
16/10/2023
Acs Gas Training and Assesment 

Centre Ltd 1

Michael Harrison

Flues.



216/10/2023

Acs Gas Training and Assesment 

Centre Ltd

Aims

The aims of this session are to provide 

you with the knowledge and 

understanding of the gas safety aspects of 

installation of flueing standards.
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References.
BS 5440-1:2008 Installation & maintenance 
of flues and ventilation for gas appliances 
of rated input not exceeding 70kw net. (1st, 
2nd, & 3rd family gases)

-Specification for installation and 
maintenance of flues.

BS 5871:2005 Parts 1-2-3-4 Space Heaters.

BS 5440-2:2009 Installation & maintenance 
of flues and ventilation for gas appliances 
of rated input not exceeding 70kw net. (1st, 
2nd, & 3rd family gases)
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Flues.

Regulation 32 states:

(1) Any person who installs an automatic 

damper to serve a gas appliance shall:

(a) Ensure that the damper is so 

interlocked with the gas supply to the 

burner that burner operation is prevented 

in the event of failure of the damper when 

not in the open position; and
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Flues.

(b) Immediately after installation examine 

the appliance and the damper to verify that 

they can be used together safely without 

constituting a danger to any person.
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Flues.

(2) No person shall install a manually 

operated damper to serve a domestic gas 

appliance.

(3) No person shall install a domestic gas 

appliance to a flue, which incorporates a 

manually operated damper unless the 

damper is permanently fixed in the open 

position.



716/10/2023

Acs Gas Training and Assesment 

Centre Ltd

Damper Closed
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Damper Open Position
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Flues.

After carrying out any work regulation 

’26(9)(a)’ requires that the effectiveness of 
any flue be examined and any defects 

notified to the responsible person.

Existing installations regulation ’34(1) & 
34(2)’ require that an appliance shall not 
be allowed to continue to be used if the 

flue is not, and cannot be, used safely.
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Flueing Requirements

Factors that determine the need for a flue 

are:

Appliance heat input

Continuous burning appliance

Size of room the appliance are installed in
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Flue Construction

Materials used for flue construction vary 
from brick and ceramics to stainless steel.

All materials should be:

Adequately supported

Mechanically robust

Resistant to internal or external corrosion

Non-combustible

Durable under the conditions in which it is 
to be used
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Flue Construction
Materials most commonly used for open-

flued installations in existing property are:

Double-wall (often known as twin-wall) 

metal.

Vitreous enamelled steel, for internal flues 

only.

Flexible stainless steel liner.

Pre-cast concrete blocks for use in non 

bonded flues.

Clay blocks for use in non-bonded flues.
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Double Wall (Twin Walled) Metal

Socket Uppermost

Correct Incorrect

Condensation

collect in air gap
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450
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Flexible Stainless Steel Flue Liner

Annular Space Sealed

above boiler
Sealing plate 

Flaunching Stainless Steel Liner
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Pre-cast concrete Blocks

Raking Blocks
Adaptor Block

(Roof Space)
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Clay Blocks

Clay Blocks Adaptor Block Catchment

Space

Adaptor

Block

Clay Blocks

to Terminal
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Flue Categories

The flue draught will increase if:

Flue height is increased 

Flue gas temperature is increased

The flue draught will decrease if:

The flue is cooled

Excessive resistance, due for example, to 
horizontal fluepipe or 90o bends are 
present
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Flue Sizes

Generally a flue of a size equal to that of 

the appliance outlet will be adequate.

A certain minimum height will be required

Flues for new or replacement gas fires 

shall have a minimum cross-sectional area 

of 12000mm2 unless the manufacturers 

instructions specifically permit otherwise.
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Flue Components

An open flued system has four component 

parts:

Primary Flue; forms part of the actual 

appliance and creates the initial flue 

draught required to exhaust all the POC 

from the appliance

Draught Diverter; Normally part of the 

appliance, situated after the primary flue.
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Flue Components

Draught Diverter does three things;

Diverts down-draught to prevent 

interference with combustion

Allows flue products to dilute to minimise 

condensation

Breaks the pull of the secondary flue
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Draught Diverter

Normal Conditions Abnormal Conditions
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Flue Components

Secondary flue is the long section 

between the draught diverter and terminal

It channels combustion products from the 

primary flue to outside air via the terminal

Bends should be kept to a maximum of 

450.
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Flue Components

Terminal

Secondary Flue

Primary Flue

Draught

Diverter
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Flue Components

Flue should be as near vertical as 

possible

Minimum bends, shallow runs should be 

avoided

Will effect resistance and encourage 

cooling

Flue should be run inside the building as 

much of its length as possible

Minimum distance from DD to first bend, 

not less than 600mm
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Flue Termination

Flue terminals should comply with BS 
5440/BS1289/BS715

Fitted to the end of secondary flue to pass 
combustion products into atmosphere

Assists exhaustion of POC from 
secondary flue and minimises down-
draught

Prevents entry of wind, rain, birds building 
nests in flue
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Flue Terminal Positions
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Flue Terminal Positions

+ = High pressure zone

- = Low pressure zone

Prevailing 

wind

Terminal in high

pressure zone

Prevailing 

wind

Terminal in low 

pressure zone.

