White Goods and Fire Risks:
Domestic Refrigeration

This factsheet focuses on the main causes of fires in domestic fridges, freezers, and fridge freezers, and how these
types of fires are investigated.
Following the tragic events at Grenfell Tower in 2017, where
a fridge freezer has been widely reported [although yet
unconfirmed] as being the origin of the fire, there has been
extensive media and public interest in the fire risks posed by
these appliances. Although the insurance and fire investigation
communities have long been aware of these risks, this new
heightened scrutiny is expected to result in changes to the way
these appliances are manufactured.
Millions of these appliances run in the UK without issue. It is the
very small percentage that catch on fire that we are interested in.
Many domestic refrigeration appliances are manufactured with
highly flammable plastic casing / backing. Combined with the
effects of escaped refrigerant such as isobutane, and polyurethane foam insulation, a small initial fire at the base of a
fridge freezer can rapidly spread, involving the entire appliance
and nearby combustible material within minutes.

Image courtesy of London Fire Brigade showing the
development of a fire after 60 seconds. A plastic
backed fridge freezer is on the left and a metal
backed one on the right.

Research by Which? indicates that nearly half the fridges,
freezers, and fridge freezers on sale in the UK have flammable
plastic backs.
There are no regulations in place in the UK that require domestic
refrigeration manufacturers to use non-flammable materials.
The British Standards Institution has stated that new, more
stringent fire safety requirements for fridge freezers will come
into effect in 2019.
Fires originating in domestic refrigeration can rapidly spread,
often resulting in extensive fire damage to the room of origin, as
well as to other areas of the property.

Typical fire damage to a kitchen from an under
counter freezer. Often the appliance has been
removed from the room of origin by the Fire Service.

Unlike other white goods such as tumble dryers or dishwashers,
where manufacturers may advise not to leave them unattended
or to turn off at the socket when not in use, fridge freezers are
generally always left on. This means fridge freezer fires can occur
at any time of the day, with greater risk to life generally posed
when occupants are asleep.
Fires originating in domestic refrigeration can have drastically
different outcomes in terms of the resulting fire damage to the
property and the value of the insurance claim. Fire damage
localised to the immediate area around the appliance is less
common in fridge freezer fires than fire damage caused by under
counter / work-top appliances.
The overall damage will vary depending on a number of factors
including the type of structure and location where the fridge

Positioning the appliances in their pre-fire locations
(reconstruction) can assist the determination of
cause and origin. This reconstruction of a scene is
very important.

freezer was positioned, the time between the fire starting and it
being discovered, ventilation, the type and quantity of available
adjacent fuel to burn, and the time between discovery and
suppression by the Fire Service.
UK Statistics for the period 2011-2015 indicate that in terms of
fires attributed to faulty appliances, fridges, freezers and fridge
freezers account for approximately 7% of the total. This represents
approximately four to five domestic refrigeration fires weekly in the
UK.
Statistics compiled by consumer group Which? for the period
2011-2015 are shown below.
Cause of domestic fires
2011-2015
% of fires caused by faulty appliances
Washing machines
Tumble dryers
Dishwashers
Cookers

Fire pattern on the side of a freezer indicating a rising
heat pattern with the fire originating near the bottom.

Fridges/freezers
Central heating
Microwaves

Causes of Fridge Freezer Fires

Hole

These include:
• Capacitor failure;
• Positive Temperature Coefficient Resistor (PTCR) failure;
• Damage causing escape and ignition of refrigerant;
• Electrical wiring fault;
• Defrost timer fault.
By far the most frequent cause of fridge freezer fires investigated
by IFIC Forensics is the capacitor failure. The polypropylene
capacitor is situated at the base of the fridge freezer and is
responsible for starting the motor on the compressor system, to
enable refrigerant to be routed through the appliance’s cooling
system.

Typical fire damage to the base of a fridge freezer,
with the fire affecting the compressor, capacitor, PTCR
and electrical wiring. Note the hole where the fire
has spread from the compressor compartment and
breached the main body.

These capacitors may fail simply due to age related wear and tear,
damage, improper installation, incorrect connections, or due to
sub-standard materials and manufacturing processes.
A heavily fire damaged capacitor may not in itself be indicative
of the fire originating at that area, as fire attack from the nearby
PTCR or electrical wiring may cause significant fire damage to the
capacitor.
The careful preservation of a fire damaged capacitor and
subsequent x-raying may indicate a catastrophic failure which has
caused the fire.

A fire damaged freezer capacitor.

