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BPEC Solid Fuel

1 Appliances and fuels

Introduction to types of solid fuel appliance
Solid fuel appliances tend to fall into the following appliance categories:

e Dry appliances — those that burn solid fuel for the purpose of heating an individual room or for cooking
purposes only.

e Wet appliances — those that burn solid fuel for the purposes of heating water in a boiler for hot water or
central heating purposes.

Note:

Wet appliances may also incorporate a multiple function of heating a boiler and heating a room or space
in which the appliance is sited or may be used for cooking purposes e.g. a room-heater with a boiler or a
cooker with a baoiler.

Solid fuel appliances may be further classified as:
¢ Open fires — the solid fuel is burnt on a grating at the base of the chimney, heat being provided from the appliance
for space heating purposes in the room in which the fire is sited. The open fire may also incorporate:
A small boiler for the purposes of heating a hot water storage cylinder (direct system)
A high output back-boiler for the purposes of heating a hot water storage cylinder and for central heating
purposes (indirect system).
® Roomheaters (stoves) — fuel is burnt in an enclosed appliance with the heat being provided from the appliance
for space heating purposes in the room in which the roomheater is sited. The roomheater may also incorporate:
A small boiler for the purposes of heating a hot water storage cylinder (direct system)
A large output boiler for the purposes of heating a hot water storage cylinder and for central heating
purposes (indirect system).

e Cookers — solid fuel is burnt in an enclosed appliance with the heat being provided from the appliance for
cooking purposes, and for space heating purposes in the room in which the cooker is sited. The cooker may
also incorporate:

A small boiler for the purposes of heating a hot water storage cylinder (direct system)
A large output boiler for the purposes of heating a hot water storage cylinder and for central heating
purposes (indirect system).

¢ Independent boilers — solid fuel is burnt in an enclosed appliance with the heat being utilised in the appliance
to heat a boiler for the purposes of heating a hot water storage cylinder and for central heating purposes
(indirect system).
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BPEC 1 Appliances and fuels

The open fire
Dry appliances

a) Standard inset open fire

The following diagram shows a standard
inset open fire arrangement used for the
sole purpose of heating the room in which
the fire is sited.

Key features of the open fire are:

¢ Fireback — manufactured of heat
resisting firebrick material, this is built
into the base of the chimney and forms
the surround to the base of the open fire
at its connection point with the chimney.

e Firefront — a range of components on
which the fuel is burnt and air is supplied
to the fuel for combustion purposes.

Figure 1: Section through standard inset open fire
Parts of the firefront are:

e Fire basket grate — a grated section on which the fuel to be burnt
is located and through which air can be introduced to the firebed.

® Fret — a front cover to the firebed used to retain the fuel,
preventing it from falling from the firebed on to the hearth. Certain
fret types may also include an additional deepening bar used to
increase the amount of fuel that can be retained on the firebed.

® Ash pan cover — a loose cover attached to the fret for the
purposes of gaining access to the ashpan.

e Ash pan — used to collect the ashes produced from the spent fuel
that fall through the grate. The ashpan will need to be emptied
periodically.

¢ Ash pan handle — a handle supplied with the ashpan for the
purposes of removing ashes for safe disposal and avoiding
contact with the potentially hot ashpan.

Figure 2: Firefront parts
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b) Inset open fire with underfloor combustion
air supply

A further inset open fire arrangement is one which
incorporates an underfloor combustion air supply.

Here the combustion air is supplied via an air
tube connecting to a sunken ashpit box. The air
tube contains a damper plate that can be
adjusted at the fret to enable the amount of air
entering the fire to be regulated and hence the
rate of burning.

The open fire features a range of firefront parts
that provide a similar function to those shown for
the standard open fire.

Fire basket grate — a grated section on which
the fuel to be burnt is located and through which
air can be introduced to the firebed, the grate
sits directly on top of the ashpit box.

Fireplace surround — Flaunching
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Figure 3: Inset open fire with underfloor air attachment

® Fret — a front cover to the firebed used to retain the fuel, preventing it from falling from the firebed on to the
hearth, this type of fret will also usually include an additional deepening bar. The fret incorporates a lever for

the purposes of adjusting the air supply damper.

® Ash pan — used to collect the ashes produced from the spent fuel that fall through the grate. The ashpan is

completely contained within the ashpit box.
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Figure 4: Regulating the combustion air to an open

fire with underfloor air supply

Figure 5: Firefront parts underfloor combustion
air supply
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A freestanding open convector fire has a similar operating method to an inset open convector fire. Connection
to the flue system is via a flue pipe to BS EN 1856 — 2: 2009 or vitreous enamel flue pipe to BS 6999: 1989
inserted through a register plate. There must be access for cleaning the flue/chimney. In cases of oversized
chimneys or those in poor condition, it is a good idea to line the chimney with a flexible metallic liner which
connects directly to the flue pipe from the freestanding appliance.

