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

Foreword

This revised British Standard has been prepared under the
direction of the Building Services Standards Committee and

supersedes BS 3376 : 1961 which is withdrawn.

This standard deals with inset and freestanding appliances
intended to provide convection heating as well as radiation.

In addition to bringing the provisions up to date and

presenting them in metric form, the scope of the standard

has been extended to include convector open fires with
high output boilers.

The revised standard also distinguishes between the different

Full document details: BS 3376:1982
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performance requirements applicable to convector open

fires of various nominal widths of appliance fire opening.

Open fires without convection for use with solid fuels both e
with and without boilers are specified in BS 4834. As is the '

case with all solid fuel appliances, correct installation is
important and reference should be made to CP 403.

There is disagreement on the requirement and method of
testing for an ashpan collection efficiency and experimental
work is being carried out. As and when agreement is reached

this standard will be amended.
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British Standard Specification for

Solid mineral fuel open fires with convection,

with or without boilers

1. Scope

This British Standard specifies construction and performance
requirements and describes methods of test for all types of
open fire with convection, with or without boiler and for

use with solid mineral fuels. Both overnight burning and
intermittent burning types of appliance are included.

2. References

The titles of the standards publications referred to in this
standard are listed on the inside back cover.

3. Definitions

For the purposes of this British Standard the definitions
given in BS 1846 : Part 1, together with the following apply.

effective grate area. The area enclosed by the back and
sides of the firebox in the plane of the bottomgrate when
the appliance is installed according to the manufacturer’s
instructions. - : :

4. Widths

inset fires shall be of 350 mm, 400 mm or 450 mm nominal
widths; freestanding fires may be of any width and shall
comply with the requirements of the nearest nominal width
as given in table 3.

I3

b. Construction

The materials from which the component: parts of the
appliance are made-shall be suitable for the purpose and
be durable in normal use.

All removable parts shall be capable of easy removal and
replacement when required.

6. Fuel capacity

The fuel capacity shall be determined with test fuel B
{see A.1) in accordance with the method of A.2 and
expressed in cubic metres to the nearest 0.0001 m?.

The fuel capacity shall be not less than 0.0127 m? for an
appliance with a boiler and not less than 0.0100 m? for an
appliance without a boiler.

7. Bottomgrate

The total free air space between the bars of the bottomgrate
shall be not less than 35 % of the effective area of the
bottomgrate.

The air space between the bars of the bottomgrate shall

be 13 + 2 mm. The bottomgrate shall be easily removable
and shall be either designed or suitably marked to avoid
incorrect fitting. The construction shall be such that the

total sideways movement does not exceed 3 mm.

The support of the bottomgrate shal} be such that the
minimum of obstruction is offered to the removal of ash
from the ashpit.

When the appliance is installed in accordance with the
manufacturer’s instructions it shall comply with the
following requirements.

(a) It shall not be possible to pass a 19 mr diameter
sphere from above the bottomgrate into the ashpit at
any point other than at a corner. It shall not be possible
to pass a 31 mm diameter sphere from above the
bottomgrate into the ashpit at a corner.

(b) Except in the case of fires with under-floor air supply,
there shall be a clearance of not less than 6 mm between
the sides and back of the bottomgrate and the adjacent
sides and fireback or boiler. In the case of fires with
under-floor air supply, there shall be a clearance of not
less than 3 mm at all points between the bottomgrate

and adjacent components.

8. Front firebars and drop front (fallplate)

NOTE. An appliance with front firebars, other than a deepening bar,
should preferably be provided with a drop front.

If a drop front is provided, it shall be so constructed that.
when in the closed position it cannot be accidentally pushed

_ open, for example by movement of the fuel. An appliance

fitted with such a drop front shall be deemed not to comply
with the requirements of this standard unless it is also
fitted with front firebars. Any drop front shall not interfere
with the entry of undergrate combustion air when the drop
front is down. The upper edge of the drop front shall not
project above the upper edge of the topmost firebar.
Where the appliance incorporates a back boiler with internal
or rear flueway, the manufacturer’s instructions (see
clause 24) shall indicate the appropriate position for the
drop front (up or down) with the boiler flue damper in the
closed and open positions.
Front firebars shall be:
(a)either:
(1) horizontal when considered from side to side of
the fire; or
{2) vertical;
{b) easily replaceable;
(e) such that they can neither be incorrectly fitted nor
be accidentally dislodged.

