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This document has been developed through 
RISCAuthority and published by the Fire 
Protection Association (FPA). RISCAuthority 
membership comprises a group of UK 
insurers that actively support a number 
of expert working groups developing 
and promulgating best practice for the 
protection of people, property, business 
and the environment from loss due to fire 
and other risks. The technical expertise for 
this document has been provided by the 
Technical Directorate of the FPA, external 
consultants, and experts from the insurance 
industry who together form the various 
RISCAuthority Working Groups. Although 
produced with insurer input it does not 
(and is not intended to) represent a pan-
insurer perspective. Individual insurance 
companies will have their own requirements 
which may be different from or not reflected 
in the content of this document.

FPA has made extensive efforts to check 
the accuracy of the information and 
advice contained in this document and 
it is believed to be accurate at the time 
of printing. However, FPA makes no 
guarantee, representation or warranty 
(express or implied) as to the accuracy or 
completeness of any information or advice 
contained in this document. All advice and 
recommendations are presented in good 
faith on the basis of information, knowledge 
and technology as at the date of publication 
of this document.
Without prejudice to the generality of 
the foregoing, FPA makes no guarantee, 
representation or warranty (express or 
implied) that this document considers all 
systems, equipment and procedures or 
state-of-the-art technologies current at the 
date of this document.
Use of, or reliance upon, this document, or 
any part of its content, is voluntary and is 

at the user’s own risk. Anyone considering 
using or implementing any recommendation 
or advice within this document should rely 
on his or her own personal judgement or, as 
appropriate, seek the advice of a competent 
professional and rely on that professional’s 
advice. Nothing in this document replaces 
or excludes (nor is intended to replace or 
exclude), entirely or in part, mandatory and/
or legal requirements howsoever arising 
(including without prejudice to the generality 
of the foregoing any such requirements 
for maintaining health and safety in 
the workplace).
Except to the extent that it is unlawful 
to exclude any liability, FPA accepts no 
liability whatsoever for any direct, indirect or 
consequential loss or damage arising in any 
way from the publication of this document 
or any part of it, or any use of, or reliance 
placed on, the content of this document or 
any part of it.
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Summary of Key Points
This document has been developed through RISCAuthority and published by the Fire Protection Association (FPA). 

RISCAuthority membership comprises a group of UK insurers that actively support a number of expert working groups 

developing and promulgating best practice for the protection of people, property, business and the environment from loss 

due to fire and other risks. The table below summarises the key points of the document.

Comply with the law •	 Where significant quantities of fuel pellets are stored there is a danger of carbon 
monoxide being produced and thus an assessment should be undertaken by a 
competent person in accordance with the Dangerous Substances and Explosive 
Atmospheres Regulations 2002 (as amended in 2015).

Ensure the continued well being 
of your business

•	 Fire hazards and the threats to the business are increased where food smoking 
processes have to continue during the night or over weekends when few or no staff 
may be present. The implications of this should be addressed when equipment 
is being specified and when the fire risk assessment is undertaken. Appropriate 
measures include those set out in RC42: Fire safety of unattended processes.

Fire safety management •	 Stocks of combustible packaging materials in the food processing area should be 
kept to a minimum.

•	 All staff who work in an area where smoke is produced as part of a process should be 
carefully trained in the use of the smoking equipment.

•	 Smoking equipment should be located in a fire compartment with a fire rating as 
agreed with the insurers of the property.

•	 Wood chips, sawdust and similar fuels for smoke generators should be stored outside 
the building with only sufficient material in the factory for the current work period.

•	 All ductwork, including exhaust flues, should be constructed of galvanized or stainless 
steel and fittings should be external to the duct to prevent introducing a grease trap 
within the duct.

Traditional smoking kilns •	 Where a smoking room is built as part of factory premises, it should be located on an 
external wall and open directly to the outside. Walls and structural elements between 
the smoking room and other parts of the premises should provide a fire rating as 
agreed with the insurer.

