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Foreword

This Part of BS 5978 has been prepared under the direction
of the Gas Standards Policy Committee and it replaces

BS 5978 : Part 2 : 1983, which is withdrawn. General
safety and performance requirements are given in BS 5978 :
Part 1.

This edition introduces technical changes to bring the
standard up to date, by including alterations made by
Amendment No. 1 to the 1983 edition and further
technical changes to clauses 1 to 3, 5, 8 and 10. it does not
reflect a full review of the standard, which will be
undertaken in due course.

Account has been taken by the committee of experience
and current practice, both national and international, in
the preparation of this Part of BS 5978.

The constructional requirements for the boilers are
specified in BS 779, BS 855 and BS 2790 and it wil! be
appreciated that, within the heat input range concerned
(60 kW to 2 MW), the constructional and many other
features of such boilers are essentially the same irrespective
of the type of burner. '

BS 5978 is published in three Parts as follows:
Part 1. Specification for general requirements

Part 2. Specification for additional requirements for
boilers with atmospheric burners

Part 3. Specification for additiqnal requirements for
boilers with forced or induced draught burners

Compliance with a British Standard does not of itself
confer immunity from legal obligations.

Documents

Document Sharing Hub

Full document details: BS 5978-2:1989


http://www.avadocuments.com/doc/bs-5978-2-1989
http://www.avadocuments.com/doc/bs-5978-2-1989

Full document details: BS 5978-2:1989

BS 5978 : Part 2 : 1989

Contents

Page
Foreword Inside front cover
Committees responsible Back cover

Specification
1. Scope
2. Definitions
. General requirements for boilers
. Design and construction
. Combustion
. Ignition
. Flame stability
. Flue system
. Dampers
10. Controls
11. Flame supervision and ignition sequence
12. Facilities for testing during commissioning and
maintenance
13. ldentification and marking

CoONOOOH~W
NOOoORBWNNNNODN

«© 0

Appendix
A. Examples of safety shut-off valve systems 9

Tables

. Heat inputs

. Inlet pressure ranges

. Test gases for ignition tests

. Test gases for reduced pressure tests

. Test gases for ignition performance test

. Test gases for still air test

. Test gases for abnormal draught test

. Valves required for boilers with atmospheric
burners 6

NS WN =
A BDBWOWON

Figures

1. Boiler input 150 kW and below 10
2. Boiler input above 150 kW up to 600 kW "
3. Boiler input above 600 kW up to 2 MW 12

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/bs-5978-2-1989
http://www.avadocuments.com/doc/bs-5978-2-1989

BS 5978 : Part 2 : 1989

Specification

1 Scope

This Part of BS 5978 specifies the additional requirements
that, together with those in BS 5978 : Part 1, apply to the
following gas-fired hot water boilers that are within the
scope of BS 5978 : Part 1.

(a) boilers with atmospheric burners but not
incorporating a fan;

(b) boilers of heat input 150 kW and below with a
non-automatic atmospheric burner system together with
a fan located downstream of the combustion chamber
but upstream of any draught diverter.
NOTE 1. The additional requirements for other boilers with a fan
are given in BS 5978 : Part 3.

NOTE 2. The titles of the publications referred to in this Part of
BS 5978 are listed on the inside back cover.

2 Definitions

For the purposes of this Part of BS 5978 the following
definitions, together with those given in BS 1179 and
BS 1179 : Part 6 and in Part 1 of this standard, apply.

2.1 automatic burner system. A burner system in which,
when starting from the completely shut-down condition,
the start-gas flame is established and the main gas valve(s)
is/are actuated by the control without manual intervention.
NOTE. Automatic burners may have pilots which are either
interrupted or intermittent.

2.2 burner. A combustion system under the control of a
single system of safety shut-off valves. An appliance may
have more than one burner and a burner may comprise a
number of separate nozzles or bars.”

2.3 multifunctional control. An assembly comprising two
or more gas control devices, in addition to any gas taps and
gas rate adjusters, within a single housing.™

2.4 atmospheric burner. A burner in which the combustion
air is entrained at atmospheric pressure.

NOTE. The term includes both burners comprising a group of

injectors incorporating primary aeration orifices and non-aerated
burners.

2.5 non-automatic burner system. A burner system which
is not automatic within the meaning of 2.1, i.e. a burner
with a permanent pilot ignited under manual supervision.

2.6 start-gas flame. A flame established at the start-gas
rate either at the main burner or at a separate pilot burner,

2.7 safety shut-down. The action of shutting off all fuel
and ignition energy by means of a safety control such that
restart cannot be accomplished without either manual reset
or an automatic recycle.

3 General requirements for boilers

Boilers shall comply with BS 5978 : Part 1, including the
test requirements, together with this Part of BS 5978.

*This definition differs from that given in BS 1179 : Part 6.
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4 Design and construction

4.1 General. The requirements of clause 6 in BS 5978 :
Part 1 : 1989 apply.

4.2 Aeration adjustment. Any means of adjusting the
primary aeration shall be pre-set and locked by the
manufacturer.

5 Combustion

5.1 Combustion under still air conditions. The combustion
requirement (see 13.1 of BS 6978 : Part 1 : 1989) shall be
satisfied when the boiler is tested, under still air conditions,
at the heat inputs given in table 1.

