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EXECUTIVE SUMMARY
Background
Cheshire Fire and Rescue Service has a keen interest in emerging technology
designed to reduce the risk of cooking related fire incidents. The Health and Safety
Laboratory (HSL) was asked to test three products designed to prevent fires from
cooking left unattended on a stove.
Test Program
The devices tested were all designed to control the power to the hob, cutting power if
a dangerous situation is detected.





The Innohome Stove Guard device (on sale in the UK) uses a heat sensor to
monitor the heat at stove level and detect hazardous situation.
The CookStop (available in the US) uses a motion sensor. If no motion is
detected then a timer, factory set to five minutes, begins to countdown. This is
reset every time motion is detected; if the timer reaches zero (no motion
detected for five minutes) the device disables the hob.
The FireAvert (available in the US) is designed to disable the hob on the
sounding of an existing smoke alarm.

HSL designed three different cooking scenarios for evaluating the devices: shallow
frying, boiling and deep fat frying.
Results and Conclusions
The Innohome Stove Guard device performed as expected in the deep fat frying and
boiling tests, activating before the events escalated. It however was not effective
during the normal action of shallow frying since it disabled the hob before cooking
was complete. Action to allow frying left the device in a state where it initially did not
but then responded to a hazardous situation.
The five minute time limit of the CookStop device appeared to be adequate except
when cooking was left unattended close to completion. However the motion sensor
the device relies on was found to be activated by the steam caused during cooking.
The FireAvert device failed to activate in any of the tests. This may be due to the
product’s incompatibility with UK electrical system and the test setup. The installation
of smoke alarms in kitchens is not recommended in the UK.
The testing showed that the devices might have benefit, but in some cases they
prevent normal cooking activity. The devices were not tested for all high fire risk
cooking situations, for example grilling.
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1 INTRODUCTION
1.1 BACKGROUND
Fire statistics show that cooking related fires in England cause the greatest number
of injuries (around 40% of all fire injuries), and the second highest number of fire
deaths. Fire statistics for the Cheshire region mirror the national statistics, with
cooking related incidents accounting for over 50% of all house fires.
The majority of cooking fires are preventable, and tend to be the result of cooking
appliances being left unattended. Technology designed to reduce the incidence of
fires, deaths and injuries caused by cooking is now available on the market – in
particular, stove heat alarms.
There are several different stove alarms available on the world market. These tend
to be aimed at more vulnerable members of society, such as the elderly who may be
suffering from dementia or university students whose lack of life experience and the
fact that they are living away from home for the first time puts them at a higher risk of
causing a cooking fire. The devices are all essentially circuit interrupters with a
sensor input, but the type of sensor used varies between products. Internet searches
reveal that there are further products currently in development.
The Finnish company Innohome has a range of ‘intelligent’ cooker safety products
that are available in the UK, which utilise a patented technology that observes
cooker use through bespoke sensors.
Cheshire Fire and Rescue Service has a keen interest in emerging technology
designed to reduce the risk of cooking related fire incidents, such as the stove heat
alarms and in particular the ‘Stove Guard’ product developed by Innohome and sold
in the UK under the SONA brand.
Cheshire Fire and Rescue Service has previously conducted some in-house
research on the Innohome Stove Guard (model number SGK 500) at the University
of Central Lancashire (UCLAN). This research identified several weaknesses in the
product. In subsequent discussions with the UK distributor of the Innohome products,
the manufacturer informed Cheshire Fire and Rescue Service that a later version of
the product (model SGK 510) would address the weaknesses identified in the
research.
Mike Larking of Cheshire Fire and Rescue Service contacted the Health and Safety
Laboratory (HSL) to seek assistance in undertaking testing on the Innohome model
SGK 510 device in a kitchen setting. As there are other ‘stove protection’ products
already on sale in North America, he requested that HSL also test two of these
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devices and provide an insight into the performance of these three products based
on the results of testing them in a variety of different cooking scenarios.

