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(67)  There is disclosed a refrigeration apparatus
(102) comprising a main body portion (104) and a door
(105) constructed and arranged to be moved between
an open position in which access is enabled to a storage
compartment (126) in the main body portion, and a closed
position in which the door (105) is closed against a door
frame of the main body portion so as to enclose the stor-
age compartment (126). The refrigeration apparatus
(102) comprises a compressor (114) for compressing

REFRIGERATION APPARATUS AND METHOD

and driving a refrigerant through a refrigeration circuit
(106) of the refrigeration apparatus. The refrigeration ap-
paratus (102) comprises a controller (120), the controller
being configured to monitor a load of the compressor
(114) to obtain compressor load information, and the con-
troller configured to determine a closure status of the
door (105) based at least in part on the compressor load
information.
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Description
Technical Field

[0001] The presentdisclosure relates to a refrigeration
apparatus and a method of operating a refrigeration ap-
paratus. More particularly the present disclosure relates
to detecting correct closure of a door of a refrigeration
apparatus.

Background

[0002] Refrigeration apparatus are known. Refrigera-
tion apparatus operate to keep perishables, such as food
and drink, cold or below a certain temperature. Known
refrigeration apparatus include fridges and freezers.

Summary

[0003] According to a first aspect disclosed herein,
there is provided a refrigeration apparatus comprising: a
main body portion; a door constructed and arranged to
be moved between an open position in which access is
enabled to a storage compartment in the main body por-
tion, and a closed position in which the door is closed
against a door frame of the main body portion so as to
enclose the storage compartment; and a compressor for
compressing and driving a refrigerant through a refriger-
ation circuit of the refrigeration apparatus; the refrigera-
tion apparatus comprising a controller, the controller be-
ing configured to monitor a load of the compressor to
obtain compressor load information, and the controller
configured to determine a closure status of the door
based atleastin part onthe compressorload information.
[0004] According to an example, the closure status of
the door comprises one of: open; correctly closed; incor-
rectly closed.

[0005] According to an example, the load of the com-
pressor comprises an electrical current load and/or a
torque load.

[0006] According to an example, the refrigeration ap-
paratus comprises a sensor constructed and arranged
to sense when the door has been moved from the open
position to the closed position.

[0007] Accordingto anexample, the sensor comprises
one of: a switch; an optical sensor; a camera.

[0008] According to an example, the controller is con-
figured to start the timer when it is determined that the
doorhas been moved from the open position to the closed
position.

[0009] According to an example, the controller is con-
figured to determine if the load on the compressor reach-
es a threshold value within a threshold time.

[0010] According to an example, the controller is con-
figured to cause an alert to a user indicating that the clo-
sure status of the door comprises an incorrect closure,
when it is determined by the controller that the load on
the compressor has not reached the threshold value in
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the threshold time.

[0011] According to an example, the refrigeration ap-
paratus comprises a temperature sensor for sensing a
temperature of an evaporator of the refrigeration circuit.
[0012] According to an example, in response to a de-
termination by the controller that a temperature of the
evaporator is above a threshold temperature, and a de-
termination by the controller that the load on the com-
pressor has notreached the threshold value in the thresh-
old time, the controller is configured to cause an alert to
a user indicative of a leakage of the refrigerant.

[0013] According to an example, in response to a de-
termination by the controller that a temperature of the
evaporator is at or below a threshold temperature, and
adetermination by the controller that the load on the com-
pressor has notreached the threshold value in the thresh-
old time, the controller is configured to cause an alert to
a user indicating that the closure status of the door com-
prises an incorrect closure.

[0014] According to an example, the refrigeration ap-
paratus comprises a fridge and/or a freezer.

[0015] According to a second aspect there is provided
a method of operating a refrigeration apparatus compris-
ing: monitoring a load of a compressor of the refrigeration
apparatus so as to obtain compressor load information;
and determining a closure status of a door of the refrig-
eration apparatus based at least in part on the compres-
sor load information.

[0016] According to an example, the method compris-
es alerting a user that the closure status of the door com-
prises an incorrect closure, at least in part in response
to a determination that a load on the compressor has not
reached a threshold value in a threshold time following
a determination by a sensor that the door has been
moved from an open position to a closed position.
[0017] According to an example, the alerting a user
that the closure status of the door comprises anincorrect
closure being at least in part in response to a determina-
tion that a temperature of an evaporator of the refriger-
ation apparatus is at or below a threshold temperature.

Brief Description of the Drawings

[0018] To assist understanding of the present disclo-
sure and to show how embodiments may be put into ef-
fect, reference is made by way of example to the accom-
panying drawings in which:

Figure 1 shows schematically a refrigeration appa-
ratus according to an example.