Combustion 

products efficiently 

extracted.
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Multiple Terminations.

300mm

Apart.
1.5m
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Flue Terminal Positions
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Flue Terminal Positions
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Flue Terminals
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Flue Termination

Sited to enable the POC to be dispersed 

freely at all times

Chimney systems with a flue dimension 

across the axis of the flue outlet of less 

than 175mm must be fitted with a terminal
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Flue Termination

Points to consider:

Effect of any adjacent structures

Type of appliance

Type of termination 

Type and design of flue
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Flue Installation

Do not mix with different manufacturers 

without correct adaptors

DD fitted immediately above appliance 

and in the same room

Modern appliances incorporate an 

integral DD

Single walled pipe must comply with 

BS715, a distance of 25mm from 

combustible material
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Flue Installation

Flue pipes and fittings must be supported 
at intervals of not more than 1.8m

Support fitted below the joint

Flue pipe through an unheated space 
should be supported and insulated to 
prevent corrosion

Flue should rise vertically as far as 
possible, minimum 600mm to first bend 
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Flue Installation

Flue pipe 

connected to a 

ridge terminal 

must be properly 

secured to the 

terminal using 

appropriate 

fixings
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Work On Open Flues
Checking the safe operation of an open flue 

system comprises three distinct groups 
of checks:

1. Preliminary Checks

2. Flue flow and continuity checks

3. Appliance and flue combination check 
(spillage test)

Whenever a new appliance is installed or 
an existing appliance maintained, 
repaired or serviced. The three checks 
must be carried out.
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Work On Open Flues

The only exceptions are:

When re-lighting an appliance or pilot 

lights following the temporary interruption 

to the gas supply (Tightness test)

When carrying out non-gas component 

related work (Knobs, batteries)
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Preliminary Checks

Remember any 

visual signs of an 

appliance 

malfunction 

should be 

thoroughly 

investigated

Signs of spillage
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Flue Flow And Continuity Check

To ensure flue is continuous throughout 

its length.

Free of damage and defects.

Prelim checks satisfactory, then flue 

integrity must be demonstrated by the flue 

flow check.
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Flue Flow Check

Apply smoke match through closure plate sealed to catchment opening
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Spillage Test

If prelim and flue flow checks are 

satisfactory then the appliance and flue 

combustion flue check (spillage test) 

should be carried out.

All doors and windows in the room closed.

Check appliance clears its products.

Turn appliance on full rate.

After 5mins check products are clearing 

using a smoke producing device (smoke 

match)
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Spillage Test

Insert smoke match 

under canopy
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If spillage occurs, continue to test at 
intervals up to a total of 15 mins, after 
lighting the appliance.

If spillage still occurs then the appliance 
should be disconnected until the fault is 
rectified.

If test satisfactory the test must be 
repeated with any extract/re-circulating 
fans in the room or adjacent rooms with 
the interconnecting door opened turned 
on.

If tests fail, disconnect appliance.

Spillage Test
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Spillage Test
Example of fans than can effect flue operation:

Room extract fans

Fans in flues for other open flued appliances

Cooker hoods

Warm air heating systems and tumble dryers 
vented to outside

Decorative ceiling fans

Other open flues

Passive stack ventilation

Radon gas extraction systems
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Passive Stack Ventilation.

Terminal should terminate above

PSV outlets and in a positive zone
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Passive Stack Ventilation.

One option to provide domestic ventilation 

is the use of a passive stack ventilation 

(PSV) system.

This uses a combination of the air flowing 

over the roof and the natural buoyancy of 

warm moist air to lift the moist, stale air 

from the kitchen bathroom, cloakroom etc 

up ducting to the roof ridge level where it 

escapes into the atmosphere. 
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Brick Chimneys

Chimney should be 
visibly checked for 
defects and the 
catchment space 
should be correctly 
sized.

1. A new or used 
chimney: or one 
previously used only 
with gas appliance.

2. Previously used with a 
solid fuel or oil burning 
appliance.
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Flexible Metal Flue Liners

Should be installed in a 

single length.

Sealed at the top using a 

sealing plate secured and 

weatherproofed with 

sand/cement mix.

Sealed at bottom using 

sealing plate or mineral 

wool to prevent debris 

falling into appliance.

