977-1-2002

BS 7977-1:2002

1 Scope

This standard specifies the requirements and methods of test for the construction, safety, rational use of
energy, classification and marking of 2°¢ and 3'¢ family gas-fired domestic radiant convector heating
appliances not exceeding a nominal heat input of 15 kW based on the net calorific value and which
incorporate a natural draught burner.

This standard applies to open flued independent radiant/convector gas fires not connected directly or by
means of an adapter to an open flue. The appliance and flue are separated by a void which can be in one or
more of the following forms.

— Fireplace recess.

— Builder’s opening.

— Metal flue box to BS 715.
— Pre-cast flue to BS 1289-1.

The void is covered by a closure plate, which may be an integral part of the appliance, or a separate plate;
in either case it is regarded as a part of the appliance and is supplied with it. These appliances are designed
to discharge their products of combustion into the void behind the closure plate; they also have an integral
flue break which may be in the form of a draught diverter or an open front.

Although all appliances covered by this standard are radiant/convectors they have traditionally been
divided into the following types.

— Radiant/convectors.V
— Live fuel effect (LFE).D
— Inset live fuel effect (ILFE).D
This document does not apply to the following.

— Decorative fuel effect appliances.
— Catalytic combustion appliances.

— Appliances in which the supply of combustion air and/or the evacuation of the products of combustion
is achieved by mechanical means.

— Appliances which permit automatic ignition whilst unattended.
This standard is only intended for type testing.

2 Normative references

The following referenced documents are indispensible for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

BS 715:1993, Specification for metal flue pipes, fittings, terminals and accessories for gas fired appliances
with a rated input not exceeding 60 kW.

BS 1179-6:1989, Glossary of terms used in the gas industry — Part 6: Combustion and utilization including
installation at consumers’ premises.

BS 1251:1980, Specification for open-fireplace components.

BS 1289-1:1986, Flue block and masonry terminals for gas appliances — Part 1: Specification for precast
concrete flue blocks and terminals.

BS EN 88:1991, Pressure governors for gas appliances for inlet pressures up to 200 mbar.

BS EN 125:1991, Specification for flame supervision devices for gas-burning appliances —
Thermoelectric types.

BS EN 126:1995, Multi-functional controls for gas burning appliances.
BS EN 161:2002, Automatic shut-off valves for gas burners and gas appliances.
BS EN 257:1992, Mechanical thermostats for gas-burning appliances.

1 See Definitions.
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EN ISO 3166-1:1998, Codes for the representation of names of countries and their subdivisions —
Part 1: Country codes.

BS EN 50165:1997, Electrical equipment of non-electrical appliances for household and similar purposes,
safety requirements.

BS EN 60335-1:1995, Specification for safety of household and similar electrical appliances —
Part 1: General requirements (IEC 60335-1: 1991).

TEC 817:1984, Spring-operated impact test apparatus and its calibration.

ISO 7/1:1994, Pipe threads where pressure-tight joints are made on the threads —
Part 1: Dimensions, tolerances and designation.

IS0 274:1975, Copper tubes of circular section — Dimensions.

PD 6574:1994, Determination of emissions from appliances burning gaseous fuels during type testing.

3 Definitions
For the purpose of this standard the definitions given in, BS 1179-6 and the following apply.
3.1 Domestic gas-fired radiant/convector heating appliances

3.1.1

radiant/convector [see Figure 1a)]

gas fired appliance designed to heat a room mainly by the emission of air heated by convection. Such an
appliance also contains vertical, or near vertical, mounted radiant elements designed to give maximum
radiant output to the room. It is designed to be mounted on a hearth, floor or wall. It may be mounted
wholly or partially inset into the void behind the fireplace opening

3.1.2

live fuel effect fire (LFE) [see Figure 1a)]

gas fired appliance designed to heat a room mainly by the emission of air heated by convection. Such an
appliance also contains radiant elements designed to simulate a solid fuel fire bed. It is designed to be
mounted on a hearth, floor or wall

3.1.3

inset live fuel effect fire (ILFE) [see Figure 1Db)]

live fuel effect fire (3.1.2), but designed to be installed wholly or partially inset into the void behind the
fireplace opening

3.14

decorative fuel effect appliance [see Figure 1c)]

appliance designed to simulate a solid flue appliance for decorative purposes and intended to be installed
so that the products of combustion pass unrestricted from the fire-bed to the chimney or flue

3.1.5

working surfaces

those parts of an appliance whose main function is to contribute to the heating of the room and which are
therefore at a high temperature. Examples are refractories, radiants, and outlet grills

NOTE 1 Also included are those parts which due to their function and/or position are at high temperature. Examples are
dress guards, reflectors and fenders.

NOTE 2 Any point within 15 mm of a working surface should be considered to be part of the working surface.
3.1.6
simulated fuel elements

decorative effects usually in the form of simulated solid fuel which are not in contact with a flame or
products

Documents

Document Sharing Hub
2 © BSI 18 December 2002

Full document details: BS 7977-1:2002


http://www.avadocuments.com/doc/bs-7977-1-2002
http://www.avadocuments.com/doc/bs-7977-1-2002

BS 7977-1:2002

3.2 Gases

3.2.1
reference conditions
reference conditions are as follows:
— for calorific values, temperature: 15 °C;

— for gas and air volumes dry, brought to 15 °C and to an absolute pressure of 1 013.25 mbar

3.2.2

calorific value

the quantity of heat produced by the complete combustion of gas, at a constant pressure equal to

1 013.25 mbar, of unit volume or mass of gas, the constituents of the combustible mixture being taken at
reference conditions and the products of combustion being brought back to the same conditions

NOTE A distinction is made between the following:

— the gross calorific value in which the water produced by combustion is assumed to be condensed;

— Symbol: H;

— the net calorific value in which the water produced by combustion is assumed to be in the vapour state;
— Symbol: H;;

— Units: either;

— megajoules per cubic metre (MdJ/m?) of dry gas at reference conditions; or

— megajoules per kilogram (MdJ/kg) of dry gas.