The same connection arrangements also apply to freestanding boilers, cookers and roomheaters.

Sealing plate

Figure 6: Freestanding open convector fire

Roomheaters and multi-fuel stoves

There are two types of roomheater — the ‘dry’ type and those with boilers which provide hot water for heating
and domestic use. The boiler types have rated outputs from 3kW to 13kW.

Most roomheaters burn a range of smokeless fuels. Some burn selected house coal or are multi-fuel. The
burning of house coal or wood is not permitted in smoke control areas, unless the appliance has a specific
exemption. The fire is visible through a glazed door which is generally used for refuelling. The chimney can
normally be cleaned through the appliance.

Currently there are both boiler and non-boiler models available for all four types of appliance covered in this
section. These appliances can be classified according to the four principal methods of installation as follows:

Stand-in roomheaters with surround seal utilising an existing fireback or recess

These roomheaters can be installed in most existing fireback and fireplace surrounds. Some models utilise
the space between the appliance and fireback as a convection chamber. When this space is not used as a
convection chamber it is filled with vermiculite concrete.

Stand-in roomheaters with chimney seal

These models require the omission of the fireback and the stand-in unit is fitted into the recess. The unit
requires a flue connector, sometimes offset, between the appliance outlet and chimney.
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10 Basic chimney faults
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10 Basic chimney faults

Module objectives
On completion of this self-study module and following attendance on the associated training course, you should
be able to:
e |dentify a range of common chimney faults:
Down draught and site conditions.
Insufficient flue draught.
No updraught.

The termination of the chimney in a high pressure zone.

Chimney faults
There are four main reasons why smoke or fumes usually escape into a room:

1. Downdraught and site conditions.
Insufficient flue draught.

No updraught.

> W N

The termination of the chimney in a high pressure zone.

The following outlines a number of common faults that may occur leading to the problems identified in 1 to 4.
A method of testing to identify the cause of the fault is normally suggested together with suggested actions to
overcome the problem.

Downdraught and site conditions

1 Downdraught due to room inlets (doors, windows, ventilators) being in a low-pressure region

Problem: S
This occurs mainly with short chimneys, and also inset open )

fires. Suction in a room can cause smokiness regardless of ‘5

chimney positioning. The flow of air around houses creates Pressure Suction
regions of high and low-pressures, which may cause Q?
downdraught if the positioning of doors and windows is such

that suction exceeds flue draught pressure sufficiently to \’“‘“_‘/

overcome the natural pull of the flue. . . . .
Figure 89: Air inlets in suction

, pressure zone
Testing the problem:

Fill the room with smoke to permit the movement of air to be shown. Smoke will usually drift towards the
low pressure regions.

Actions to overcome problem:

Try fitting a draught inducing cowl, or a throat restrictor also draught proofing doors and windows etc.
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2 Down draught due to wind currents

Problem:

Due to wind striking downwards, this often occurs when
higher objects such as tall buildings are in the vicinity.

Testing the problem:

By observing the position of the chimney top in relation to
other taller objects such as buildings and trees or in respect
of surrounding land contours.

EEEEH
= Ell=lEE

Figure 90: Downdraught
caused by tall building

Actions to overcome problem:

- First see if you can raise the chimney out of the turbulent area, if not try fitting a
cowl or dovecote top. Sometimes a cluster of chimney pots close together on
the same stack may result in other chimneys drawing smoke; this is common
when fireplaces are near each other in communicating rooms. Raising one
terminal is usually sufficient. Another alternative if one of the terminals is
redundant is to consider capping off.

Figure 91: Dovecote top

Insufficient flue draught

1 Air starvation

Problem:

Lack of sufficient air to carry the products of combustion
away, due to undersized, blocked or no vents and well

draught-proofed rooms.

Testing the problem: I—;H [/ /
Simply allow air into the room and appliance via opening =Y
doors and/or windows. It is best doing so when there is

limited wind. If products of combustion are being taken . R

away through the flue when doors and windows are
opened, this may then indicate air starvation.