Sealed at bottom Sealed at top
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Installation of Flexible Flue Liners. 



5916/10/2023

Acs Gas Training and Assesment 

Centre Ltd

Poured Concrete Liners

Developed to overcome problems 
associated with brick constructions, which 
had become porous through age.

An inflatable tube is inserted into the 
chimney and lightweight insulating 
concrete is cast in situ around the tube 
and allowed to set.

Careful inspection is required of this type 
of liner.

If no BBA Certificate available, then a 
flexible liner must be fitted. 
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Pre-cast Block System

Any excess 

jointing material 

should be 

removed during 

construction.

Mortar Fangs
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Room Sealed Natural Draught 

(Balanced Flue)

On some appliances the outer case forms 

the combustion chamber seal.

A sound seal will only be made if the seal 

components are intact and in good 

condition and outer case is fitted correctly.

Under no circumstances must a room 

sealed appliance be left operating if a seal 

is damaged or missing, or if outer case will 

not fit correctly.
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Checking Case Seals.

Industry guidance for the checking of case 

seals and the general integrity of room-

sealed fan assisted positive pressure gas 

appliances.

Historically, fanned draught room-sealed 

boilers were of the positive pressure type. 
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Positive Pressure.

Fan located in cool air inlet duct.

Drawing air for combustion from outside, 

putting the appliance under positive 

pressure.



6516/10/2023

Acs Gas Training and Assesment 

Centre Ltd

Negative Pressure.

Fan located in the exhaust duct.

Pushing out the products, so creating 

negative pressure.
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Checking Case Seals.
For a positive pressure appliance, it is 
essential to ensure that the combustion 
chamber casing is firmly secured to the 
boiler, as the manufacturer intended, with 
the correct seal in a good condition.

If this is not achieved, there is a real risk 
that products of combustion may escape 
into the room and due to the poor 
combustion that is likely to occur, high 
levels of carbon monoxide (CO) could be 
produced creating a dangerous 
environment. 
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Checking Case Seals.

Before the case is put back on the appliance 

the following checks should be carried 

out:

are any water leaks evident?

is the backplate or case corroded?

where corrosion is evident, is it likely to 

affect the integrity of the case, backplate, 

or seal?
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Damaged case

seal
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Termination-Room Sealed Flues

Fit a heat shield, 

at least 1m long 

to the underside 

of the gutter, 

painted surface.

At least 5mm

from the eaves of 

a gutter.

Heat Shield X = 5mm gap
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Closed Flues

Is a flue system that is closed to the room, 
space or compartment.

Does not incorporate a draught diverter, 
flue break or any other type of draught flue 
break on the appliance.

Manufacturers instructions must be 
followed regarding number of bends.

Flue must be sealed with solvent glue.
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Closed Flues

Typical 

example of a 

closed flue is 

the plastic flue 

system used 

with the Glow 

Worm plastic 

free flue fire.
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Vertex Flue

Vertical fanned flue with 

a concentric air supply 

tube.

Improves versatility of 

appliance installation.

Roof space must be 

ventilated to provide 

combustion air.

300mm clearance 

above joists.

Through the Roof

Terminal
Ridge Terminal

Either arrangement can make

use of Bend options as and 

when required

Combustion Air 

Intake Vent

Minimum 

300mm 

above 

joist
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Vertex Flue Air Requirements

300mm
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SE-Duct and U-Duct

Only certified room sealed appliances are 

for use on these systems.

They take air for combustion from within a 

duct.

Products are discharged into the same 

duct.

LPG appliances are not suitable.
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SE-Duct

Take combustion air 

into a vertical duct via 

horizontal limbs at 

low level.

Products

Products

outlet

projects 25 mm

Air inlet

flush

Air inletAir inlet
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U-Duct

Have two vertical ducts 

which terminate adjacent 

to each other above roof 

level.

Connected at the base in 

the form of a “U”.
Appliances connected 

onto one duct, the 

exhaust, while the other 

acts as combustion air.

Products Air inlet

Products

outlet projects

25 mm

Air inlet

flush
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SE-Duct and U-Ducts

The base of the terminal opening of both 

duct systems should be at least 250mm 

above roof level.

Where there are other structures on the 

roof, the terminal should be at least 

250mm above these.

Or not less than 1.5m away from them. 
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Hearth Plates.

Where a hearth, fireplace, flue or chimney 

is provided or extended.

A durable notice containing relevant 

information regarding the 

performance/capabilities of the flue 

system/components should be fixed in a 

suitable location.
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Hearth Plates.

This information should provide sufficient 
data to enable a decision to be made on 
the suitability of a combustion appliance.

If in doubt as to whether or not any 
renovation or repair work to a 
chimney/flue system is notifiable building 
work.