The PTCR is a small disc shaped component that sits between
2 spring plates. It assists in the starting of the fridge freezer’s
compressor motor. By their very nature, these components are
designed to operate at high temperatures as the motor is drawing
significant current. Wear and tear and ingress of foreign material
into the PTCR can result in even greater elevated temperatures,
which can ignite the PTCR’s plastic housing. Fire can then rapidly
spread to the rest of the appliance. In some situations, the PTCR
may still work following the fire, even though its plastic housing has
turned to ash.
Highly flammable refrigerant such as R600a (Isobutane) in
domestic refrigeration appliances can ignite when it is allowed
to escape, either from manual damage or electrical damage,
such as a defrost heating wire contacting refrigerant piping. The
investigator needs to determine whether the gas has escaped
as a result of fire attack or whether the fire has started once the
flammable gas has already escaped.
As with other white goods, domestic refrigeration appliances
contain various electrical wiring and associated components which
can fail due to worn insulation, short-circuits and resistive heating.
A detailed visual and sometimes microscopic examination of
electrical wiring and components may detect signs of a causative
electrical fault.

Fridge freezer components examined next to an
exemplar capacitor.

A number of fridge freezer recalls were issued after a defrost timer
fault was reported to be responsible for numerous fires, including
a high profile fatal case. These models were manufactured in the
mid-2000s with the fault reported to be short-circuiting due to
water ingress. As with any fire investigation of an appliance, it is
important for the investigator to research if product recalls have
occurred for the model being investigated.
On occasion the adjuster or investigator will be attending the scene
of a suspected fire caused by a domestic refrigeration appliance
where the appliance has worked perfectly and something else in
the vicinity has caused the fire.

X-ray image of a capacitor that has failed and started
a fire.

An open mind is needed when investigating these cases, as well
as comprehensive recording of the background information.
The image on the following page shows fire damage to a fridge
freezer, caused by the policyholder placing lit tea-lights inside the
freezer compartment in an attempt to defrost it. After a period of
approximately 90 minutes the tea-light had softened the shelf on
which it was sitting, causing it to eventually fall down and ignite
plastic, with flame spread to the foam insulation.
Often, it will require extensive examinations to conclusively
determine whether a fire has originated within a domestic
refrigeration appliance or to it from an external source. Sometimes
the process is simpler, such as with the case illustrated in the
photo on the following page. The fire damage to the top of the
appliance is not consistent with that which is normally observed
from a fire originating within a fridge freezer, likewise the
surrounding fire damage in the alcove. The pattern of fire damage
spreading from the top of the appliance down is consistent with
the ignition source having been on top of the fridge freezer. Telltale signs of candle-wax residue down the side of the appliance
confirmed an unattended candle as having caused the fire.

Fire damage to a fridge caused by an electrical fault
at resistive heater wiring.

Investigating Domestic Refrigeration Fires
The scientific method should be used in all fire investigations,
and domestic refrigeration fires are no exception. Comprehensive
recording of the scene in the form of hand written notes,
sketches and photographs is required. All credible ignition
sources must be considered, even if it is apparent on initial
viewing that the fire has started in the fridge freezer. Important
considerations include:
• The orientation / location of the appliance with respect to
adjacent fire damaged material / items;
• The extent of fire damage and its location (i.e external /
internal, top, bottom, sides, around wiring / controls;
• Distinguishing between fire originating at the appliance and
fire spreading TO the appliance;
• How the fridge freezer was plugged in (i.e hardwired, into a
plug socket, into an extension cord);
• The condition of any plug top fuse (i.e discontinuous / blown);
• Whether any circuit breakers had tripped or older style fuses
blown;
• How the appliance is defrosted (manually or automatically);

Fire damage caused to a fridge freezer due to the
use of tea-lights to manually defrost the freezer
compartment.

• The age of the appliance, whether it was purchased new or
used, and whether purchase documentation is available;
• Whether anything unusual was noted prior to the fire (i.e
strange noises / odours/poor performance / dripping water);
• Whether any repair or servicing has ever been carried out, and
by whom;
• Details of the serial number, model number , batch number
etc from the rating plate (if it has survived the fire);
• An internet search to establish whether there have been any
product recalls of the appliance, and if so, for what reason;
• Whether the policyholder had registered the appliance;
• Vouching and receipts.
In cases where the fire damaged domestic refrigeration appliance
has been removed from the room in which it was originally
positioned (as is often the case when the attending Fire Service
place the appliance outside), a reconstruction of the scene
can add value to the investigation. The re-positioning of the
fire damaged appliance, work-tops, kitchen units and other fire
damaged items in their original pre-fire position can greatly assist
in identifying fire spread patterns, to aid in the determination of
the fire origin.