1.2

INNOHOME/SONA STOVEGUARD

The device (Figure 1 and Figure 2) consists of a junction box and controller unit that
the cooker power is wired through, which will sit behind the cooker, and a
sensor/user interface unit that is intended to be mounted immediately above the
stove top, for example on a cooker hood. The device has several settings, but they
all seem to incorporate a temperature sensor and the option for automatic shut off if
the sound of an existing smoke or carbon monoxide (CO) alarm is detected by the
device.
The heat sensor and user interface unit has a separate, adhesive backed metal
mounting plate that the unit attaches to magnetically. When in operation, if it is
detached from the mounting plate, it alarms and the cooker is disabled.
There are several user function and sensitivity settings, which need to be set in
relation to the sensor’s height above the stove top. These are all set by removing the
unit from the device and performing a complex series of push and hold operations to
activate the desired settings.
The sensor can be installed on the kitchen ceiling or onto an extractor hood, so long
as it is within a 15 cm radius of the centre of the stove top. The instructions say the
device can be installed by attaching the adhesive mounting plate to the mesh of a
cooker hood.
Once installed and set up, the device will alarm if it senses a dangerous situation,
initially with a pre-alarm beep. If this occurs inadvertently during normal cooking, the
button on the sensor unit can be pushed during the pre-alarm period in order to reset
the alarm. This also causes the device to ‘learn’ what is ‘normal cooking’. According
to the instructions, this needs to happen between one and five times in order for the
device to work effectively.
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Figure 1 – Innohome/Sona stove guard device packaging

Figure 2 - Innohome/Sona stove guard device as received

Page 7 of 43

1.3

COOKSTOP

The CookStop device is currently available only in North America. North American
cookers come with a 4-pin or non-earthed 3-pin plug to be supplied with 220 VAC via
a 2-phase 110 VAC domestic supply.
The CookStop is available in plug-in or hard-wired forms. The direct hard-wired
device used in HSL’s tests is designed to sit on one phase of the cooker’s 2-phase
supply and obtain its power via a 110 VAC connection with the phase it controls.
The device consists of an electrical controller unit that sits behind the cooker and a
separate user interface unit with motion sensor designed to be situated under the
kitchen wall units next to the cooker (the latter is shown in Figure 3). The user unit is
connected to the electrical unit with a RJ45 lead that also supplies the power to the
user unit. The device has a pre-set timer of five minutes, with a countdown clock that
appears once the large cook button is pressed. This allows cooking to start and the
countdown is re-set every time motion is detected. If a lack of movement allows the
clock to count down to zero, the device cuts power to the cooker. The device has a
current sensor and must detect a current load drawn by the cooker in order for the
countdown clock to start in order to reduce nuisance alarms and needless tripping of
the cooker’s power.
The device is supplied with an administrator key (Figure 4) that allows the timer to be
adjusted and lock-out timers to be set. With this key in, it is also possible to set a
single longer cooking period to allow the cooker to be left unattended. Without the
key the only buttons that work are the ‘cook’ and ‘stop’ buttons.
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Figure 3 - CookStop user interface unit

Figure 4 - CookStop administrator key
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1.4

FIREAVERT

The FireAvert device (Figure 5) is only available in North America in a 3-pin / 4-pin
version (Figure 6). It is a single unit that plugs into the wall behind the cooker and
into which the cooker is then plugged. It is therefore able to be installed without the
need for an electrician. The device has a relatively high profile in the US as it has
been developed by a firefighter who took the product onto a television show called
Shark Tank, which is the US version of the UK Dragons Den.
The FireAvert device works by cutting power to the cooker if it detects the sound of
an activated smoke alarm, and it needs to be synchronised to an existing smoke
alarm upon installation. The device has a current sensor and must detect a current
load drawn by the cooker in order for the smoke alarm to trigger the device. This
aims to reduce nuisance alarms and needless tripping of the cooker’s power. If an
alarm is detected for longer than 10 minutes, the device will cut the power without
sensing a load. The device takes its own power supply via a parallel connection to
one of the phases it is controlling.

Figure 5- FireAvert packaging
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Figure 6 - FireAvert device as received
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2 METHODS
2.1

TEST ENCLOSURE

A mock-up kitchen, 2 m wide, 2 m deep and 2.4 m high with mock wall and base
units, was built using wood covered with Promat Supalux fire resistant board. The
test enclosure was open at the front and fitted with a ‘cooking area’ to the rear. This
included a Supalux ‘worktop’ running along the rear wall, with a commercially
purchased, domestic electric hob with ceramic hot plates fitted in the centre. The wall
and base unit mock-ups sat to either side of the hob, and an extracting hood was
fitted over the hob, arranged to extract to outside of the enclosure. The finished
enclosure is shown in Figure 7.
Separate domestic smoke and heat alarms were fitted to the kitchen ceiling at the
front of the enclosure and a portable domestic carbon monoxide alarm was placed
on the ‘work top’. For some tests the heat alarm was moved to near to the centre of
the ceiling.
Six type K 1.5 mm diameter stainless steel sheathed thermocouples were installed in
the enclosure. Table 1 gives details of their locations.
Table 1- Thermocouple locations
Number
TC1
TC2
TC3
TC4
TC5
TC6