3.2.3

relative density

the ratio of the masses of equal volumes of dry gas and dry air at the same conditions of temperature and
pressure:

— Symbol: d

3.24

net Wobbe index

the ratio of the calorific value of a gas per unit volume to the square root of its relative density under the
same reference conditions

NOTE The Wobbe index is said to be gross or net according to whether the calorific value is the gross or net calorific value.

— Symbol: gross Wobbe index: W;

— net Wobbe index: W;;

— Units: either;

— megajoules per cubic metre (MJ/m?) of dry gas at the reference conditions; or

— megajoules per kilogram (MdJ/kg) of dry gas.

3.2.5

test pressure

gas pressures used to verify the operational characteristics of appliances using combustible gases. They
consist of normal and limit pressures

They are expressed in millibars (mbar)?

3.2.6

normal pressure?)

the pressure under which the appliances operate in nominal conditions, when they are supplied with the
corresponding reference gas:

— Symbol: p,

2) 1 mbar = 102.
3 1 mbar = 102 Pa.
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3.2.7
limit pressures
pressures representative of the extreme variation in the appliance supply conditions:

— Symbols: maximum pressure: Prayx

minimum pressure: Pmin

3.3 Appliance construction
3.3.1 The gas circuit

3.3.1.1

components of the gas circuit

the part of the appliance that conveys or contains the gas between the appliance gas inlet connection and
the burner(s)

3.3.1.2

gas rate adjuster

a component intended for the manufacturer or installer to set the gas rate to each burner at a
predetermined value according to the supply conditions

The adjustment may be progressive (screw adjuster) or discontinuous (changing restrictors)
The adjuster of an adjustable governor is regarded as a gas rate adjuster
The action of setting this device is called “setting the gas rate”

3.3.1.3

gas rate control

a component allowing the user to open or close the gas supply to one or more burners. It may also adjust
the gas rate of certain burners to a predetermined value, called the “reduced rate”. This device may be

a “tap”

3.3.14

gas restrictor

a non-adjustable device which is placed in the gas circuit so as to create a pressure drop and thus reduce
the gas pressure at the burner to a predetermined value for a specified in supply pressure and rate

3.3.1.5
injector
a component that admits the gas into a burner

3.3.1.6
inlet connection
that part of the appliance intended to be connected to the gas supply

3.3.1.7

mechanical joint (mechanical means of obtaining soundness)

a means of assuring the soundness of an assembly of several (generally metallic) parts without the use of
liquids, pastes, tapes, etc. There are, for example, the following:

— metal to metal joints;
— conical joints;
— toroidal sealing rings (“O” rings);
— flat joints.
3.3.1.8
start gas

the initial quantity of gas ignited to give a flame which is used to ignite the main burner. It may be
discharged through a separate ignition burner or part of the main burner
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3.3.2 The burner

3.3.2.1
fixed primary aeration restrictor
a non-adjustable device which limits the supply of primary air to a burner

3.3.2.2

flame picture adjuster

a device operated by the user to vary the flame picture. This is achieved by varying the aeration between
maximum and minimum values which are defined by the design of the appliance

3.3.2.3
fuel effect burner
a burner that simulates a solid fuel flame. This may constitute the main burner

3.3.2.4
ignition burner
a burner intended to light the main burner

3.3.2.5
ignition device
any means (flame, electrical ignition device or other device) used to ignite the gas at the main burner

3.3.2.6
main burner
a burner that is intended to keep the appliance burning and is generally called the burner

3.3.3 The combustion products circuit

3.3.3.1
builder’s opening
enclosure constructed by the builder to accommodate the fireplace components

3.3.3.2

closure plate

a non-combustible plate used to cover and seal the front of a builder’s opening, or fireplace opening, such
that when the appliance is installed, any air flowing from the room into the flue does so in accordance with
the design requirements of the appliance

NOTE 1 This plate contains an aperture through which the flue outlet spigot of the appliance projects into the cavity of the builder’s
opening, or fireplace recess, but is not connected to the flue. It may also contain other apertures to control the flow of air.

NOTE 2 The plate may be a separate component, or an integral part of the appliance, e.g. the back panel, but in either case is part
of the appliance.

3.3.3.3

draught diverter

part of the combustion circuit designed to reduce the influence of flue-pull and minimize the effect of
down-draught on the burner performance and combustion

3.3.34
fireplace opening
aperture formed in the face of the builder’s opening, the fireplace recess or fire surround if fitted

3.3.3.5
fireplace recess
the recess formed by the inclusion of fireplace components to BS 1251 in the builder’s opening

3.3.3.6

flue spigot

part of an appliance which conveys products of combustion from the fire through the closure plate into the
flueways

Documents
Document Sharing Héjb

© BSI 18 December 2002

Full document details: BS 7977-1:2002


http://www.avadocuments.com/doc/bs-7977-1-2002
http://www.avadocuments.com/doc/bs-7977-1-2002

BS 7977-1:2002

3.3.3.7
flue spigot restrictor
a plate designed to be fitted to a flue spigot to reduce the effect of the flue pull on the appliance

3.3.3.8
open-fronted appliance
an appliance which has exposed flames or exposed incandescent areas

3.3.3.9
closed fronted appliance
an appliance which does not have exposed flames or exposed incandescent areas

3.3.3.10
floor mounted appliance
an appliance that may be installed on a floor of combustible material

3.3.3.11
hearth mounted appliance
an appliance that is installed on a hearth of non-combustible material

3.3.3.12
combustion products discharge safety device
a device that automatically shuts off the gas supply to the main burner, and if necessary to the ignition

burner, when there is unacceptably high spillage of combustion products from the draught diverter
(see 6.6.2)

3.3.3.13

atmosphere sensing device

a device designed to shut off the gas supply before the combustion products of the surrounding atmosphere
reach a set value

3.3.3.14
wall mounted appliance
an appliance to be fixed to a wall above floor level

3.3.4 Auxiliary equipment

3.34.1
control knob
a component designed to be moved by hand to operate an appliance control (tap, thermostat, etc.)