Fire protection •	 The production area should be protected by an automatic fire detection and alarm 
system designed to take into account the possible presence of smoke from the smoke 
chamber when the food is removed at the end of the process.

•	 High temperature alarms should be provided in the ductwork, exhaust flues, smoke 
generator and smoke chamber.

•	 Because of the nature of the process, an automatic fire suppression system (steam, 
sprinkler or water mist) designed and installed to a recognised standard or code of 
practice should be provided in the ductwork, exhaust flue, smoke generator and 
smoke box in consultation with the insurers.

Symbols used in this guide

Good  
practice

Discussion  
topic

Frequently asked
question

Bad  
practice
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1 Introduction
Smoking is the process of flavouring, cooking, or preserving food by exposing it to the 
smoke from burning or smouldering plant materials, most often wood. Meats and fish are the 
most commonly smoked foods, though cheeses, vegetables, and ingredients used to make 
beverages such as beer, smoked beer, and lapsang souchong tea are also smoked. 

The smoke is produced by heating wood pellets, chips, saw dust or similar materials by 
electrical or gas ignition. Smoke may also be produced by heating the fuel by friction or 
superheated steam (at about 300°C) using appropriate proprietary ignition systems.

There are three forms of smoking. Cold smoking involves hanging the food in smoke at a 
temperature of 20°C to 30°C. At this temperature a flavour is imparted to the food, but it is not 
cooked during this process. Hot smoking is generally carried out between 50°C and 80°C, 
when the food is both flavoured and fully cooked. A third process, smoke roasting, is carried 
out at higher temperatures and is akin to barbecuing.

Modern factories may automate the whole food production process by linking smoking 
equipment to cooking, cooling and freezing operations. In other processes, control of the 
temperature and the humidity of the smoke filled atmosphere is used to initiate fermentation 
of, for example, sausages and raw ham products. 

The relatively low temperatures of the smoking process, even in hot smoking, in the smoke 
box may induce a sense of complacency with regard to fire safety. However, with thermal 
degradation of wood chip and other materials taking place at temperatures of between 230°C 
and 400°C, the risk of fire is very real.

Historically, farms often included a small building called a smokehouse, where meats could 
be smoked and stored. This was generally well-separated from other buildings both because 
of the fire danger and because of the smoke emissions. However, developments in Scotland 
in the middle of the 20th century resulted in the introduction of small food smoking kilns that 
could be sited within existing buildings. These kilns allowed for precise control of smoking 
parameters like air temperature, flow and humidity and thus allowed uniform mass-smoking. 

Refinements in technique introduced motor-driven fans instead of natural convection, electric 
heaters, temperature sensors, air-diffusers and photo-electric sensors for smoke density 
control. The process is therefore now much more complex to allow for a consistent quality of 
product. The new technology has, however, resulted in the introduction of more fire hazards 
into the workplace. 

2 Scope 
These recommendations set out fire safety measures that should be addressed when 
carrying out smoking of food products in a commercial environment. They are applicable, in 
the most part, to batch processes carried out within modern food production facilities but 
advice is also provided for traditional outdoor smoking kilns. The document does not address 
food safety issues when using the processes.

3 Synopsis
These recommendations provide advice regarding the smoking of food both in a modern 
factory environment and with traditional kilns.

Advice is given regarding good management of a process that involves the generation 
of smoke within the workplace and the precautions that should be taken to minimise the 
frequency of false and unwanted fire alarm actuations associated with the procedures.

•	 Food smoking processes 
introduce smoke into the 
workplace without there being 
a fire. What implications does 
this have for staff training and 
the planned actions that should 
be taken in the event of an 
emergency?

•	 How hot is the smoking 
process – does it also cook 
the food?
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4 Definitions
Smoke box 

The area in which the food is exposed to smoke that is produced in the smoke generator.

Smoke generator 

The area of the equipment in which smoke is produced from sawdust, wood chips or a 
similar material.