Thermocouple location
On hood next to Innohome sensor
100 mm above pan
Ceiling above the hood
Ceiling in front of enclosure
Inside cooking pan
Ceiling centre, next to domestic heat alarm
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Figure 7 - Test enclosure

2.2

COOKING SAFETY DEVICE INSTALLATION

The hob was a domestic UK model and required a single phase 240 VAC supply.
Two of the devices were designed to switch a North American domestic 220 VAC 2phase electrical supply that cannot be easily replicated with a UK single 240 VAC or
industrial 3-phase 415 VAC supply. However, the devices themselves are powered
by just one of the 120 V phases, so they could be tested using a single phase
110 VAC supply, which is easily achieved from a UK mains supply via a transformer.
It was therefore decided that rather than using the devices to control power to the
hob directly, they would be used to indirectly operate a switch in the hob supply. This
also had the benefit of allowing any of the devices to control the hob without
remaking the supply connections.
The devices were installed in the circuit of a regulated power supply that converted
the output from each of the devices to a uniform 24 VDC. The 24 VDC signal
controlled by the test device was used, via a contactor switch, to control the 240
VAC mains power supply to the hob (providing an equivalent function to the device in
normal service). The 24 V outputs also gave a recordable signal showing the device
state.
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This means that when a device was activated, which would normally cut power
flowing through the device to the hob, it actually cut power to the 24 VDC power
supply, turning it off. This gave a voltage drop, which was recorded by a data logger,
and de-energised the contactor switch coil causing it to switch to the ‘off’ position
and cut power to the hob.
This switching mechanism introduced a short delay of a few hundred milliseconds
compared to how the devices would cut power to the hob if directly wired, but this is
not long enough to have an effect on the test.
This method also allowed the installation of a manual override switch to allow the
test team to cut the power to the hob from a safe distance should any of the devices
fail to operate and create a dangerous situation.
An array of 500 W halogen lamps was used as a current load for the two devices
that need to detect a load to function.
Once connected, the devices were located under the hob behind the mock units.
This is similar to the position where they would be located in a typical domestic
kitchen setting.

2.3

DATA ACQUISITION

The thermocouples and device operation signal were logged on a Graphtec GL240
data logger at a rate of 1 Hz. A manual switch was also attached to a channel on the
logger. This was used to allow the test operator to put a marker in the recorded data,
which was used to indicate the start of a test and to flag the time of any significant
events.
After each device had been tested it was left in an operational state (although not
used to control the hob) and its connection to the data logger was maintained for
information purposes.
The tests were recorded on two HD camcorders, one framed closely on the hob and
one framed widely on the front of the enclosure with lighting positioned to accentuate
any smoke emitted from the enclosure.

2.4

TEST PROGRAMME DESIGN

The purpose of the tests was to investigate whether the devices allowed normal
domestic cooking activities without impediment and then to determine if and when
the devices activated if cooking was left unattended. Each device used different
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methods of activation, and therefore the test programme for each device was
adjusted to investigate the effectiveness of each device.
The specific programme for each device is described in the test sections that follow.
Three different cooking scenarios were evaluated: shallow frying, boiling and deep
fat frying.
Low cost supermarket brand middle bacon was used for shallow frying due to its
high water content, increased cooking time, steam production and its high fat content
making it likely to burn and smoke when overcooked. The content of curing
preservatives also made it safer to handle than other forms of high fat meat
products, in terms of microbiological contamination. Two rashers were used for each
test as they filled the frying pan when raw but quickly shrink to expose parts of the
pan when cooking, allowing residues to smoke and burn during normal cooking.
For the boiling tests, frozen peas in water or just water alone were used.
In order to avoid test operator interaction with hot oil, the deep fat frying tests used
only sunflower oil without any food. These deep fat frying tests were carried out with
all three devices active and with each of their outputs logged, as an oil fire would
likely damage the enclosure and prevent subsequent testing.
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3 SONA/INNOHOME “STOVE GUARD” COOKER SAFETY DEVICE
TESTS