Figure 2A shows schematically a refrigeration appa-
ratus with a door of the refrigeration apparatus in an
open state.

Figure 2B shows schematically a refrigeration appa-
ratus with a door of the refrigeration apparatus in a
correctly closed state.
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Figure 2C shows schematically a refrigeration appa-
ratus with a door of the refrigeration apparatus in an
incorrectly closed state.

Figure 3 shows schematically a plot of compressor
load against time according to an example.

Figure 4 shows schematically a flow chart of a meth-
od according to an example.

Detailed Description

[0019] As briefly described above, refrigeration appa-
ratus are known. Refrigeration apparatus are operate to
keep perishables, such as food and drink, cold or below
a certain temperature. Known refrigeration apparatus in-
clude fridges (also referred to as refrigerators) and freez-
ers. Also known are combined fridge-freezers, which
have separate fridge and freezer compartments. A
known refrigeration apparatus comprises a door for al-
lowing access to a storage compartment of the appara-
tus, for storing food for example. If the door is incorrectly
closed then this may lead to an undesirable temperature
rise within the refrigeration apparatus, and/or increased
power consumption in attempting to maintain the refrig-
eration apparatus at the required temperature.

[0020] Figure 1 shows a refrigeration apparatus 102
according to an example. The refrigeration apparatus
102 comprises a main body portion 104. A door 105 is
movable between open and closed positions so as to
provide access to a compartment or cabinet 126 for stor-
ing one or more items, such as food and drink, in an
interior of the main body portion 104. When in the closed
position the door 105 is configured to enclose the com-
partment 126. In Figure 1 the door 105 is closed and
therefore the compartment 126 is not visible. A power
connector is schematically shown at 140. Power connec-
tor 140 enables the refrigeration apparatus 102 to be
connected to a mains power supply, for example, for pow-
ering the refrigeration apparatus.

[0021] A refrigeration system or circuit is shown gen-
erally at 106. The refrigeration circuit 106 comprises an
evaporator 108, and a condenser 110. A compressor is
schematically shown at 114, between evaporator 108
and condenser 110. An expansion device is schemati-
cally shown at 116, between condenser 110 and evap-
orator 108. The evaporator 108, compressor 114, con-
denser 110, and expansion device 116 are connected
by pipes or tubes 112 for enabling a refrigerant to move
around the system 106, in a closed-loop manner. Move-
ment of the refrigerant is shown schematically by the
block arrows. As is known, the refrigerant is evaporated
in evaporator 108 of refrigeration apparatus 102, which
then absorbs heat in the compartment 126 so as to cool
down or keep cool one or more items stored therein. The
refrigerant then releases this absorbed heat outside of
the refrigeration apparatus 102 to the ambient atmos-
phere before being recycled in the refrigeration circuit
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106. The refrigerant is cooled down by being passed
through expansion device 116, before re-entering the re-
frigeration apparatus 102. The compressor 114 acts, at
least in part, to drive the refrigerant through the circuit
106. Therefore a load or demand, such as an electrical
current and/or torque on the compressor 114 may be
considered indicative of how much cooling is required or
is being carried out. For example, when the refrigeration
apparatus 102 is first turned on then a temperature in the
compartment 126 will be relatively high. For example the
temperature in the compartment 126 may be ambient
temperature, which may be about 15°C. Accordingly the
load on the compressor will be relatively high as it works
to drive the temperature in the compartment 126 down
to an operating temperature. Where the refrigeration ap-
paratus 102 comprises a fridge, the operating tempera-
ture may be in the region of 1°C to 5°C, and preferably
between about 3°C and 5°C. Where the refrigeration ap-
paratus comprises a freezer, the operating temperature
may be in the region of - 15°C and -20°C, and preferably
about -18°C.

[0022] A temperature sensor is shown schematically
at 118. The temperature sensor 118 is operable to sense
or detect a temperature of the evaporator 118. This as-
pect will be described in more detail below.

[0023] A sensor is shown schematically at 121. The
sensor 121 is operable to detect when the door 105 is
closed, or operable to sense when an attempt has been
made (e.g. by a user) to close the door. In other words
the sensor 121 is constructed and arranged to sense
when the door 105 has been moved from an open posi-
tion to a closed position.