Smoke stripper 

A cold water spray that is often situated between the smoke generator and the smoke box 
and used to wash out undesirable materials from the smoke.

5 Recommendations
5.1	 Compliance with fire safety legislation

5.1.1 	 In premises to which the Regulatory Reform (Fire Safety) Order 2005 (or equivalent 
legislation in Scotland and Northern Ireland) (refs 1, 2, 3 , 4 and 5) apply, a fire risk 
assessment should be carried out and recorded. The assessment should be reviewed 
whenever there is a significant change in the process, the food being smoked or the 
area in which the equipment is housed. 

5.1.2	 All fire risk assessments should consider the possibility of deliberate fire setting, which 
is of particular importance where the premises are not occupied 24 hours a day. 

5.1.3	 Where significant quantities of pellets are stored there is a danger of carbon monoxide 
being produced and thus an assessment should be undertaken in accordance 
with the Dangerous Substances and Explosive Atmospheres Regulations 2002 
(as amended in 2015), (DSEAR) (ref 6). In common with the fire risk assessment, this 
should be undertaken by a competent person.

5.2	 Business continuity

5.2.1 	 In the food industry the fire hazards and thus the threats to the business are increased 
by the need for some processes, such as the smoking of food, to continue during the 
night or over weekends when few or no staff may be present. It is therefore paramount 
that careful consideration be given to all fire safety implications when the equipment is 
being specified and the fire risk assessment is undertaken. Further advice is set out in 
RISCAuthority RC42: Fire safety of unattended processes (ref 7).

5.2.2	 All organisations should take steps to ensure the continued smooth running of 
their business by making a suitable emergency plan. Guidance for this is set out 
in Business resilience: A guide to protecting your business and its people (ref 8). 
The emergency plan should address the implications of a fire, flood and other 
perceived disasters on all facets of the business model. It should indicate the lines 
of communication that should be followed and the contact details for specialist 
assistance, providers of alternative accommodation and alternative sources of 
smoking equipment or smoked food. 

5.2.3	 When complete, the emergency plan should be rehearsed by means of a 
tabletop exercise, with the results being assessed and amendments made to the 
plan as necessary.

5.2.4	 Consideration may be given to applying commercially available computer 
programmes, such as the ROBUST software (Resilient Business Software Toolkit) 
that is available to download from the internet (ref 9), or other appropriate product, to 
develop and check the adequacy of the plan.
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5.3 	 Fire safety management (general)

5.3.1	 In all large premises, close liaison should be established with the fire and rescue 
service from the initial planning stage. The service may wish to visit the site to 
establish the location and extent of water supplies available in the locality. They will 
also need to be provided with details of automatic fire sprinkler systems and any other 
automatic fire suppression installations that have been provided in the factory.

5.3.2	 The benefits of a comprehensive fire safety management regime coupled with 
appropriate fire safety procedures and adequate staff training that is observed and 
embraced by all staff cannot be over-emphasised.

5.3.3	 Stocks of combustible packaging materials in the food processing area should be 
kept to a minimum. Bulk supplies should not be kept outside; they should be stored in 
a separate building or in a separate fire compartment within the factory.

5.3.4	 All combustible waste removed from the premises should be contained in secure, 
enclosed metal skips or bins with a compactor being used where necessary. Where 
the use of open-topped skips is necessary, they should be located not less than 10m 
clear of the buildings and any external storage. Further advice is set out in an FPA 
publication Fire safety and waste materials (ref 10).

5.3.5	 Where smoking is to continue unattended or in an area where few staff may visit, 
the advice set out in RISCAuthority RC42: Fire safety in unattended processes (ref 7) 
should be observed. These measures include:

•	 	provision of dedicated power supplies and isolation systems for the 
smoking equipment;

•	 	suitable fire detection and warning installations in case of fire;

•	 	provision of appropriate portable firefighting equipment;

•	 	installation of an appropriate fixed fire suppression system;

•	 	development of an emergency action plan to protect life and property and ensure 
the continuing functioning of the business in case of fire; and

•	 	staff training in the safe operation of the smoking process and the actions to take 
in the event of fire, including the safe shut down of the equipment and evacuation 
of the premises. 