3.1

COMMISSIONING TEST

The purpose of this test was to ensure that the cooker, remote switch and safety
device functioned and interacted correctly. No data acquisition infrastructure was
installed other than a single video camera and the safety device was installed at its
default settings; note the height between the hood and the hob positioned the device
10 mm higher than the height range recommended in the instructions. No smoke,
heat or carbon monoxide alarms were installed.
The test was witnessed by Mike Larking and Mike Anderson from Cheshire Fire and
Rescue Service.
Pans of water were placed on the hob to boil, starting at one and increasing
gradually to three, at which point the safety device issued a pre-alarm beep. The
sensor unit button was pressed so that the device allowed cooking to continue. The
hob was then turned off manually and allowed to cool.
A small quantity of sunflower oil (Figure 8) and two rashers of bacon were added to a
cold frying pan (Figure 9). The pan was placed on the hob and the hob was turned
on; the pan was left with no further interaction. The bacon started to cook and then
started to burn and produce smoke; after 9 minutes the sensor started to alarm and
the device cut the power to the switch, cutting power to the hob. The bacon was
over-cooked in the centre but still appeared ‘under-done’, or pale and not browned
from frying around the edges (Figure 10).
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Figure 8 - Quantity of oil used for bacon tests

Figure 9 - Bacon in pan before start of commissioning test
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Figure 10 - Bacon after commissioning test

3.2

TEST 1 - BOILING WATER TEST

The sensor was attached to the mesh of the cooker hood as recommended by the
manufacturer’s instructions, although the hood was not turned on. The device was
reset to its factory settings and the sensitivity was adjusted to the correct setting for
the sensor height above the hob. The smoke alarm was installed at the front of the
enclosure. Temperature data were recorded along with power output from the switch
indicating if the device was allowing power to the hob (the recorded data are shown
in Figure 11).
The test involved gradually bringing four pans of water to a rolling boil and removing
the lids of the pans once they were boiling.
After 27 minutes, when all the pans were boiling, the smoke alarm activated and the
device cut power to the hob.
The alarm was silenced and the device reset by pressing the sensor; this occurred
again several times and the smoke alarm was deactivated at around 47 minutes by
removing its batteries.
After 51 minutes, the extractor hood was turned on and 5 minutes later the sensor
detached from the hood (due to condensation affecting the adhesive) and the test
was terminated.
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Figure 11 - Data from Test 1 – Innohome boiling water

3.3

TESTS 2 AND 3 - BACON UNATTENDED

The sensor was refitted to the front of the hood, not on the mesh to avoid it
detaching again; this area was still in the zone recommended in the device
instructions.
Two tests were conducted both with a small quantity oil and two rashers of bacon in
a cold pan. In both tests, the hob was turned on and the pan was then left without
interaction. The extractor hood was turned off in Test 2 and turned on for Test 3.
In Test 2 the device activated and cut the power after 13 minutes (Figure 12), at
which point the bacon was smoking and burnt in places with char and but undercooked in other places (Figure 13).
In Test 3 the device activated and cut the power after just under 5 minutes (Figure
14) when the bacon was crispy in places and under-cooked in others (Figure 15).
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Figure 12 – Data from Test 2 Innohome bacon unattended

Figure 13 - Bacon after Test 2
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Figure 14 - Data from Test 3 – Innohome bacon unattended
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Figure 15 - Bacon after Test 3

3.4

TEST 4 – COOKING BACON UNTIL ‘CRISPY’

The purpose of the test was to determine if the device allowed the cooking of bacon
to a crispy/well-done but edible level (as might be typical in many domestic
situations). Two slices of bacon with a small quantity of oil were used and the bacon
was cooked whilst being turned over and moved around the pan with cooking tongs.
After 4 minutes of cooking, the sensor issued a pre-alarm. The sensor button was
pressed to override the alarm and cooking was continued. After another minute, the
sensor alarmed, activated and cut power to the cooker. At this point the bacon had
not been cooked to the intended ‘crispy’ level, and had not actually been browned to
any degree (Figure 16).
With the alarm activated, the sensor button would not initiate a reset. However, once
the sensor unit was removed from its backing plate and replaced the device reset.
Once this was done, cooking was resumed until the bacon appeared ‘crispy’ (Figure
17) and there was no further warning or intervention from the sensor. The action
spikes on the data graph (Figure 18) indicate the time of pre-alarm, the time of
device activation and the time the device was ‘reset’ by removing and replacing the
sensor.
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Figure 16 - Point at which the device cut the power to the cooker -Test 4 – Innohome
cooking bacon crispy test