. In the case of horizontal front firebars, the spaces between

them and between the bottom bar and the firefront, shall be
such that a 19 mm diameter rod cannot be inserted

horizontally between them. In thMﬁmn&s
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firebars, the distances between the bars shall not exceed 14. Ashpit ‘
15 mm.

Horizontal front firebars shall be positioned such that when
considered from the front to the back of the fire, there is a
slope downwards towards the fuel bed.

The height from the bottom of the inside of the ashpan to
the underside of the bottomgrate shall at no point be less
than 75 mm.

The design of the ashpit cover shall be such that:

9. Deepening bar (a) its closure is not prevented by spilled undergrate

. . . . material;
If a deepening bar is provided, it shall be so constructed as (b) it is difficult o dislod o Wy f he closed
to minimize fuel and ash spillage. 1t shall be positively o ilt'ls .' icult to dislodge accidentally from the close
located when in position for use and shall be capable of P s' lon ] ]
easy removal at all times. (c) it can be handled easily when hot with the tool(s)
NOTE. it is recommended that the deepening bar should be provided;
horizontal when considered from side to side of the fire and should {d) it maintains an effective seal of the ashpit opening.
slope downwards towards the fuel bed when considered from the
front to the back of the fire. The lower edge of the bar should be 15. Ignition burner

not more than 25 mm above the top of the firefront at any point.
15.1 General. With the exception of underfloor air supply

10. Déepening plate fires, appliances shall be designed for either:

(a) the incorporation of an integral gas ignition burner

If a deepening plate is provided, it shall not be capable of ;
with facilities for right and left connection and complying

incorrect location and shall remain firmly in place when

in use. with the requirements of 15.2, Where an ignition burner .
is not supplied, the firefront shall be suitably plugged by G
11. Closure plate the manufacturer; or
If a closure plate is provided, it shall not be capable of (b')t:stleBV\:,’,ith an applied underbar igniter complying
wi 3.

incorrect location. It shall remain firmly in place when in ) ) .
use and shall not obstruct the free passage of the products ~ Any burner supplied shall be suitable for use with natural

of combustion. gas.
. : 15.2 Integral gas ignition burner. The burner shall be made
12. Air control : from 8 mm nominal bore tube complying with BS 1387 and

shall be drilled to the number and sizes of gas ports shown
in table 1. An 8 mm nominal bore socket complying with
BS 1387, having parallel threads and of overall length
25 mm and overall diameter 19 mm, shall be supplied.

An aeration device (see figure 2) shall be supplied which
shall consist of a tube 67 mm long carrying R% taper
external threads complying with the requirements of BS 21
at each end. Transversely within the tube at a 12 mm centre-

The appliance shall be so constructed that when it is
correctly installed the primary combustion air shall enter
the ashpit through the designed air inlet(s) only.
For an overnight burning appliance, if the hearth forms the
base of the ashpit, the firefront shall incorporate a sealing
strip. '
The design of the fire shal! be such that complete closure
:sfhﬂ:, ?lljrelcontrol Is not .llke|y to be prevented by spilled que from one end shall be a 1.5 mm thick wall with an

’ - injector orifice of 2.25 mm diameter at its centre. At a
The air control shall be capable of maintaining any position  f,ther 7 mm there shall be one 2.65 mm air port for
in which it is set. It shall be capable of adjustment to at burners having nine or fewer gas ports, or two 2.65 mm air o
least three intermediate positions between fully closed and ports diametrically opposite each other for burners having ‘

fuIl.y'open. Two of thes.e shall obe betwee.n tche fully CI?S? more than nine gas ports. The device shall be marked with
position and that in which 30 % of the air inlet area of the an arrow to indicate the direction of the gas flow.

fully open position is obtained.

NOTE. Itis strongly recommended that means of fine control, Table 1. Number and sizes of gas ports for
especially in the nearly ciosed position, be provided. ignition burners
13. Ashpan
An ashpan shall be provided, constructed of steel not Number of gas ports Zg; oter :i"z’:cmr Air ports
thinner than 1.1 mm. Its capacity shall be not less than 20 %
of the fuel capacity of the appliance (see clause 6).
The capacity of the ashpan shall be assessed either mm mm mm
geometrically or with dry sand of known bulk density, 1
levelled and with any open end having the sand at an angle 10] 2.65 2.25 2 of 2.65
of 45° to the horizontal.
The ashpan shall be so designed and constructed that it: 9
(a) locates in the ashpit in such a way that it allows the 8’ 2.65 2.25 1 of 2.65
free passage of primary air and does not obstruct
any primary air control; Flash ignition port 1.30
(b} can be easily and safely withdrawn without undue
spillage of ash; ‘
{c) does not distort to an extent that makes it The threads of the gas supply connection shall comply with
unsuitable for use. BS 21 for R% or Rc% type threads. Ocuments