Recovery Potential

The removal or disturbance of evidence, post Fire Service
attendance, can adversely impact on the success or otherwise
of recovery prospects. Evidence should not be removed or
disturbed by others before your forensics arrive on scene. Early
appointment and attendance by forensics improves prospects of
evidence recovery and successful subrogation.

Fire spread to the fridge freezer from a candle.

No destructive examinations of the fridge freezer should be carried out
during the initial site investigation. The appliance should be wrapped /
packaged / labelled for transport to the appropriate evidence storage
facility, after it has been photographed in detail and appropriate notes
made.
Consideration must be given to whether there is still refrigerant within
the fridge freezer. Specialist advice may then need to be sought in how
best to transport the appliance.
A joint inspection of the domestic refrigeration appliance will often
involve experts appointed by the insurers of the house-hold, insurers
of the appliance manufacturer and sometimes insurers of any service
engineers / installers. Based on the results from the destructive testing and examination of the appliance insurers will then
be in a more informed position to consider recovery potential. The cause may be determined as being due to a manufacturing
fault, installer error, user error (such as failure to comply with manufacturer’s instructions), or the cause may not be conclusively
established.
The joint inspection will involve the full, thorough, and destructive testing of the appliance and will often include:
• Testing of electrical components for signs of failure;
• Cleaning of items, for example with a fibre-glass pen, to establish whether localised fire damage is present on electrical
connections;
• A microscopic examination of components if required, including destructive examinations of any printed circuit boards;
• Continuity testing of components;
• An examination of the power cable and plug-top;
• A comparison with an undamaged (exemplar) appliance or components;
• X-raying of the capacitor.

Common issues experienced with Domestic Refrigeration Investigations
• A delay between the fire being reported to insurers and instruction to the forensic investigator.
• Disposal of the entire appliance, or loss of parts of the appliance, either by the Fire Service or Restoration Company.
• No scene reconstruction possible due to disposal of fire damaged kitchen work-tops, units, or other kitchen appliances that
were near the fridge freezer.
• Manufacturer’s representative or service engineers permitted to recover or destructively examine evidence before an
independent forensic examination. IFIC Forensics has noted an increasing trend in manufacturers arriving to recover and
replace an offending item. Policy holders should be warned against this practice advising them that no access should be
permitted until your forensics have undertaken their investigation. It is reasonable to allow manufacturers access at the
same time as your forensics.

Recommendations for Adjusters / Insurers
• Attend the scene as soon as possible.
• Appoint forensics during the early stages of the claim.
• Take good quality photographs of the appliance, its pre-fire position and fire damage.
• Cover the appliance with a tarpaulin or similar if it has been moved outside or have it moved undercover (depending on its
fragility).
• Communicate with any involved Remediation Company to ensure the appliance is not touched and only essential cleaning
is carried out. It is better to have forensics attend first as the cleaning may inadvertently destroy evidence including relevant
smoke and other damage patterns.
• Establish whether there have been any product recalls if the make and model of the appliance has been established.
• Determine whether the manufacturers have ever contacted the insured in relation to any issues with the appliance or
vice-versa.
• Determine whether the policyholder has retained proof of purchase documentation and a user manual.

Advice that can be given to Policyholders
• Retain proof of purchase documentation.
• Register the appliance as soon as possible after purchase.
• Follow manufacturer’s instructions in the user guide, particularly in relation to how the appliance should be connected to the
electrical supply, and spacing requirements.
• Do not plug the appliance into an extension lead, even if nothing else is to be plugged in to it.
• Report any unusual odours or noises.
• Have the appliance serviced if it is performing poorly.
• Follow manufacturer’s instructions if the appliance needs to be manually defrosted.
• Ensure smoke detection is installed in the home.
• Ensure the appliance is not positioned in such a way that could hinder escape.

For further information please contact John Gow, Operations Manager at IFIC
Forensics on jgow@ific.co.uk
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Follow us on Twitter

Download the IFIC App

INSTRUCT IFIC FORENSICS TODAY:

UK: Tel: Free phone 0808 235 9767
Email: instructus@ific.co.uk
Web: www.ific.co.uk
Ireland: Tel: +353 (0)1 686 9318
Email: instructus@ific.ie Web: www.ific.ie