[0024] Sometimes, after a user has moved the door
105 from the open position to the closed position, the
door may in fact be incorrectly closed. For example, a
user may attempt to close the door of the refrigeration
apparatus 102, but a properly or correctly closed state is
prevented by one or more badly positioned items in the
refrigeration apparatus pressing out against the door
105, preventing a correctly closed state from being
achieved. The door 105 may also be incorrectly closed,
for example, if a seal or gasket of the door (and/or cor-
responding door frame) has failed, for example if the seal
has perished or become loose. A failed seal may mean
for example that cold air in the compartment 126 can
escape, to be replaced by warmer, ambient air, requiring
the compressor 114 to work harder to maintain the com-
partment 126 at the required temperature. It may be dif-
ficult for a user to see or notice when this occurs, since
from a distance it may appear that the door 105 has been
successfully or correctly closed. Open, correctly closed,
and incorrectly closed states are further described with
respect to Figures 2A to 2C, below.

[0025] The sensor 121 may comprise a switch 120
which is activated when the door 105 is closed against
a door frame of the main body portion 104. Alternatively
the sensor 121 may comprise a camera or an optical
sensor.
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[0026] A controlleris shown schematically at 120. The
controller 120 comprises a memory 122 and a processor
124. In this example the controller 120 is operable to
monitor operations of the refrigeration apparatus 102. In
this example the controller 120 is operable to control op-
erations of the refrigeration apparatus 102. For example
the controller 120 can monitor and control operations of
one or more components of the refrigeration circuit 106.
For example the controller 120 can monitor a load (e.g.
current and/or torque) of the compressor 114. For exam-
ple the controller 120 can monitor a temperature of evap-
orator 108, by receiving temperature information from
temperature sensor 118. For example the controller 120
can monitor a current on stator windings of the compres-
sor 114. In some examples the torque load or demand
on the compressor can be derived from the determined
electrical current load or demand of the compressor 114.
[0027] Inthisexampleadisplayis schematically shown
at 130. The display may comprise an LCD display, and/or
one ormore LEDs. The display 130 is operable to display
one or more alerts to a user (for example a flashing light),
for example to alert the user that the door of the refrig-
eration apparatus is incorrectly closed, or that there is a
leakage of refrigerant. The display may also, forexample,
display when the door is correctly closed. For example
a green light may be indicative of correct closure, and a
red light may be indicative of incorrect closure. In the
example of Figure 1 a speaker is schematically shown
at 132. The speaker 132 is operable to sound one or
more audible alerts to a user (e.g. a beeping or buzzing
noise), for example to alert the user that the door of the
refrigeration apparatus is incorrectly closed, and/or that
there is a leakage of refrigerant. In some examples, the
refrigeration apparatus may comprise only one of display
130 and speaker 132.

[0028] Figures 2A to 2C are schematic plan views
showing different closure states of a door 205 of a refrig-
eration apparatus 202. Figures 2A to 2C respectively
show closure states where the door 205 is open, correctly
closed, and incorrectly closed.

[0029] In Figure 2A, the door 205 of refrigeration ap-
paratus 202 is open. The door 205 comprises a seal or
gasket 207. A door frame 209 on main body portion 204
is schematically shown. The door frame 209 may addi-
tionally or alternatively comprise a seal or gasket. The
sensor 221 can sense that the door is open. In this open
state a user can access the internal compartment 226 of
the refrigeration apparatus, for example to remove an
item from the compartment 226 or to place an item in the
compartment 226.

[0030] InFigure 2B the door 205 is shown in a correctly
closed state. In Figure 2B the door 205 is closed and
sealed against door frame 209. Accordingly refrigerated
air in the compartment 226 cannot escape from refriger-
ation apparatus 202 (other than, perhaps, insignificant
or undetectable amounts of escaping air). Sensor 221
senses that the door 205 is in a closed state.

[0031] In Figure 2C the door 205 is improperly closed.
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In Figure 2C the door 205 is not fully sealed against door
frame 209. That is, although sensor 221 senses that the
door has been closed, one or more gaps or holes 211
exist between door 205 and door frame 209. Cold, refrig-
erated air from the compartment 226 can escape from
the one or more gaps 211. Warmer, ambient air from the
environment (e.g. kitchen) can flow in to the compartment
through the one or more gaps 211. As described above
the one or more gaps 211 may be caused by an item in
the compartment 226 pushing against the door 205. Ad-
ditionally or alternatively the one or more gaps 211 may
be caused by a damaged seal 207. In some situations
the incorrect closure of door 205 is not sensed by sensor
221 because the one or more gaps 211 is located at a
position between the door 205 and door frame 209 which
is remote from the sensor 221. In some situations the
incorrect closure of door 205 is not sensed by sensor 221
due to the sensor 221 being insufficiently sensitive.
[0032] Generally speaking "incorrectly closed" may be
distinguished from "correctly closed", in that when the
door is incorrectly closed refrigerated air in the compart-
ment 126 can escape from the compartment 126. Or in
other words it may be considered that when incorrectly
closed the door 205 is not sealed against a door frame
209 of the refrigeration apparatus 202. This contrasts
with a correctly closed state, in which the door 205 is
correctly sealed against door frame 209, and refrigerated
air cannot escape from compartment 226.