RN
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Unless the fire is supplied exclusively with its own surround,
the distance between the rear edge of the side of the
firefront and the centrelinie of the burner connectioh at the
point where the burner or pipe leaves the fire front, shall be
not less than 64 mm, so that a satisfactory fixing is possible
within a surround incorporating a 50 mm return at the
fireplace opening (see figure 3).

The burner shall be so located that misalignment during
fixing is not possible. Flash ignition is recommended, and,
if provided, shall be so designed as to avoid undue spillage
of gas at the front of the fire. The burner shall be positioned
so that the flames shall pass between the bars along a line
about midway between the front and back of the
bottomgrate.

15.3 Underbar igniter. The burner bar and handie tube
shall be made of low carbon or alloy steel or other equally
durable metal.

The threads of the gas supply connection shall comply, with
the requirements of BS 21 for Rg!/, type threads.

. The dimensions, tolerances and mass of low carbon or alloy
steel tubes shall be not less than those specified for medium
tubes in BS 1387.

The burner shall be supplied with an aeration device
complying with 15.2 and figure 2.

The handle shall afford an adequate grip and shall be made
of a non-combustible material. If a metal handle is
employed, it shall be designed so as to permit sufficient
circulation of cool air to prevent the attainment in normal
use of temperatures exceeding 55 °C, The handle shall be
secure so as not to twist or slip in use.

If the gas connection is in line with the handle tube,

the diameter of the flange carrying the connection thread
shall be not less than 19 mm and the flange shall not
project beyond the face of the handle by more than 5 mm.
The distance between the centre of the gas connection and
the hearth shall be not less than 25 mm.

With the flame-ports sealed and the burner connected to an
air supply at a pressure of 40 mbar®, no leakage shall be
observed within 10 s, as shown by a bubble leak indicator
or by immersing the burner in water, )

The burner shall be capable of being firmly located during
use so that the flames shall pass between the bars along a
line about midway between the front and back of the
bottomgrate.

16. Boiler -
If a boiler is provided, it shall comply with BS 3377.

17. Boiler flue

If a boiler flue is provided, it shatl be accessible for and be
capable of easy. cleaning. Any flue access plates that it is
necessary to remove shall be easy to remove and replace,
and shall not be capable of incorrect location.

If a boiler flue damper is provided, it shall be designed to
ensure correct assembly and shall be capable of maintaining
any position in which it is intended to be set. The design
and shape of the flue aperture when fully opened shall be
such that it minimizes the accumulation of soot or fly ash.
Unless the bottom of the boiler flue mouth is sloped at 37°
or more to the horizontal, the lower edge of any boiler flue
mouth shall be at least 25 mm above the adjacent top
surface of the bottomgrate.

*1 mbar = 100 N/m? = 0.1 kPa.

BS 3376 : 1982

18. Sealing of firebox

Adequate provision shall be made to separate permanently
the firebox and the products of combustion from the
convected air system. On appliances with boilers, provision
shall be made and instructions (see clause 24) given for
permanent sealing between the connections from the boiler
and any adjacent part of the convection chamber.

19. Connection to chimney flue

The appliance shall be designed so that, when correctly
installed, the escape of warm air from the convection
chamber direct to the chimney flue is prevented. Seals shall
be designed to allow for thermal expansion of the appliance.

The appliance shall also be designed to permit chimney
sweeping through the appliance flue outlet and the design
shall be such that it minimizes an accumulation of soot or
fly ash just above the appliance flue outlet.

20. Throat restrictor

All.appliances shall be fitted with an adjustable throat
restrictor. :

The throat restrictor shall be provided with an easily
accessible manual control for altering the available throat
area. This control shall have two designated operating
positions which shall be referred to as the ‘open’ position
and the ‘normal’ position. It shall be possible to alter the
control easily from either position to the other when the
fire is at high output. The control shall be so designed that
it remains firmly in either position until deliberately altered.
NOTE. The control should be easily visible.