5.3.6	 Unless unavoidable, no hot work such as welding, flame cutting and similar activities 
should take place in the food processing area. If for justified reasons hot work is 
necessary all such activities should be conducted under an effective Permit to Work 
system and in strict accordance with the RISCAuthority RC7: Recommendations for 
hot work (ref 11).

5.3.7	 All relevant staff should be trained in the use of the smoking equipment. Instruction 
should include:

•	 safety systems (to include settings, alarms and interlocks);

•	 smoke box control systems;

•	 start up and shut down procedures;

•	 	shift reporting and smoke box log requirements;

•	 	operator checks;

•	 	troubleshooting of smoke box system; and

•	 emergency procedures.

•	 Staff controlling and operating 
the smoking process should 
receive fire safety instruction 
specific to the equipment that 
they are using.

•	 The ductwork, smoke 
generator and smoke box 
should be protected by 
a suitable automatic fire 
suppression system.
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5.4 	 Fire safety management with food smoking equipment

5.4.1 	 The equipment used for smoking foods consists of three main elements: the smoke 
generator, smoke box and the ductwork and exhaust flues. All of these should consist 
of proprietary equipment and carry the CE marking.

5.4.2	 Smoking equipment should be located in a fire compartment with a fire rating as 
agreed with the insurers of the property (usually between 2 and 4 hours). Composite 
panels forming any parts of the compartment wall or ceiling should comply with the 
requirements of LPS 1181 and LPS 1208 (refs 12 and 13).

5.4.3	 The equipment should be installed, operated and maintained in accordance with the 
manufacturers’ instructions.

5.4.4	 A competent person should make an inspection of the clean-in-place (CiP) plant and 
process equipment at the start of each period of smoking to check that all essential 
maintenance has been carried out and the smoking chamber is free of any build up 
of food residues. Checks should also be made of the parameters for the next process 
and that safety devices are operational. All reported defects should be corrected 
before equipment is used. 

5.4.5	 Wood chips, sawdust and similar fuels for smoke generators should be stored outside 
the building with only sufficient material in the factory for the current work period. Fuel 
should be kept in a locked, dedicated store, closed bin or other container so as to 
protect the material from the weather and deny access to a potential arsonist. Stored 
fuel should be located at least 10m from buildings and external storage.

The smoke generator

5.4.6	 The smoke generator should be located outside the production area within an 
enclosed fire compartment wherever possible.

5.4.7	 Adequate gangways should be available and kept unobstructed around the 
smoke generator. 

5.4.8	 No combustible material should be located within 1m of the smoke generator.

5.4.9	 Where a fresh air intake is provided from outside the building, it should be fitted 
with an automatic fire damper to prevent further air intake in the event of ignition. 
The location of the fresh air supply should be remote from stores of gas cylinders, 
flammable substances and vehicle parking areas.

5.4.10	 Igniting the smoke generator manually is poor practice, even in cases where the 
igniters have been damaged, and should not be permitted.

5.4.11	 Smoke generator doors should normally be kept shut. Any smoke seen escaping 
around the edges of the doors should be reported and prompt action taken to ensure 
that the doors fit tightly. This not only ensures an efficient smoke generation process 
but also serves to minimise the occurrence of unwanted fire alarms.

5.4.12	 Controls must include a high temperature safety thermostat and an independent 
upper temperature limit shutdown device. Maintenance of the equipment should 
include calibration of the thermostat and shutdown sensors.

5.4.13	 Each time ash is removed from the smoke generator it must immediately be placed 
in a stainless steel container with closed metal lid, be damped down with water to 
quench the heat and removed for external storage at least 10m from the building. 
Ash containers should be suitably marked to prevent other combustible materials 
being introduced.