3.3.4.2

flame supervision device

a device, including a sensing element, that causes the gas supply to a burner to be opened or closed
according to the presence or absence of the flame that activates the sensing element

3.3.4.3

governor

a device that maintains, within a fixed range, a constant downstream pressure, independent of the
upstream pressure and/or the gas rate
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3.4 Immobilizing an adjuster or a control

3.4.1

sealing an adjuster

procedure by which the setting of an adjuster is achieved by a material such that any attempt to change
the adjustment breaks the sealing material and makes interference with the adjuster apparent

A factory sealed adjuster is considered to be non-existent

A governor is considered to be non-existent if it has been factory sealed in a position such that it is not
operational in the range of supply pressure corresponding to the appliance category

3.4.2

setting an adjuster

the procedure by which an adjuster, having been adjusted by the manufacturer or installer, is immobilized
in this position by some means, for example, a screw

3.4.3

putting an adjuster or a control out of service

the procedure by which an adjuster or a control (of pressure etc.) is put out of action and sealed in this
position. The appliance then functions as if this device had been removed

3.5 Appliance performance
3.5.1 Gas rates

3.5.1.1

heat input

the quantity of energy used in unit time corresponding to the volumetric or mass flow rates, the calorific
value to be used being the net calorific value:

— Symbol: @;
— Unit: kilowatts (kW).

3.5.1.2
mass flow rate
the mass of gas consumed by the appliance in unit time during continuous operation:

— Symbol: M;
— Unit: kilograms per hour (kg/h), or grams per hour (g/h).

3.5.1.3
nominal heat input
the value of the heat input declared by the manufacturer:

— Symbol: @,

3.5.14
volumetric flow rate
the volume of gas consumed by the appliance in unit time during continuous operation

— Symbol: V;
— Units: cubic metres per hour (m?Mh), litres per minute (1/min), cubic decimetres per hour (dm?/h), or
cubic decimetres per second (dm?/s).

3.5.2 Gas combustion

3.5.2.1

flame lift

a phenomenon characterized by the total or partial lifting of the base of the flame from the burner port or
the flame contact area provided by the design

3.5.2.2
flame stability
the state of the flames resting in a stable manner on the burner ports or the flame contact area provided
by the design with no flame lift or light-back
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3.5.2.3
light-back
a phenomenon characterized by the entry of a flame into the body of a burner

3.5.2.4

light-back at the injector

a phenomenon characterized by ignition of the gas at the injector, either as a result of the flame entering
the burner or by the propagation of a flame around the outside of the burner

3.5.2.5

sooting

a phenomenon characterized by deposits of soot on the surfaces of parts of the appliance in contact with the
products of combustion or with the flame, or as particulate matter in the products of combustion

3.5.2.6

yellow tipping

a phenomenon characterized by the appearance of yellow colouring at the top of the blue cone of an aerated
flame

3.5.3

thermal equilibrium

the state of thermal equilibrium is the operating state of the appliance corresponding to a particular setting
of the input, in which the measured value of the flue gas temperature remains steady within a tolerance
of £2 % over a period of 10 min

3.5.4
hot condition
the operating state of the appliance after it has been running for approximately 1 h under test conditions

4 Classification of appliances

4.1 Classification according to the nature of the gases used (categories)

4.1.1 General

Gases are classified into families, possibly divided into groups according to the value of the Wobbe index.
Table 1 specifies the families and groups of gas used in this standard.

4.1.2 Family of gases

Table 1 — Classification of gases

Gas families and Groups Gross Wobbe index at 15 °C and 1 013.25 mbar (dry)
Minimum Maximum

Second family

Group H 45.7 54.7
Third family
Group P 72.9 76.8

4.1.3 Categories of appliance
4.1.3.1 General

Appliances are classified into categories defined according to the gases and pressures for which they are
designed.

Documents

Document Sharing Hub
8 © BSI 18 December 2002

Full document details: BS 7977-1:2002


http://www.avadocuments.com/doc/bs-7977-1-2002
http://www.avadocuments.com/doc/bs-7977-1-2002

BS 7977-1:2002

4.1.3.2 Category I
Appliances of category I are designed exclusively for the use of gases of a single family or of a single group.
a) Appliances designed for use on second family gases only.

Category Iop: appliances using only gases of group H of the second family at the prescribed supply
pressures.

b) Appliances designed for use on third family gases only.

Category Isp: appliances using only gases of group P of the third family (propane) at the prescribed supply
pressure.

4.1.3.3 Category I
Appliances of category II designed for use on gases of the second and third families.

Category Ilygsp: appliances capable of using gases of group H of the second family and gases of group P of
the third family. The second family gases are used under the same conditions as for category Isy. The third
family gases are used under the same conditions as for category Isp.

4.2 Conversion to different gases

When converting from a gas of group H of the second family to gas of group P of the third family or vice
versa, operations shall be as follows:

— exchange of fixed primary aeration restrictor;

— replacement of injector or calibrated orifices;

— putting the appliance governor out of service under the conditions of 5.2.10;

— adjustment of the reduced rate.

These operations shall be performed where necessary in accordance with the appliance manufacturer’s
instructions.

NOTE In addition, a change of atmospheric sensing device may be made in accordance with the appliance manufacturer’s
instructions.