Figure 92: Air supply to appliance/open flue

Actions to overcome problem:

To remedy the problem you must allow air into the room. This is difficult to do without causing an uncomfortable
draught through the room. To avoid this situation it may be possible to throttle the volume of air passing through
the flue, thus lessening the amount of air needed.
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Throat
forming — d Unnecassary
lintel L] 1 b 1 flue void
u(lly ul ~
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11 throat
Throat ./
100-110mm
—
Figure 93: Correctly formed throat Figure 94: Incorrectly formed throat

Voids within the flue must be filled making them more streamlined and effective (if this is deemed to be a
problem). If the throat opening can be adjusted in size, this may make the pull of the flue more effective again
reducing the amount of air needed. Proprietary throat restrictors are available and can be easily fitted to
overcome draughts.
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Figure 95: Correct appliance Figure 96: Incorrect appliance
connection connection with void

If none of the above can be used then additional permanent ventilation may be required.

©BPEC @ January 2016




BPEC 10 Basic chimney faults

2 Incorrectly formed throat

Problem:

The throat is too big or is badly designed.

Testing the problem:

Try adjusting the size of the throat by using a sheet of

cardboard or metal shaped so that it can be wedged across
the front of the throat. This causes a smoother movement of
the products of combustion. Figure 97: Throat restrictor plate

Actions to overcome problem:

Making the voids more streamlined by filling in as near as possible to the flue, and fixing an appropriate
adjustable throat restrictor.

3 Fireplace (surround) opening too high

Problem:

There are many open fires with 600mm high openings. The higher the opening, the easier it is for the smoke to
pour out into the room before reaching the flue. This situation is made worse by aggravating conditions such as
cross-current of air, due to for example, a restricted flow of air into the room.

Testing the problem:

Cut a piece of cardboard or similar material a little longer than the width of the opening and about 100 to
150mm wide then place it across the top of the opening so that the opening is reduced in height to 550mm
from the hearth or 500mm for a sunken fire.

Actions to overcome problem:

If smoke ceases, then a simple solution is to fit a canopy made of non-combustible material or a plate securely
fixed in position.

4 Fireplace opening too large

Seal here
Problem: \

This is where the fireplace opening is too large in relation Cast lintel A =
to the flue. and build up \\

Testing the problem:

To find out if the opening is too big, measure the area of

the fireplace. If it is more than eight times the area of the

flue there is a likelihood of the products of combustion

spilling over back into the room. With short flues such \
as bungalows or top floor flats, the ratio may need to be

scaled down to 6 to 1.

Figure 98: Reducing the size of a
fireplace opening
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Actions to overcome problem:

An expensive and impractical option is to alter the size of the flue. Where inset fires are concerned, replacing it
with a closed roomheater is recommended. Retaining a dog-grate or similar fire in a recess in a period setting,
smoking back can often be overcome by fixing a metal register plate across the underside of the top recess,
and a metal canopy over the fire with its end projecting through the register plate as high as possible to connect
if possible to the flue gather.

However, fitting a freestanding purpose-made fire with an integral throat restrictor, where over-fire air for the flue
must pass through the fire opening which is properly related in size to a 225mm x 225mm or an equivalent 250mm
diameter flue. A fire can be positioned in a large recess without smoke-back occurring, providing that the height
of the recess is no greater than the outlet end of the canopy and the flue is properly constructed.

5 Partial blockage or constriction of flue

[] []

Problem: ] L]
This can either be poor workmanship or foreign matter such as soot D:lj |:||:|:|
accumulating at al bend and most commonly mortar that was 1] L]
dropped when being constructed. I ]

L] L]
Testing the problem: I/ [
The sweep’s brush will often reveal most obstructions, and can 7 ]
dislodge many obstructions with the use of a scraper attached. The |_||:|—: El:l
use of a coring ball on the end of a rope sent down the flue will also L, ,LI. L
reveal any potential blockages. The coring ball should have no more

L7 Z 8

than 25mm clearance in the flue. This with the use of knots in the

rope can help determine the location of the blockage. Figure 99: Partial blockage to flue

Actions to overcome problem:

If the blockage cannot be removed by other means, the flue at that point will have to be opened for clearing.

6 Flue offset is too long, too abrupt or too low

Problem:

Flues with incorrect offsets can result in poor chimney draught and a smoky fire.

Testing the problem:

Following the run of the flue is not always easy. Using chimney sweeps rods is one of the best ways for
checking the height of the first bend and gives some idea of the angle of traverse of the flue.

Actions to overcome problem:

All possible causes of smokiness should be checked first. Failing all other possibilities, there is no other
alternative but to open the chimney breast, (front or back) and rebuild the defective part of the flue.
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7 Flue is incorrectly sized

Problem:

Incorrect sizing of flue for the appliance fitted.

Testing the problem:
Check size of flue and compare with current regulations.