5.4.14	 Cooled ash should be stored in a metal container with a metal lid located in a 
dedicated area outside the building to await removal from the site. This storage area 
is to be at least 10m from the buildings and external storage. No other combustible 
material may be stored in the container with the ash.

The smoke box

5.4.15	 The smoke box should be of non combustible construction and the doors should be 
kept shut when in operation. 

5.4.16	 Routine inspection and cleaning of the equipment should be based on a risk 
assessment dependent on the degree of use and the processes being undertaken. 

•	 Traditional smoking kilns should 
not be designed or located 
such that a fire in the kiln could 
spread to buildings, structures, 
outside storage or plant.

•	 Areas in which food smoking 
is being carried out should be 
protected by flame detectors or 
detectors with multiple sensors 
that detect smoke, heat and 
carbon monoxide so as to 
minimise unwanted fire alarm 
actuations.

•	 Doors to smoke generators and 
smoke boxes must fit well and 
be kept shut.
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This should, as a minimum, be in accordance with best practice (ref 14) as follows:

•	 	heavy use (more than 12 hours per day): three-monthly;

•	 	moderate use (6-12 hours per day): six-monthly; and

•	 	light use (2-6 hours per day): 12-monthly.

5.4.17	 Automatic clean-in-place systems should be provided throughout the unit where 
these are available from the manufacturer or installer of the equipment. 

5.4.18	 A sufficient number of inspection hatches should be provided in visually restricted 
areas to allow the operation of the clean-in-place systems to be validated.

Ducts and exhaust flues

5.4.19	 All ductwork, including exhaust flues, should be constructed of galvanized or 
stainless steel, with seamless components properly connected to prevent leakage 
of smoke and tar. The design of the ductwork should be designed so as to minimise 
the introduction of bends and horizontal runs where there could be a build up of tar. 
Joints should be sealed wherever possible. 

5.4.20	 Fittings should be external to prevent introducing a grease trap within the duct. Other 
irregularities on the internal surface which may lead to accumulations of grease and 
other deposits should also be avoided.

5.4.21	 Ducts, dampers and flues should be cleaned by a competent specialist contractor on 
a risk assessed basis to prevent the buildup of tar and ash (see paragraph 5.4.16 and 
ref 14). The installation should be inspected following the cleaning and checks made 
that all access hatches have been secured.

5.4.22	 Where automatic clean-in-place systems are fitted, they should be installed 
throughout the length of ductwork and flues. Automated cleaning equipment should 
be checked daily to ensure normal operation and cleaning agent usage. A low 
level and fault alarm should be incorporated and the plant configured to isolate 
on activation.

5.4.23	 A sufficient number of inspection hatches should be provided at changes of direction 
and 2m intervals to allow access to all parts of ducts, flues and dampers for cleaning 
and for inspections to be made as to the effectiveness of the cleaning operations.

Exhaust to atmosphere

Figure 1: Schematic diagram of the 

essential elements of a smoke box

Fresh 
air 
intake

•	 How can I be sure that 
contractors are competent to 
carry out efficient cleaning of 
the extract ducts and flues?

•	 Extract ducts and flues should 
be cleaned regularly by a 
competent specialist contractor 
on a risk assessed basis. 
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5.4.24	 Ducts and flues should be as short as practicable. Wherever possible, flues should 
be routed directly through the roof or walls to vent outdoors and not pass through 
other rooms, fire compartments or roof voids. Where it is necessary for flues to pass 
through lofts or roof spaces these areas should be kept free of combustible items. 

5.4.25	 Where a flue passes through a combustible element of construction, a proprietary 
sleeve system should be installed around it to provide a degree of fire rating, usually 
between two and four hours’ fire resistance in terms of integrity and insulation, as 
agreed with the insurer. Alternatively, the combustible element should be cut back 
and a proprietary collar and minimum of 150mm of non-combustible material, such as 
mineral wool insulation, be installed around the flue.