5 Constructional requirements

5.1 Materials and method of construction

5.1.1 General

The quality and thickness of the materials used in the construction of the appliance, and the method of
assembling the various parts, shall be such that the construction and performance characteristics do not
alter significantly during a reasonable life under normal conditions of installation and use.

In particular, when the appliance is installed in accordance with the manufacturer’s instructions, all
components shall withstand the mechanical, chemical and thermal conditions to which they may be
subjected during normal operations. In normal conditions of use, maintenance or adjustment, they shall
not show any alteration likely to impair their safety.

If the appliance has any bricks, radiants or imitation fuel that is not fixed, then the appliance, when
installed shall incorporate a fire basket or fire front or both, to contain the fuel. When the fire front is
removable without the use of tools its removal shall not allow the imitation fuel to fall out.

5.1.2 Materials
Asbestos and/or materials containing asbestos shall not be used.

Sheet metal parts, in contact with products of combustion, which are not made of corrosion-resistant
material shall be coated with an effective protection against corrosion, e.g. enamel.

If condensation is produced at the start-up and/or during normal operation of the appliance, it shall not
cause deterioration of the construction of the appliance and/or materials used so as to affect the safety of
the appliance. The design of an appliance shall be such that condensate cannot drip onto the floor.

Documents
Document Sharing Hélb

© BSI 18 December 2002

Full document details: BS 7977-1:2002


http://www.avadocuments.com/doc/bs-7977-1-2002
http://www.avadocuments.com/doc/bs-7977-1-2002

BS 7977-1:2002

Copper shall not be used for those parts of the gas circuit which exceed 100 °C when the appliance is in
normal use.

Thermal or acoustic insulation shall be non-combustible, securely located and protected against
mechanical damage and condensate.

5.1.3 Location
The appliance shall be designed for location and use in one or more of the following:
a) a fireplace recess;

b) a fireplace recess in the form of a builder’s opening, with special components, supplied with the
appliance;

¢) a builder’s opening;

d) if, in addition to one or more of the locations specified in a) to ¢), the manufacturer specifies that an
appliance may be located and used on a metal flue box fitted to a metal flue, the flue shall conform
to BS 715;

e) if, in addition to one or more of the locations specified in a) to c), the manufacturer specifies that an
appliance may be located and used on a pre-cast flue, the pre-cast flue shall conform to BS 1289-1.

5.1.4 Accessibility for maintenance and use

Any control placed in the gas circuit shall be arranged so that any adjustment, maintenance or exchange
is easy.

Removable parts shall be so designed or marked that they are easy to reassemble correctly in accordance
with the manufacturer’s instructions and difficult to reassemble incorrectly.

It shall be possible to complete all the operations of removal and reassembly of parts which the user has to
carry out in the course of routine maintenance as explained in the user instructions without the aid of a
tool.

Parts intended to be removed only by a service engineer shall be dismountable for maintenance using
commercially available tools, such as a screwdriver or a spanner.

Parts that are not intended to be removed by the user and that on removal may result in a hazard,
e.g. injector jets, shall require the use of tools for their removal.

The appliance shall be removable, for servicing the flue, in accordance with the manufacturer’s
instructions. Any joint specified for this purpose shall be capable of being checked for gas soundness after
re-assembly.

5.1.5 Connections
Appliances shall not be supported by their connections.
The appliance inlet connection shall be one of the following types:
a) a thread conforming to ISO 7/1;
b) a compression fitting for copper tube conforming to Table 2 of ISO 274;

¢) a straight tube at least 30 mm long, the end of which is cylindrical, smooth and clean, to allow
connection by means of a compression fitting as specified in b);

d) a cone-seated union.

The position of the connection shall be such that connection to the gas supply can be made easily with tools
in common use.

5.1.6 Method of sealing

Holes for screws, studs, etc. intended for the assembly of components shall not open into the gasways.
The residual wall thickness shall be at least 1 mm.

Brackets for supporting components shall not be interposed in any gas-carrying joints.
NOTE 1 The niting plate of a control should not be considered to be a gas-carrying joint.
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The soundness of components and assemblies connected to the gas circuit which are likely to be dismantled
for routine maintenance at the consumer’s premises shall be achieved by means of mechanical joints,

e.g. metal to metal joints, O-ring joints or packing, i.e. excluding the use of any sealing compound such as
tape, mastic or paste. The soundness shall be maintained after dismantling and reassembly.

NOTE 2 Sealing compounds may be used on permanent threaded assemblies and for sealing injectors.

The soundness of the gas circuit assemblies shall not be achieved by means of soft solder for which the
lowest temperature of the melting range, after application, is less than 450 °C.

5.1.7 Products outlet

Where the closure plate is not mechanically attached to the appliance, the appliance shall have a flue spigot
which projects at least 38 mm beyond the back plane of the fire, i.e. that plane which passes through the
rearmost projection of the appliance excluding the spigot itself.

The design of the appliance shall be such that when the appliance is installed in accordance with the
manufacturer’s instructions there shall be a minimum clearance of 50 mm at the end of the flue spigot or
flue products outlet.

The products outlet shall be arranged to prevent inadvertent obstruction, e.g. by falling soot or mortar.

5.1.8 Closure plates

A closure plate shall be provided, and where it is separate from the appliance it shall be supplied with it.
It shall be made from corrosion resistant, non-combustible, easily manipulated and rigid materials.

5.1.9 Integral guards
Radiant/convectors and LFE fires shall be provided with an integral guard conforming to 6.4.8.
Inset LFE fires shall conform to one of the following.

a) Be provided with an integral guard conforming to 6.4.8.

b) The installation and user’s instructions shall state that the fire shall be mounted on a non-combustible
hearth.

¢) No naked flame or incandescent part of the firebed shall project more than 50 mm from the vertical
plane of the fireplace opening.

d) The forward projection of any naked flame or incandescent part of the firebed shall be enclosed on all
sides except the front.