Consult your local authority building 
control department.
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Hearth Notice.
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Flues In Voids.

Inspection panels must be installed by 31st

December 2012.

From 1st January 2013 any installations 

that have not been fitted with inspection 

panels will be deemed as At Risk and 

should not be used.

The term “Concealed” primarily 
encompasses situation where the 

chimney/flue system passes through:



8416/10/2023

Acs Gas Training and Assesment 

Centre Ltd

Flues In Voids.

Ceiling voids.

Floor voids.

Behind false walls.

But does NOT apply to chimney/flue 

systems incorporating:

Vertical condensing flexible room-sealed 

fan-draught systems, installed in 

enclosures, such as constructional 

chimneys.
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Flues In Voids.

Which are so sealed that any leakage of 

products of combustion cannot pass from 

the enclosure to any room or internal 

space.

Short chimney/flue systems, which are 

connected directly from an appliance to 

outside air through an external wall.
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Room Sealed Boilers.

Fan draught flue systems concealed within 

voids.

A risk assessment needs to be carried out 

to determine if any risks identified are 

adequately controlled. 

The route of the chimney should be 

‘walked’ to ensure that there are 
inspection panels fitted. 
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Room Sealed Boilers.

No stains, damp patches or discoloration 
to the material used to construct the 
enclosure below the chimney system.

This may indicate that there is a break or 
defect in the chimney system.

If the results of the risk assessment are 
satisfactory, i.e. inspection panels fitted no 
signs of distress.

The installation should be deemed as 
being satisfactory.
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Room Sealed Boilers.

Where there are any concerns with the 

installation following a risk assessment.

No inspection panels fitted, no signs of 

distress.

Installation deemed “At Risk”
Advise the responsible person for the 

premise.
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Room Sealed Boilers.

Where there are any concerns with the 

installation following a risk assessment.

No inspection panels fitted, or panels 

fitted and signs of distress.

Installation deemed “Immediately 
Dangerous”
Advise the responsible person for the 

premise.
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Preferred Industry Options.

The installation of appropriately specified 

and located inspection hatches, room 

monitoring carbon monoxide (CO) alarms 

and regular service/maintenance by a 

registered engineer.

Inspection hatches are considered to be 

the most effective way of allowing the 

chimney/flue to be examined.

CO alarms throughout the route of the flue 

will ensure system is safe.
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Preferred Industry Options.

The installation of a CO void monitoring 

safety shut-off system (COSSVM) and 

regular service/maintenance by a 

registered engineer.

In exceptional circumstances the 

installation of inspection hatches may not 

always offer the best solution.

A COSSVM may be considered.
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Exceptions.

Where it is identified that a short 

chimney/flue system is concealed within a 

void, a vertical chimney passing through a 

flat or pitched roof extension, with no 

means of access to allow inspection and 

the following factors confirmed the 

installation can be considered satisfactory.
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Exceptions.

There are no changes in the chimney/flue 

direction.

There are no signs of distress likely to 

indicate a chimney/flue issue exists.

The chimney/flue length does not exceed 

the maximum single length.

Documented confirmation exists from the 

installation business stating that no 

chimney/flue joints are concealed.
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Exceptions.

Inaccessible void
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Flow Chart.
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Commissioning of Gas Boilers.

With effect from April 2013, boiler 

manufacturers are recommending that 

engineers should measure the level of CO 

in the chimney/flue gases.

The measured CO level and combustion 

ratio should then be recorded on the 

appropriate commissioning 

documentation i.e. Benchmark.
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Commissioning of Gas Boilers.

HHIC boiler manufacturers already require 

engineers to correctly complete the 

Benchmark Commissioning Checklist as a 

condition of manufacturer warranty.

The new requirement to record CO and 

combustion ratio will also form part of 

these warranty conditions.
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Why the Changes.

These new measures have been agreed by 

HHIC and its members.

They are designed to improve CO safety in 

relation to new installations of condensing 

boilers.

The changes follow concerns of a very 

small number of incidents in recent years 

involving newly installed condensing 

boilers.
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Why the Changes.

These boilers are fitted with air/gas ratio 
valves.

Investigation of these incidents indicated 
that, due to a combination of different 
factors, high levels of CO were present in 
the combustion products.

These incidents represent a tiny fraction of 
the 1.5 million boilers installed.

From April 2014, this will become 
mandatory.
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Combustion Products
Air Products
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Communal Flue Systems. (CFS)

Replacement appliances must be of the 

same type.

Both condensing and non condensing 

appliances can be fitted to the same CFS 

providing the rating specification of the 

CFS is not exceeded.

Where fan assisted appliances are 

connected to a CFS, a non-return valve 

(NRV) must be fitted on the exhaust duct.
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Thank you for 

your 

attention.