Figure 17 - Bacon cooked 'crispy' - Test 4
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Figure 18 - Data from Test 4

3.5

TEST 5 – REPEAT OF BACON UNATTENDED TEST

The purpose of this test was to repeat Test 3 to ensure that removing the device
from its backing plate to reset it had no effect on its performance during a
subsequent cooking session.
Two slices of bacon were added to a cold pan with a small quantity of oil, placed on
the heat and left without interaction. Twelve minutes later (Figure 19) the device
activated and cut the power to the cooker, by which time the bacon was burnt and
charred in places, but under-cooked in others (Figure 20).
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Figure 19 - Data from Test 5 – Innohome bacon unattended

Figure 20 - Bacon after Test 5, at 12 minutes
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3.6

TEST 6 - BACON COOKED THEN LEFT UNATTENDED

The purpose of the test was to investigate how the sensor managed the situation of
the cooking being left unattended when nearly complete. Two slices of bacon were
placed in a cold pan with a small quantity of oil. An attempt was made to cook the
bacon on full heat whilst turning and moving it around the pan. The plan was to cook
the bacon until it was close to a ‘crispy’ level and then leave it on the heat without
further interaction.
After 8 minutes (Figure 21), the device activated and cut power to the hob. This was
before the bacon was fully cooked (Figure 22). The only way to restart cooking was
to remove the sensor from the backing plate and replace it, which reset the device
and reactivated the hob. It was decided to leave the bacon without interaction at this
point. After a further 8 minutes (from the restart), the bacon in the pan was smoking
heavily and after another 8 minutes, acrid smoke was coming out of the enclosure
(Figure 23). The manual override was then activated and the hob turned off
remotely. Once cooled, the bacon was discovered to be mostly char (Figure 24).

Figure 21 - Data from Test 6 – Innohome Bacon cooked crispy then left unattended
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Figure 22 - Bacon at the point the device activated – Test 6

Figure 23 - Smoke emitted from enclosure during Test 6
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Figure 24 - Remains of bacon after Test 6

3.7

TEST 7 – BOIL DRY TEST

As the device failed to operate in Test 6 as expected, it was replaced with an
identical unit. The sensor was set to the sensitivity based on height as per the
manufacturer’s instructions and the device was ‘trained’ in the same manner as the
commissioning test (section 3.1) by boiling pans of water until it pre-alarmed at which
point the sensor was pressed to override the sensor. At this point the device was
deemed ready to test.
Sufficient frozen peas were added to a sauce pan to cover the base with an even
level (approximately 2 cm deep) and they were covered with cold water (Figure 25).
An additional thermocouple was placed inside the pan at pea level. The pan was
placed on the heat with the lid on for 8 minutes. When the water was boiling, the pan
lid was removed. One minute later (9 minutes into the test), the device pre-alarmed
and the sensor was pressed to override it. After 34 minutes, most of the water had
evaporated, as seen from the data (Figure 26) the temperature recorded by the
thermocouple in the pan falls. A smell of burning was noted 2 minutes after this,
which gradually increased and visible smoke was seen coming from the pan (Figure
27). The device alarmed and activated 1 hour and 22 minutes after the start of the
test, at which time most of the peas were charred (Figure 28).
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Figure 25 - Peas and water in pan before start of Test 7 Innohome boil dry test

Figure 26 - Data for Test 7
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Figure 27 - Peas smoking during Test 7

Figure 28 - Peas after Test 7
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3.8

CHIP PAN TESTS

Three chip pan tests were carried out. For these tests all three devices were installed
and logged. Approximately 3 cm depth of sunflower oil was placed in a sauce pan
but no food was added to the oil. The first two tests were designed to be “cook and
leave” tests - the oil was heated to around 200 °C, which is above normal cooking
temperature, and then left with the hob set to maximum without further interaction.
In Test A, the oil was heated to 200 °C slowly with the hob setting gradually
increased until the oil was at 200 °C. At this point the hob setting was put on
maximum and the kitchen then left unoccupied.
In Test B, the oil was heated to quickly with the hob set at maximum from the start.
The kitchen was occupied until the oil reached 200 °C, after which it was left
unoccupied and without any further interaction.
In Test C, the pan with cold oil was placed on the hob which was set at maximum.
The kitchen was unoccupied and the oil was left without interaction right from the
start of the test.
In Tests B and C, a short curtain of plastic sheeting was placed over the upper front
of the enclosure to hold smoke at the ceiling level to aide smoke alarm activation by
allowing a layer of smoke to develop.