The hearth shall project at least 300 mm in front of any naked flame, e.g. ignition burner or burner, and
any incandescent part of the appliance firebed.

The hearth and any surround which is fitted shall project at least 150 mm beyond each side of the naked
flame or incandescent part of the firebed at its widest point.

The periphery of the hearth shall be at least 50 mm above floor level. This requirement is deemed to be
satisfied if the appliance is supplied with a fender of at least this height.

5.1.10 Spacing

If, on installation, it is required to leave a gap between the back of the appliance and the closure plate, stops
shall be incorporated on, or be supplied with, the appliance.

5.1.11 Assembly of appliance casing

Where screws are used for the assembly of any part of the appliance casing which is removable for routine
servicing, they shall be fitted with spring steel fasteners or have at least two and a half threads
engagement.

5.1.12 Fixed primary aeration adjuster

Following the exchange of any fixed primary aeration restriction, the adjuster shall not be liable to
inadvertent movement and shall not be capable of being set in such a manner as to cause gas to spill.
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5.1.13 Pressure test points

A pressure test point shall be provided on the appliance for measurement of the manufacturer’s stated
operating pressure. The pressure test nipple shall have an external diameter of (9_8. 5) mm, and a useful
length of at least 10 mm for connection to tubing. The diameter of the hole in the test point shall be not
greater than 1 mm at its narrowest point.

5.1.14 Confirmation of operation

The appliance shall be provided with a means to enable the burner to be checked visually at all times to
establish whether it is in operation.

In all appliances when mirrors are used, they shall retain their optical properties.

Where the operator is unable to see the main burner, an indirect means of signalling (e.g. control lamp) is
required. In this case, it shall not be possible for the existence of the flame to be confused with a signal for
any malfunction, apart from that of a malfunction of the flame control itself, which should be expressed by
the indication of an absence of flame.

NOTE For live fuel effect appliances, after turning the appliance off the fuel may continue to glow for a time and a “cooling down”
period should be allowed.

5.1.15 Electrical safety

The electrical equipment of the appliance shall conform to the relevant electrical requirements of
BS EN 50165, unless specific reference is made to another electrical standard.

5.1.16 Spillage monitoring system

The appliance system shall be so constructed that in abnormal draught conditions there shall be no release
of combustion products in a dangerous quantity into the room concerned.

Any safety device used for this purpose shall be as follows:
— not have any adjustment other than that made and sealed by the manufacturer;

— be so designed that it cannot be removed or dismantled without the use of a tool;

— have electrical insulation, where required, that will withstand the thermal and chemical stresses
resulting from spillage of the combustion products;

— be so designed such that interruption of any link between the sensor and the device shall cause safety
shut-down, if necessary, after a waiting time.

5.1.17 Safety in the event of interruption and restoration of the auxiliary energy

Interruption and subsequent restoration of the electricity supply at any time during the start-up or
operation of the appliance shall result in non-volatile lockout.

5.2 Adjusters, controls and safety devices

5.2.1 General
The functioning of any safety device shall not be overruled by that of any control device.

Any adjuster or control which is not intended to be altered by the user or installer shall be sealed such that
any unauthorized adjustment is obvious (see 3.4.1).

NOTE Paint may be used for sealing provided that it withstands the temperature to which it is subjected during normal operation
of the appliance.

Appliances shall be so designed and constructed that the failure of a safety, controlling or regulating device
may not lead to an unsafe situation.

5.2.2 Gas rate adjusters

It shall be possible to seal gas rate adjusters (e.g. with paint) after adjustment; this seal shall resist the
heat to which it is subjected during normal operation of the appliance. The adjusting screws shall be so
located that they cannot fall into the gasways.

Gas rate adjusters shall be so designed that they are protected against adjustment by the user once the
appliance has been installed and put into service.

The soundness of the gas circuit shall not be put at risk by the presence of gas rate adjusters.

Documents

Document Sharing Hub
12 © BSI 18 December 2002

Full document details: BS 7977-1:2002


http://www.avadocuments.com/doc/bs-7977-1-2002
http://www.avadocuments.com/doc/bs-7977-1-2002

BS 7977-1:2002

5.2.3 Flame picture adjuster

If a flame picture adjuster is provided, the appliance shall conform to the requirements of 6.5.1.1 with the
adjuster set to the position of minimum aeration, and shall conform to 6.4.6.3 and 6.5.1.1 with any adjuster
set to the position of maximum aeration. In addition, the appliance shall conform to the requirements

of 6.4.2.2 with any flame picture adjuster set in the most onerous position for the purposes of this
requirement.

5.2.4 Manual controls

The appliance shall be provided with such gas taps, push-buttons or electric switches as are essential for
normal operation of the appliance by the user.

5.2.5 Shut-off valves
Any electrically operated automatic gas shut-off valve shall conform to BS EN 161.

5.2.6 Relay valves
Any relay valve shall be used within the parameters specified by the valve manufacturer.

Weep pipe terminations shall be protected, by design and position, against blockage, for example, by
products of combustion, overheating, condensation, corrosion or matter falling from above. They shall be
rigidly located in a position which ensures that weeping gas is automatically ignited.

5.2.7 Flame supervision devices

An appliance shall have a flame supervision device. It shall control the gas supply to the main burner and
to any ignition burner if fitted.

A flame supervision device shall be securely located in relation to every component which it is designed to
operate.

Where heat sensitive devices are used which are within the scope of BS EN 125, they shall conform to the
requirements of that standard.

5.2.8 Ignition devices

Ignition of the ignition burner (or main burner if there is no ignition burner) shall be from a safe and easily
accessible position.

Ignition burners, ignition devices and their mountings shall be so designed that they can only be located
rigidly and correctly in relation to every component and burner with which they are designed to operate.