For use in the open position during ignition or immediately
after refuelling the fire, the unrestricted throat area shall be
at least 0.015 m? for a fire opening of 0.085 m? or less,
and at least 0.02 m? for a larger fire opening.

For use in the normal position, the restrictor shall be
provided with a fine adjustment to enable the restricted
aperture to be adjusted, either continuously or in a number
of discrete steps, until the fire is on the point of smoking
back into the room.

NOTE. Table 2 gives as guidance the range of adjustment
applicable to the majority of appliance designs.

Table 2. Range of adjustment of throat restrictor

Area of Effective throat area
fire opening -
' Fully restricted At maximum fine
adjustment

m?> m?2 m?

0.085 or less 0.002 to 0.0035 At least 0.0065 above
fully restricted

More than 0.0035 t0 0.0065 | At least 0.0065 above

0.085 fully restricted

A suitable form of pre-setting device or stop shall be
provided to ensure that the control can be easily and

accurately returned to the establis%&'ﬂmém
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. smoking back into the room. The design of the restrictor
shall be such as to minimize the possibility of the set
aperture being reduced by flue deposits.

To ensure satisfactory chimney sweeping, the unobstructed
throat opening, with the throat restrictor either fully open
or removed, shall measure not less than 100 mm in any
direction.

21. Tools

An operating tool shall be provided where it would
otherwise be necessary during normal operation of the
appliance to touch any surface having a temperature

above 55 °C.

Any ash pan handle provided shall securely hold the ash pan
in a stable position for carrying.

22. Finish

The external finish shall be durable and capable of being
easily cleaned. Suitable means, e.g. liners or firebars, shall be
provided for protecting the firefront from damage by heat.

23. Fixing to hearth
Means shall be provided for rigid fixing of the appliance.

24. Installation and operation

The manufacturer shall supply written installation and
operating instructions. The installation instructions shall
include details for making the connection between the
appliance and the flue so as to ensure complete isolation of
the convector space from the flue. In the case of boiler
models, if any special sealing is required around the flow
and return pipes, reference to this shall be included.

The operating instructions shall give advice on the method
of operating the appliance including the procedure for
adjusting the throat restrictor; for boiler models any
inter-relation between throat restrictor and flue damper
positions shall be clearly stated. The operating instructions
shall also state the procedure for chimney sweeping and for
re-making the connection between the appliance and

the flue, if necessary. Advice shall also be supplied on a
method of checking the appliance for loss of convection.
The installation instructions shall include a reference to

CP 403.

25. Electrical controls

Any mains operated electrical device shall comply with the
requirements of the relevant Parts of BS 3456.

26. Marking

An appliance shall carry the following markings:
(a) the manufacturer’s name (abbreviated if necessary);
(b) the name by which the appliance is identified;
(c) the identification mark of each part.
{n addition the following markings shall be carried on a
label attached to the fire, and/or its container, and/or on
the instruction card supplied:
(d) the number of this British Standard, i.e. BS 3376%;
{e) the nominal size, and the word ‘Intermittent’
or ‘Overnight’ as appropriate.

27. Performance of the appliance

27.1 The appliance shall meet the requirements of the
relevant column of table 3 in two out of three consecutive
valid tests carried out in accordance with the methods
described in appendix A.

NOTE. it may, however, be necessary to proceed from appendix A
to an alternative method described in appendix B. :

27.2 After testing, the appliance shall be examined for
permanent damage. There shall be no permanent damage
that will affect the performance of the appliance.

28. Performance test for throat restrictors

When the appliance is tested in accordance with the method
in appendix C and with the throat restrictor in the normal
position, it shall be possible to make a fine adjustment to

it which is just sufficient to prevent the escape of visible
smoke from the fireplace opening.

For appliances incorporating a back boiler with internal or
rear flueway, the test shall be performed with the boiler
flue damper closed, but if the manufacturer states that the
restrictor can be operated in the normal position irrespective
of whether the flue damper is closed or fully open,

separate tests shall be performed with the damper in each
position.

*Marking BS 3376 on or in relation to a product is a claim by the manufacturer that the product has been manufactured to the
requirements of the standard. The accuracy of such a claim is therefore solely the manufacturer’s responsibility . Enquiries as to the

availability of third party certification to support suc

h claims should be addressed to the Director, Quality Assurance Divis

Avenue, Hemel Hempstead’ Herts HP2 48Q in the case of certification marks administered by BS| or to the apprinriate au

certification marks.
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