3.8.1 Test A Results for Innohome Device
The Innohome device activated 9 minutes after being left without interaction, when
the temperature of the oil was 279 °C (Figure 29). As the device was controlling the
hob, this was turned off by the device at this point but the oil’s temperature continued
to rise for 2 minutes to 284 °C before starting to cool down.
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Figure 29 - Data for Test A – Chip pan test, oil heated slowly to 200 °C then left
unattended

3.8.2 Test B results for Innohome Device
The device activated after 13 minutes when the oil’s temperature was 265 °C (Figure
30). As the device was not actually controlling the hob during this test, the hob was
not turned off by the device activation and the test was continued beyond this point
in order to assess the other devices.
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Figure 30 - Data for Test B – chip pan tests, oil heated quickly to 200 °C then left
unattended

3.8.3 Test C Results for Innohome Device
The device activated after 14 minutes when the oil temperature was 257 °C (Figure
31).
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Figure 31 - Data for Test C – chip pan test, oil left unattended from start of test

3.9

INNOHOME TESTS DISCUSSION

In the shallow frying tests, where the aim was to cook crispy bacon, the device
activated to a full alarm and cut power to the hob before cooking had finished. In fact
in the first test the bacon had little browning from cooking and appeared very underdone.
The data suggest that the Innohome device is sensitive to the temperature of the pan
surface and appears to work on the basis of temperature rise. In test 6, when the
device activated before the bacon was cooked, removing and replacing the sensor
from the back plate appeared to reset the device. The fact that it then allowed the
bacon to burn suggests that following the device being reset the sensor then
accepted the hot pan as ‘normal’. It may have required a further significant rise in
temperature to activate the device again.
There is a possibility that a brief power cut during cooking could reset the device in a
similar manner to removing and replacing the sensor from its back plate, but this was
not tested.
The Innohome device seemed to operate as expected in the boiling and chip pan
tests, activating to turn off the hob before a fire could start.
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In the boil dry test, the peas were allowed to cook for a long time after boiling dry,
producing a lot of smoke before the device activated. In a more typical domestic
situation, this would have likely activated a smoke alarm in an adjacent room to the
kitchen. With the potential for the sound of an independent alarm to trigger the
Innohome device, this could have shut down the hob before the heat sensor.
However, in subsequent testing of other devices (such as Test 10, section 4.3) when
the Innohome sensor was left active it was noted that it was not always activated
when the smoke alarm sounded.
The fact that the sensor is adhered to the hood with an adhesive backing is of
concern; it came off the hood during a boiling water test when adhered to the mesh.
If the sensor came loose in normal operation and the user placed it away from the
cooker, e.g. on the worktop next to the cooker, the device would still allow cooking
activity but would no longer be in a position to measure pan temperature and
therefore sense a dangerous situation.
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4 COOKSTOP TESTS
The CookStop user interface panel was installed to the underside of the high level
cupboards next to the hob, in a position recommended in the manufacturer’s
instructions. The motion sensor displays a blue light when activated and its
maximum range was found to be about 2 metres from the front of the enclosure.

4.1

TEST 8 - BACON UNATTENDED TEST

A small quantity of oil and two rashers of bacon were placed in a cold pan on the
hob, which was then turned on and the pan was then left without interaction with all
personnel out of the range of the motion sensor. The data for the test (Figure 32)
was timed from the point at which the range of the motion sensor was cleared.
After 5 minutes, at the end of the countdown timer on the device, it cut the power to
the hob. At this time the bacon was not cooked (Figure 33).