5.2.9 Gas rate adjusters

Category Iy and Isp appliances shall not have a gas rate adjuster. A gas rate adjuster pre-set and sealed
in the factory is considered to be non-existent. Category Ilo,gsp appliances may have a gas rate adjuster.

5.2.10 Governors
Governors shall conform to BS EN 88.

The design and accessibility of the governor shall be such that it can be easily adjusted or immobilized for
use with another gas, but provision shall be made to hinder any unauthorized access to the adjuster.

5.2.11 Multi-functional controls
Multi-functional controls shall conform to BS EN 126.

5.2.12 Thermostats
Mechanical thermostats shall conform to BS EN 257.

5.2.13 Burners

5.2.13.1 General
The section of the flame ports shall not be adjustable.

Removal and replacement of the burner shall be possible with commercial tools (i.e. tools which are
available on the open retail market).
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The burner position shall be well defined and the burner shall be fitted so that it is difficult to place it
incorrectly.

5.2.13.2 Ignition burners

Ignition burners and ignition devices shall be protected by design and position against diminution or
extinction resulting from, for example, draughts, products of combustion, overheating, condensation,
corrosion or matter falling from above.

If different ignition burners are used for the different gases, they shall be marked, easy to substitute for
one another and easy to fit. The same applies to injectors where only they have to be changed. Injectors
shall carry an indelible means of identification and shall only be removable with the aid of a tool.

5.2.14 Injectors

Injectors shall have a clear indelible means of identification. They shall be changeable with a commercial
tool.

5.2.15 Tap design
Any gas tap fitted to the appliance shall remain within the parameters specified by the tap manufacturer?.

Any gas cock or tap shall be designed, identified or positioned to avoid inadvertent operation but shall be
easy to operate when required. It shall be so designed that the OFF and ON positions are readily
distinguishable.

Any gas cock or tap shall be provided with positive stops at the OFF and full ON positions.

The gas shall not be shut-off in any position of the tap except between the OFF stop and the end of the
circumferential seal. For the purpose of this standard any operating mechanism between the control and
the tap handle shall be deemed to be part of the control.

A multi-position tap shall be clearly marked at the ignition position. Unless the control incorporates
another device to avoid a hazard arising, e.g. flame supervision device or ignition cut-out, a halt shall be
provided at the ignition position.

5.3 Design requirements for wall-mounted appliances and floor-mounted appliances not
requiring a hearth

To avoid any possible hazard due to lighting back or blockage of air inlets, the appliance shall be so
designed that when it is installed at the lowest height permitted by the manufacturer’s instruction, no
injector or part of any air inlet essential for the safe operation of the appliance is less than 75 mm above
the level of the floor or any other combustible surface over which the appliances may be mounted.

6 Performance and test methods

6.1 General

6.1.1 Characteristics of test gases: reference and limit gases

Appliances are intended for use with gases of various qualities. Methods of testing the performance of an
appliance for each family of gases and for the pressures for which it is designed are specified, where
necessary using the adjusting devices.

The characteristics of the reference and limit gases shall be as specified in Table 2 and Table 3.

4 Work on taps is in progress in CEN/TC 58.
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6.1.2 Conditions for preparation of the test gases

The composition of the gases used for the tests are to be as near as possible to those specified in Table 4.
For the constitution of the gases the following rules shall be observed:

— the Wobbe index of the gas used shall be within £2 % of the value in the table (this tolerance includes
the errors of the measuring equipment);

— the gases used to constitute the mixtures shall have the following minimum degrees of purity:

nitrogen Nocorrviviinnn, 99 %;

hydrogen  Hjy................ 99 %;

methane CHy.oovevnnen 95 % (with a total content of Hy, CO and O4 below 1 %); and
propene CsHg ... 95 % (with a total content of Ny and CO4 below 2 %)
propane CsHg............ 99 %.

These requirements are not obligatory for each of the constituent gases provided that the final mixture has
a composition identical to that of a mixture that would have resulted from using these constituents.

To make up a mixture, a gas may be used which already contains, in convenient proportions, several
constituents of the final mixture.

For gases of the second family:
— for the test performed with reference gas G 20, a gas belonging to group H, may be used even if its
composition does not satisfy the requirements of Table 2, provided that after the addition of either

propane or nitrogen, as appropriate, the final mixture has a Wobbe index within +2 % of the value
specified in the table for the reference gas;

— for preparation of the limit gases another gas may be used as the base gas instead of methane;
— for limit gases G 21, G 222 and G 23 a natural gas of group H may be used.

In all cases the final mixture obtained by adding propane or nitrogen shall have a Wobbe index within +2 %
of the value specified in Table 2 for the corresponding limit gas and, the hydrogen content of the final
mixture shall be as specified in Table 2.

Table 2 — Characteristics of the test gases (Gas dry at 15 °C and 1 013.25 mbar)

Gas Group Test gases Designation Composition W, H, W, H, d
volume

MdJ/m? MJ/m? MdJ/m3 MdJ/m3

Gases of the second family

Group H |Reference gas G 20 CH, =100 45.67 |34.02 [50.72 |37.78 |0.555
Incomplete G 21 CH, = 87 49.60 [41.01 |54.76 |45.28 [0.684
combustion
Sooting limit gas CsHgy = 13
Light back limit |G 22 CH, = 77 42.87 |28.53 |47.87 |31.86 [0.443
gas H2 = 23
Flame lift limit |G 23 CH, = 92,5 [41.11 |31.46 |45.66 |[34.95 |0.586
gas N, = 75

Group 3P |Reference gas, G 31 CsHgy =100 70.69 |88.00 |76.84 |95.65 1.550
Incomplete
combustion
Sooting and flame
lift limit gas
Light back and G 32 CsHg =100 68.14 |82.78 |72.86 |88.52 [1.476

Sooting limit gas
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Table 3 — Calorific values of the test gases of the third family (in megajoules per kilogram)

Test gas designation H, H,
MdJ/kg MJ/kg

G 31 46.34 50.37

G 32 45.77 48.94

6.1.3 Practical application of test gases

6.1.3.1 Choice of test gases
Gases for the following tests, shall conform to 6.1.1 and shall be made up in accordance with 6.1.2.
a) Heat input rates (6.3).
b) Ignition, cross-lighting and flame stability (6.4.6).
¢) Flame supervision devices (6.4.7).
d) Gas governors (6.4.10).
e) Combustion (6.5).