Actions to overcome problem:

With undersized flues it is recommended to change the appliance if possible for a more efficient type as opposed
to re-building the flue as this can be very costly. Large flues can be lined with an insulating lightweight concrete
mix, or piped, with flue liners of a suitable type and size. Proprietary flue liners of fireclay or refractory cement
are normally used, although ceramic and pumice liners could often be used. It is important to insulate the flue.

8 Poor fixing of liners

Problem:

Butt joints are out of line and overlapped, resulting in obstructing ledges. Protruding cement seals which should
have been removed during construction. Some liners being installed without jointing between them allowing
leaks to occur,

Testing the problem:

Sweeping rods with scrapers fitted can identify any obstructions. Also performing a smoke test will also indicate
any leakages.

Actions to overcome problem:

Cement rings can be removed carefully by scraping. Overlapping joints will have to have the old lining removed
and replaced.

9 Partially blocked chimney pot

Problem:

Soot particles are attracted to cold surfaces such as the inside of the chimney pot. Usually the soot is swept
away when brushed, but in some cases a hammer and chisel may be needed where tar concentration is high
such as in house coal.

Testing the problem:
Obstructions are often revealed when sweeping.

Actions to overcome problem:

The use of smokeless fuel is an easy option or replacing the chimney pot with a shorter one of a larger size.
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10 Unsuitable chimney pot

Problem:

Many installers of round-base chimney pots fitted on to square flues
tended to place bits of tile across the corners of the flue, resulting in
obstructive ledges. Fitting tapered pots also restricts the flow of
products of combustion.

Testing the problem:
By inspection.

Actions to overcome problem:

Replace with a square based pot with parallel sides. Figure 100: Chimney pot with square
to round transition

11 Air leaks

Problem: -— E:::Hf-::me
Air leaks can be caused by many different Outer door

factors such as poorly jointed brickwork,

, Inner door
gaps around register plates where they /

butt up against the brickwork or the joints
of soot doors and flue pipes.

Testing the problem:
Perform a visual and smoke test. The use
of a candle near joints will also show any

Figure 101: Double seal soot door (for external use)
leakages.

Actions to overcome problem:

Fitting a new liner is always an option. Re-point brickwork joints and re-seal any joints on the flue pipes with
poor seals.

12 Baffling of flue gases

Problem: Too close to flue wall

The following diagram shows fixing faults
which often result in poor draught. The
different diagrams show the flue pipe
projects too far into the flue so that the
free flow of gases is hindered. )

\‘“‘- Flue cleaning door

Cooker or
boller

Figure 102: Flue pipe baffling against flue wall

©BPEC @ January 2016




BPEC 10 Basic chimney faults

Min. distance l\
is 100mm \
Rope seal between Flue outlet
offtake and closure plate too close to fireback \
Dimension equal to |
offtake diameter
| Infill behind
closure plate
 E—
Figure 103: Correct roomheater Figure 104: Roomheater flue outlet
installation baffled against firebrick

Testing the problem:
By inspection.

Actions to overcome problem:

The installation shown in Figure 102 is best treated by replacing the register plate with precast or cast-in-situ
concrete lintels enabling the flue pipe to be sealed with fibreglass rope that can be caulked into the gap
between the flue pipe and the hole in the lintel. Sides of the lintel should be sealed to the fireplace wall from
above with mortar. To prevent any voids being formed, new flues should be constructed using liners and infill.
A collection chamber must be formed with the use of a double sealed soot door fitted to the face of the flue.

When freestanding roomheaters are placed in front of the existing open fire a closure plate must be fitted
covering the fire opening and sealed to the fire surround. Infill should then be placed behind the register plate.
The flue should then be sealed into the closure plate where it passes through. This pipe must be short enough to
allow a clearance of at least 110mm between the end of the flue pipe and the fireback. All flue pipes projecting
into brick flues should be through 135° bends to avoid sharp changes in the direction of the flue gases, also the
pipe should be cut flush with the inner wall of the flue. Ensuring a good seal between the flue pipe and the
chimney is important, the gap between the pipe and sleeve is to be caulked with fireproof rope.

Any external soot door should be double sealed to avoid cooling of the gases, it should be slightly below the entry
of the flue pipe so that the hot gases do not impinge on it and also to provide a small catchment space to avoid
flue pipes becoming blocked. There should be no large cavity below the soot door.

No updraught
1 Complete blockage

Problem:
Flue not maintained correctly, debris falling down into flue etc.

Testing the problem:

When sweeping the flue any blockages will usually be revealed.

Actions to overcome problem:

If the sweep’s brush fails to unblock the flue, try the coring ball lowered down the flue. If this fails too, it will at
least indicate the position of the blockage ready for opening the flue up.
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