Figure 32 - Data for Test 8 – CookStop bacon unattended
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Figure 33 - Bacon after Test 8

4.2

TEST 9 – BOILING WATER TEST

The test involved gradually bringing four pans of water to a rolling boil, removing the
lids of the pans once they were boiling and then leaving them unattended with noone within the motion sensor’s range. The ambient temperature in the test chamber
at the start of the test was 10 °C rising to 14 °C during the test (Figure 34); as a
result, a lot of visible steam was produced by the boiling pans.
After 2 minutes, the motion sensor activated, presumably in response to the steam
produced by the cooking, resetting the countdown timer to five minutes. This was
observed to happen on two more occasions. Fourteen minutes into the test, the
countdown reached its five minutes without being reset by the motion sensor and the
CookStop device cut the power to the hob. At this time, two of the pans had boiled
dry (one of which had been heated enough to be permanently damaged) and there
was less steam being produced by the remaining two pans.
The device did not automatically reinstate the power to the hob when the enclosure
was re-entered after the test; it was reset by pressing the cook button.
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Figure 34 - Data for Test 9 – CookStop boiling water

4.3

TEST 10 – BACON COOKED THEN LEFT UNATTENDED TEST

The purpose of the test was to investigate how the CookStop device responded if the
cooking was left unattended when nearly complete. Two slices of bacon were used
with a small quantity of oil and an attempt was made to cook them whilst turning and
moving the bacon around the pan. The plan was to cook the bacon almost to a
crispy level and then leave without interaction.
Temperature data from the test is shown in Figure 35.
Five minutes after the cooking was left unattended, the countdown on the device
reached zero, the device activated and cut the power to the hob; at this point the
bacon was heavily charred, smoking heavily (Figure 36), and the smoke alarm was
sounding continuously despite the hood extractor being on full.
In addition to the Cookstop device, the other devices, smoke and heat alarms were
active for this test and at points during the test the smoke alarm activated at several
points, these are shown as spikes on the “Smoke Alarm” trace data (Figure 35). In
this test it was noted that the Innohome device did not respond to the smoke alarm.
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Figure 35 - Data for Test 10 – CookStop bacon cooked and then left unattended

Figure 36 - Bacon at the point of device activation - Test 10
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4.4 CHIP PAN TESTS
The chip pan tests were described in Section 3.8. All three devices were used on
each of the three tests.
4.4.1

Test A Results for CookStop Device

The device activated 5 minutes after being left without interaction. At this point the
temperature of the oil was 250 °C (Figure 29) (Section 3.8.1). As the device was not
controlling the hob during this test, heating continued for testing the other devices.
4.4.2 Test B results for CookStop Device
The device activated 5 minutes after being left without interaction, when the oil’s
temperature was 265 °C (Figure 30) (Section 3.8.2). As the device was not
controlling the hob during this test, the test continued at this point for the other
devices.
4.4.3 Test C Results for CookStop Device
The device activated after 5 minutes when the oil temperature was 140 °C (Figure
31) (Section 3.8.3).

4.5

COOKSTOP DISCUSSION

The tests show that there are situations when the motion sensor can be activated by
steam created in the cooking process which would mean that the device allows
unattended cooking for longer periods than pre-set by the timer. There is also a
potential that the motion sensor could be activated by other movement such as pets
or wafting curtains, but this has not been tested.
The 5 minute timer appears to be adequate when the cooking is left unattended early
in the process but when the shallow frying was left close to the completion of
cooking, the food was smoking significantly by the time the device activated.
The CookStop interface has large back-lit buttons. In stand-by mode the larger cook
button flashes green very brightly. This was noted as particularly distracting during
testing, to the point where it may cause problems for someone with impaired
cognitive abilities, which is potentially one group of target users.

5 FIREAVERT TESTS
The manufacturer of the FireAvert devices also supplied a smoke alarm that is
readily available in the US and therefore is known to have no issues syncing to the
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FireAvert device. This smoke detector was installed in the test chamber near the
centre of the ceiling and successfully synchronised with the installed device.
The FireAvert device was tested several times; In Test 10 (the final ‘crispy bacon’
test, section 4.3), in the chip pan tests (section 3.8) and in two further tests in which
bacon was left unattended along with a boiling pan of water.
In each of these tests the FireAvert device failed to activate upon the first sounding
of the smoke alarm. The device did activate around 10 minutes after the first smoke
alarm activation. This is the intended behaviour when the stove is not drawing power
during an alarm, and shows that it was successfully synched to the smoke alarm.
From the results of these tests it appears that the 1 kW current loading placed on the
device was not adequate to indicate to the device that it was in control of a cooker.
The manufacturer was contacted and they provided a simple fix that should have bypassed the current sensor. However, when tested again on a chip pan test, Test C
(section 3.8.3) the device still failed to respond immediately to the first smoke alarm
activation.
5.1