For the tests specified in other clauses, to facilitate testing, the reference gas may be replaced by a gas
actually distributed, provided that its Wobbe number is within +5 % of that of the reference gas.

When an appliance can use gases of several families, tests shall be performed on the limit gases appropriate
for that family (see Table 2).

6.1.3.2 Conditions of supply and adjustment of the burners

6.1.3.2.1 Initial adjustment of appliance

Before testing, the appliance shall be fitted with the appropriate equipment [injector(s), fixed primary
aerator restrictor(s), etc.] corresponding to the gas family to which the specified test gas belongs

(see Table 2). Any gas rate adjusters are set in accordance with the manufacturer’s instructions using the
appropriate reference gas(es) specified in 6.1.5.1 and the corresponding normal pressure(s) specified

in 6.1.4.

This initial adjustment of the appliance shall be subject to the limitations specified in 4.2.

6.1.3.2.2 Supply pressures

Except where an adjustment of the supply pressure is necessary (as specified in 6.1.3.2.3 and 6.1.3.2.4) the
normal, minimum and maximum supply pressures to be used for testing purposes shall be in accordance
with 6.1.4.

Unless otherwise specified, the initial adjustment of the appliance shall not be altered.

6.1.3.2.3 Adjustment of heat inputs

For tests requiring adjustment of the burner to the nominal or another specified heat input, ensure that
the pressure upstream of the injectors is such that the heat input obtained is within +2 % of that specified
(by altering the preset adjusters or the appliance governor, if adjustable, or the appliance supply pressure).

The specified heat input shall be determined in accordance with 6.3 and with the appliance supplied with
the appropriate reference gas(es).

6.1.3.2.4 Corrected pressures

To obtain a nominal heat input within +2 %, it may be necessary to use a supply pressure, p, which differs
from the normal pressure p,. In this instance, those tests normally carried out at the minimum or
maximum pressures pni, and pn.. shall be carried out at the corrected pressures p’ and p” where:
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6.1.4 Test pressures

The test pressure, i.e. the pressures required at the gas inlet connection of the appliance, are specified

in Table 4.
Table 4 — Test pressures (mbar)
Appliance category having as Test gas Pn Pmin Prmax
index

2nd family: G 20, G 21, G 222, G 23 20 17 25

2H
3rd family: G 31, G 32 37 25 45

3P

6.1.5 Tests requiring the use of reference and limit gases

6.1.5.1 Tests requiring the use of reference gases
Each of the following tests shall be performed with each reference gas:

— heat input (see 6.3);

— flue systems (see 6.4.2);

— ignition, cross-lighting and flame stability (see 6.4.6);
— flame supervision device (see 6.4.7);

— gas governors (see 6.4.10);

— combustion (see 6.5).

The other tests shall be performed with one of the reference gases of the appliance category (see 6.1.1) at
one of the normal test pressures specified in 6.1.4 for the selected reference gas, referred to as
“the reference gas”.

The test pressure shall be one of those specified by the manufacturer and the appliance shall be fitted with
the appropriate injectors.

6.1.5.2 Tests requiring the use of limit gases

These tests shall be carried out with the appropriate injector and adjustments for the reference gas of the
family to which each limit gas belongs.

6.1.6 General test conditions

6.1.6.1 General

These test conditions shall apply unless the test method states otherwise.
6.1.6.2 Test room

The appliance shall be installed in a well-ventilated, draught-free room which has an ambient temperature
of (20 £ 5) °C, a wider temperature range can be used provided that the test results are not affected.

6.1.6.3 Test installation

The appliance should be installed in accordance with the manufacturer’s instructions, with particular
reference to minimum declared clearances round the appliance.

If requested by a test authority, any special components e.g. non-standard flue, necessary to test to the
manufacturer’s instructions should be supplied, by the manufacturer, to the test authority.

For the convenience of carrying out tests, the appliance may be installed at a height above the floor other
than that specified in the manufacturer’s instruction, provided that this does not affect the performance of
the appliance.
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Unless otherwise specified the following shall apply:

— tests shall be performed in the standard test box (see Figure 2). The box shall be fitted with an
un-insulated 125 mm nominal diameter round flue pipe to a height of 3 m from the base of the test box
in order to remove the products of combustion;

— due note shall be taken of the manufacturer’s instructions regarding the positioning of the
refractories. If it is obvious that any particular arrangement is not in accordance with the manufacturer’s
instructions then that arrangement shall not be used for testing purposes;

— the appliance shall be at room temperature at the start of each test;
— during testing, the initial adjustment of the appliance shall not be altered.

The gas connections and system up to and including the burner shall be examined for soundness both
before testing and upon completion of testing.

The test pressures shall be measured and maintained to +0.2 mbar.

6.1.6.4 Influence of thermostats

Precautions are to be taken to prevent thermostats or other controls from operating and affecting the gas
rate, unless this is necessary for the test.

6.1.6.5 Electrical supply

Unless otherwise specified appliances which require a mains electrical supply shall be connected to an
electrical supply at the nominal voltage, except where otherwise stated in the clause concerned.