5.4.26	 Serious consideration should be given to regular thermographic imaging of 
the ductwork to seek out any grease hot spots or accumulations in the flues. 
Thermographic analysis may also identify points where hot gases or smoke may 
be leaking.

5.5 	 Traditional smoking kilns

5.5.1	 Traditional smoking kilns are detached facilities which may be of brick and/or timber 
construction, sometimes with the interior coated with tar. They are therefore often 
combustible structures and should be located as far as practicable from other 
buildings and plant.

5.5.2	 Where a smoking room is built as part of factory premises, it should be located on an 
external wall and open directly to the outside. There should be no direct access from 
the smoking room to the factory. 

5.5.3	 Walls and other structural elements between the smoking room and other parts of the 
premises should provide a fire rating as agreed with the insurer (normally between 120 
and 240 minutes’ fire resistance).

5.6 	 Fire protection

5.6.1	 Fire protection measures for areas containing smoking kilns should be proportionate 
to the risk. They should be determined in consultation with the insurer according to 
the findings of a fire risk assessment.

5.6.2	 The production area should be protected by an automatic fire detection and alarm 
(AFD) system designed to take into account the possible presence of smoke from the 
smoke chamber when the food is removed at the end of the process. To minimise 
unwanted alarm signals serious consideration should be given to installing flame 
detection or detector heads with multiple sensors that require more than one form of 
response before going into alarm mode (eg smoke, heat or carbon monoxide).  

5.6.3	 High temperature alarms should be provided in the ductwork, exhaust flues, smoke 
generator and smoke chamber. 

5.6.4	 The AFD system should be installed by an engineer with certification from an 
independent UKAS accredited third party certification body. The system should be to 
a recognised category of installation in accordance with BS 5839-1 (ref 15).

5.6.5	 The AFD system should be periodically serviced and maintained by a competent 
engineer certificated by an independent UKAS accredited third party certification 
body in accordance with BS 5839-1 (ref 15).

5.6.6	 The automatic fire detection and alarm system should be monitored either on-site 
(where staff are present 24 hours a day, seven days a week) or by an off-site alarm 
receiving centre certified by an independent UKAS accredited third party certification 
body and operating in accordance with BS 5979 (ref 16).

5.6.7	 Where the design permits, spark arrestors should be installed in the main smoke 
ducting within the chamber (see ref 17).

•	 Why doesn’t the fire detection 
and alarm system keep giving 
false alarms in food smoking 
factories? (See 5.6.2)
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5.6.8	 Because of the nature of the process, an automatic fire suppression system (steam, 
sprinkler or water mist) designed and installed to a recognised standard or code of 
practice should be provided in the ductwork, exhaust flue, smoke generator and 
smoke box in consultation with the insurers (see also refs 18 and 19).

5.6.9	 Suppression systems should be tested and maintained according to the requirements 
of the relevant British or other standard (or the installer’s recommendations where they 
are more onerous) by a competent engineer with certification from an independent 
UKAS accredited third party certification body. Suitable records should be kept.

5.6.10	 The installation of automatic fixed fire suppression systems is strongly recommended 
in production areas where smoking processes are undertaken. Where the risk 
assessment determines that an automatic fire sprinkler system should be installed, 
the installation should be designed, installed, commissioned and maintained in 
accordance with the LPC Sprinkler Rules incorporating BS EN 12845 (ref 20) by 
engineers having certification by an independent UKAS accredited third party 
certification body.

5.6.11	 A suitable number of appropriate portable fire extinguishers should be provided in all 
food production areas. Such portable extinguishers should be approved and certified 
by an independent, third party certification body and be installed in accordance with 
BS 5306-8 (ref 21).

5.6.12	 A suitable number of appropriate portable fire extinguishers should be provided at fire 
point(s) outside detached smoking kilns. Such extinguishers should be protected from 
the weather and water based extinguishers should also be protected from frost.

5.6.13	 Portable fire extinguishers should be inspected and maintained by a competent 
engineer in compliance with BS 5306-3 (ref 22).
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