FIREAVERT DISCUSSION

In Test 10 the smoke alarm activated during the cooking process. The FireAvert
device did not activate upon this first alarm, had it been worked as intended by the
manufacturer, it the result of this nuisance alarm would have been the device
stopping cooking before it was complete.
In the UK, installation of smoke alarms in kitchens is not recommended
(http://www.fireservice.co.uk/safety/smoke-alarms/). Rather, the recommendation is
to install heat alarms on the ceiling; these activate when they sense a temperature of
58 °C.
In the chip pan tests the smoke alarm activated after the other devices. In Test B
with rapid heating, the oil had reached 298 °C before the smoke alarm activated.
There is the potential that the oil could have reached its auto-ignition temperature (of
the order of 400 °C for cooking oils) before a smoke alarm in an adjacent room or
corridor was activated.
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6 CONCLUSIONS
The aim of these tests were to understand how the Innohome, CookStop and
FireAvert cooker safety devices respond in various cooking scenarios, to address if
the devices can prevent dangerous situations escalating to a fire. They seek to find
out whether there are any situations where they prevent normal cooking activity from
taking place and how they respond if the cooking is left unattended.
All of the devices shut off the hob under some circumstances, but all showed
shortcomings that could prevent them responding to all fire risk scenarios
encountered in domestic hob cooking.
The Innohome device did not respond correctly to the situation of shallow frying
bacon and in order to produce well-cooked bacon the device had to be tampered
with by removing the sensor from the backing plate and then resetting. This is not a
method described in the manual, but was an action taken during testing to allow
cooking to continue. It is therefore credible to assume that other users might
discover this work-around. It was shown in Test 6 that this action – while effective for
cooking – actually left the device in a state where it was no longer responded
adequately to a hazardous situation.
The Innohome also had a smoke alarm activation mechanism but the heat sensor
appeared to activate first. In Test 1 the Innohome activated immediately on the
smoke alarm. However, in Test 10 the smoke alarm sounded on more than one
occasion but failed to trigger the Innohome device. This may indicate an issue with
reliability or perhaps problems with the complex programming system leading to
mistakes in set-up.
While more of an operational issue than one of safety, the method of attaching the
Innohome sensor to the hood appears inadequate for its intended use. The adhesive
of the mounting plate can be affected by condensation caused in cooking, such that
sensor detaches from the hood with the mounting plate. If this led to the sensor
being relocated so that it was no longer in the steam over the hob, then the system’s
ability to respond to hazardous situations would be compromised although the hob
would still be active.
The CookStop motion sensor was activated by the steam of cooking so that the hob
remained powered even if there was no other motion from someone in the vicinity,
and therefore it might allow unattended cooking to continue for longer than
programmed into the device.
The FireAvert device was not fully evaluated because it was not possible to get it to
function normally within the test set-up. This was most likely to be due to
incompatibility between a device designed for US mains electricity and the way this
was being simulated in the UK.
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The testing showed that the devices might have benefit in safe monitoring of some,
but not all, open pan cooking, but in some cases might interfere with normal cooking
activity which could discourage use or lead to workarounds that temporarily disabled
operation of the device.
The devices were only tested in cooking in open pan situations. Other high fire risk
cooking situations, grilling for example, were not tested.
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HSL: HSE’s Health and Safety Laboratory is one of the
world's leading providers of health and safety solutions
to industry, government and professional bodies.
The main focus of our work is on understanding and
reducing health and safety risks. We provide health and
safety expert advice and consultancy, research,
specialist training and products.
At HSL, we have been developing health and safety
solutions for over 100 years. Our long history means
that we're well placed to understand the changing
health and safety landscape, and anticipate future
issues.
We employ over 450 scientific, medical and technical
specialists, including occupational health and risk
management experts to help our clients manage a wide
range of issues in workplace health and safety.

ISO 9001 ISO 14001 OHSAS 18001

Health and Safety Laboratory
Harpur Hill
Buxton
Derbyshire
SK17 9JN
UK
www.hsl.gov.uk
T : +44 (0) 1298 218000
E: hslinfo@hsl.gsi.gov.uk

Page 44 of 43