6.2 Soundness of the gas circuit

6.2.1 Requirement

When tested in accordance with 6.2.2, the leakage of air shall not exceed 100 cm®/h irrespective of the
number of components.

6.2.2 Test

The appliance gas inlet shall be connected to an air supply maintained at the appropriate constant
pressure.

For appliances using 2"? family gases, the tests shall be performed with an air pressure of 50 mbar; a test
shall then be performed with the inlet valve in the closed position at an air pressure of 150 mbar. For
appliances using 3" family gases, all the tests shall be performed with an air pressure of 150 mbar.

When tested in accordance with the following tests at ambient temperature, the appliance shall conform
to 6.2.1.

a) Each valve in the main gas supply shall be tested in turn for soundness in its closed position, all other
valves being open.

b) With the gas tap, the gas valve controlled by the automatic valve and the valve of the flame supervision
device open, and the final unmixed gas outlets to the ignition burner and main burner sealed.

For the determination of the leakage rate a method is used which gives a reading which is of such accuracy
that the error in its determination does not exceed 0.01 dm?®h.

These tests shall be carried out, as follows:
a) first when the appliance is delivered; and

b) after any assembly in the gas circuit that has a gas-tight joint, which can be removed in accordance
with the manufacturer’s instructions, has been removed and replaced 5 times.
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6.3 Heat input
6.3.1 Nominal heat input®

6.3.1.1 Requirement

When tested and calculated in accordance with 6.3.1.2 and 6.3.1.3 respectively, the heat input obtained at
normal test pressure shall be within +5 % of the nominal heat input.

An appliance with a governor shall conform to 6.4.10, the heat input obtained at normal test pressure shall
be within +5 % of the nominal heat input.

6.3.1.2 Test
The tests shall be performed at the pressures specified by the manufacturer in accordance with 6.1.4.

The appliance shall be fitted successively with each of the specified injectors and the rate shall be measured
for each reference gas by supplying the appliance at the appropriate normal test pressure in accordance
with 6.1.4. To check the gas rate of the injectors the reference gas for each family shall be used successively.

The measurements shall be taken with the appliance at thermal equilibrium, and with any thermostat put
out of action.

6.3.1.3 Calculation of heat input

The nominal gas rate is the volumetric rate Vy or mass rate My of the gas corresponding to the nominal
heat input obtained with reference gas under reference tests conditions (dry gas, 15 °C, 1 013.25 mbar).

The nominal heat input @y in kilowatts (kW) is specified by one of the following expressions:

Qn =0.278 X MN X Hi (1)
@, =0.278 X Vy X H|; (2)
where

My  is the nominal mass rate in kilograms per hour (kg/h) obtained under reference conditions
(dry gas, 15 °C, 1 013.25 mbar);

VN is the nominal volumetric rate in cubic metres per hour (m?/h) obtained under reference
conditions (dry gas, 15 °C, 1 013.25 mbar);

H, is the net calorific value of the reference gas expressed in megajoules per kilogram (Md/kg)

[see Equation (1)] or in megajoules per cubic metre (MJ/m?) (dry gas, 15 °C, 1 013.25 mbar)
[see Equation (2)].

These mass and volume rates correspond to a measurement and to a flow of reference gas under reference
conditions, i.e. assuming the gas to be dry, at 15 °C and under 1 013.25 mbar pressure. In practice the
values of mass and volumetric flow rates obtained during the tests do not correspond to these reference
conditions and therefore have to be corrected to bring them to the values that would have been obtained
had the reference conditions existed during the tests®).

5 The heat input based on gross calorific value is related to the net value for reference gases as follows:
— G 20 gross value = 1.111 X net value;

— G 31 gross value = 1.087 X net value.
6) Special precautions should be taken when the measurement of volumes of dry gases is made with a wet (water filled) meter.
For third family gases, if the rate is measured by volume, dry meter should be used.
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When the determination is made by mass, (3" family gas), the corrected mass rate shall be calculated from
the following equation:

u o= ula 013.25+p)x(273+tg)xgE
0 (P,*Dp) 288 d

When the determination is made from the volumetric rate the following correction equation shall be used:

v o=y [(1018.25+p) (Pa*P) 288  d
o 101325 101325 273+t d,

The corrected mass rate is calculated from the equation:
M,=1.226 X V, X d

where

1s the mass rate under reference conditions;

is the volumetric rate under reference conditions at the appliance inlet;

is the volumetric rate obtained under test conditions (measured at, or corrected to pressure p and
temperature £,);

M,

M  1is the mass rate obtained under test conditions;
Vo

\%

pa  1s the atmospheric pressure in mbar;
p is the gas supply pressure in mbar;
is the temperature of the gas at the appliance inlet in °C;
d is the density of dry test gas relative to that of dry air;
d, 1s the density of reference gas relative to that of dry air.
These are the equations that are used to calculate from the mass (M) or volumetric (V) rates, measured
under test conditions, the corresponding M, or V, rates that would have been obtained under reference

conditions, and it is these values, M, and V,, that are compared with the values My and Vy, calculated from
the nominal heat input, using the equations specified earlier in this clause.

These equations are applicable if the test gas used is dry.

If a wet (water filled) meter is used or if the gas used is saturated, the value d (density of dry gas in relation
to dry air) is replaced by the value of the density of the wet gas dj, specified by the following equation:

d(p,tp-W)+0.622x W
dy = P.*D

where

dy, is the density of the wet gas;
w is the saturation vapour pressure of the test gas expressed in mbar at the temperature ,.

6.3.2 Performance of gas adjusters for ungoverned appliances

6.3.2.1 Requirement
When tested and calculated in accordance with 6.3.2.2 and 6.3.1.3 respectively, the heat input shall:

— Test No. 1: be at least equal to the nominal heat input;
— Test No. 2: not exceed the nominal heat input.
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