Table 1. Heat inputs
Family Test gas Heat input
Boiler rating Boiler rating
of 300 kW above 300 kW
and below up to 2 MW
2nd NGA Maximum rated input
NGA 1.15 % 1.10 x
maximum maximum
rated input rated input
NGB Setting pressure corresponding
to maximum rated input when
using NGA
3rd LPGA 1.12 x maximum rated input
LPGC 1.10 X maximum rated input

5.2 Combustion under adverse flue conditions

5.2.1 Boiler incorporating, or provided with, a draught
diverter

5.2.1.1 With the boiler operating at the maximum rated
heat input and utilizing the appropriate reference test gas,
the secondary flue shall be subjected to updraughts and
downdraughts not exceeding 3 m/s.

Under these conditions the ratio of carbon monoxide to
carbon dioxide in the products of combustion shall not
exceed 0.02, there shall be no appreciable distortion or
disturbance of the main burner flames and pilot flames
shall remain stable. This requirement shall be deemed to
be complied with if the boiler proceeds to safety shut-
down before the CO/CO, ratio reaches 0.02.

The flame supervision device shall continue to function
normally and there shall be no spillage of products of
combustion other than from the draught diverter.
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To reduce the effect of turbulence when testing under
updraught conditions, the carbon monoxide testing probe
shall be inserted at a point above the flue break not less
than the equivalent length of 10 times the nominal
diameter of the outlet flue connection. For downdraught
tests the measuring device shall be inserted in the primary
flue near to the flue break. ‘

5.2.1.2 With the boiler operating at the maximum rated
heat input and utilizing the appropriate reference test gas,
and with the test flue outlet capped, the ratio of carbon
monoxide to carbon dioxide in the combustion products
shall not exceed 0.02.

5.2.2 Boilers not incorporating, or not provided with, a
draught diverter. With the boiler operating at its rated heat
input utilizing the appropriate reference test gas, and with
the minimum length of flue specified by the manufacturer,
the top of the flue shall be progressively blocked until the
pressure at the base of the flue increases by 0.5 mbar*.
Under these conditions the ratio of carbon monoxide to
carbon dioxide in the combustion products shal! not exceed
0.02. This requirement shall be deemed to be complied
with if the boiler proceeds to safety shut-down before the
CO/CO, ratio reaches 0.02. This requirement shall also be
deemed to be complied with if the fan total pressure is
greater than 2.5 mbar.

6 Ignition

6.1 Pilot and ignition devices

6.1.1 General. All pilots shall be protected by design or
position against flame diminution or extinction, e.g. by
products of combustion, overheating, condensation or
particulate matter.

6.1.2 Pilot supply. The gas supply to a pilot burner shall
be taken from such a position as to avoid starvation which
is Iikely to irnpair ignition when gas is admitted to the
main burner, and shall be fitted with a manual isolation
valve.

NOTE. This requirement may be deemed to be met if a
multifunctional control is fitted.

The gas supply to a permanent pilot burner shall be fitted
with a filter.

6.1.3 Pilot and detector location. Pilots, ignition devices,
flame detectors and their mountings shall be so designed
that they can only be located rigidly and correctly in
relation to every component and burner in conjunction
with which they are designed to operate.

For burners such as ladder pilots, extended surface burners,
e.g. multi-bar burners over 1 m in length, and for main
burners directly ignited at a reduced rate, the flame
detector(s) shall be located at a point(s) distant from the
point of ignition such that the flame run is proven.
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6.2 Ignition performance: burner systems with permanent
pitots

6.2.1 Pilot ignition. The pilot shall ignite smoothly and
the flame shall not light-back, lift, roar, cause discoloration
on any external surface of the appliance, deposit soot, or
smell when tested over the range of appliance inlet
pressures and gases given in table 2.

Table 2. Inlet pressure ranges

Family Test gases Pressure range
mbar*

2nd NGA, NGB, NGC, NGD 125t027.5

3rd LPGA, LPGB 20.0 to 35.0

LPGC, LPGE 25.0t045.0

*1 mbar = 100 N/m? = 100 Pa.

Any adjustable pilot shall have been previously adjusted in
accordance with the manufacturer’s instructions and shall
not be re-adjusted during the test.

During commissioning, servicing and normal operation it
shall be possible to determine rapidly that the pilot is
alight.

6.2.2 Main burner ignition. lgnition of the main burner
shall be smooth and the flame shalt carry over to all ports.
lIgnition shall be checked with the boiler operating at the
minimum and maximum values of its stated range of heat
input with respect to the appropriate reference test gas.
The test gases given in table 3 shall be used.

Table 3. Test gases for ignition tests

Family Test gases
2nd NGA, NGB, NGC, NGD
3rd LPGA, LPGB

LPGC, LPGE

6.2.3 Pilot flame reduction. The arrangement of the flame
safeguard system shall be such that when the pilot gas is
reduced to 75 % of the heat input required to hold open
the valve of the flame safeguard system, ignition of the
main gas is achieved without flame roll-out or light-back,
with the boiler operating at the minimum and maximum
values of its stated range of heat input using the relevant
reference test gases. At the start of each test for this
requirement the appliance shall be in the cold condition.
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