[0033] Figure 3isagraph schematically showing a plot
of compressor load or demand (e.g. current or torque)
against time. The solid line A is a plot showing a load-
time curve when the refrigerator door is correctly closed.
The dashed line B is a plot showing a load-time curve
when the refrigerator door is incorrectly closed.

[0034] Referring to plot A, at time t0O the refrigerator
door is properly or correctly closed. Initially the load of
the compressor increases as the compressor works to
cool down the refrigeration apparatus to compensate for
a rise in temperature caused by the door having being
open. The load peaks at time t1, before reducing and
settling to a threshold load L+, or steady state load at
time t2. In some examples the threshold load Ly com-
prises a predetermined load value or a target load value
that is being monitored by the controller. In some exam-
ples the threshold load L comprises a range of values,
such that a load falling within that range is considered to
meet the threshold requirement. In some examples, the
load must be within the threshold range for a threshold
time (e.g. 30 seconds) to satisfy the threshold require-
ment.

[0035] Referringto plotB, attime t0 an attemptis made
to close the door of the refrigeration apparatus. However,
the door is incorrectly or not fully closed. In this example
the load does not reach the threshold load L. This is
because in this example the compressoris having to work
harder to compensate for the heat loss due to the incor-
rectly closed door.

[0036] In some examples the refrigeration apparatus
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comprises a timer. The timer may be controlled by con-
troller 120. In some examples the timer is started when
the refrigerator door is closed, or at least sensor 121 has
sensed (correctly or incorrectly) that the door has been
closed. Therefore, the controller 120 may start the timer
when sensor 121 senses that the door has been closed.
A threshold time t, is shown in Figure 3. In some exam-
ples, if the load on the compressor settles to a threshold
load (e.g. load Lt) within the threshold time t,, then the
door is determined by the controller 120 to have been
fully or correctly closed. On the other hand, if the load on
the compressor does not settle to the threshold load (e.
g. load Lt) within the threshold time t,, then the door is
determined by the controller 120 to have been improp-
erly, or not fully, closed. Thus, the controller determines
that the load curve A represents a door closure status
where the door has been fully or correctly closed, and
determines that load curve B represents a door closure
status where the door is incorrectly closed, such that the
door is incorrectly sealed against the door frame of the
refrigeration apparatus. The threshold time tx may be,
for example, 30 seconds or a minute.

[0037] In some examples where the compressor load
does not fall to the threshold load L within the threshold
time t, this is due to a reason other than the door being
incorrectly closed. Forexample, failure of the compressor
load to reach the threshold load Lt may be due to a leak-
age of refrigerant. In some examples, a leakage of re-
frigerant is detected by sensing a temperature of the
evaporator e.g. detecting temperature of evaporator 108
using temperature sensor 118. The temperature sensor
118 may comprise, for example, a thermistor such as a
negative temperature coefficient (NTC) thermistor.
Therefore in some examples determining a closure sta-
tus of the door comprises, when the compressor load
fails to reach the threshold value within the threshold
time, determining a temperature of the evaporator. If the
temperature of the evaporator is above a threshold tem-
perature T, then the failure of the compressor to settle
to the threshold load Ly is determined by the controller
120 to be due to leakage of refrigerant rather than due
to incorrect door closure. If on the other hand the tem-
perature of the evaporator is below the threshold tem-
perature T, then the failure of the compressor to settle
to the threshold load Ly is determined by the controller
120 to be due to incorrect door closure. The threshold
temperature T, may vary dependent on refrigerator ap-
paratus type e.g. whether it is a fridge or a freezer. By
way of example only, where the refrigeration apparatus
comprises a fridge, T, is about 2°C. By way of example
only, where the refrigeration apparatus comprises a
freezer, T, is about -15°C.

[0038] In some examples the refrigeration apparatus
102is configured and arranged to alert a user of incorrect
door closure or refrigerant leakage, for example using
display 130 and/or speaker 132 shown in Figure 1. In
some examples the refrigeration apparatus can provide
an output or alert relating to both door closure status and
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refrigerant leakage status. For example the refrigeration
apparatus could provide an output showing that the door
is correctly closed and there is no refrigerant leakage, or
the door is incorrectly closed and there is no refrigerant
leakage, or the door is correctly closed and there is re-
frigerant leakage etc.

[0039] In some examples the controller 120 can also
determine when the door is in an open state, for example
when a user is placing items in or removing items from
the refrigeration apparatus 102. For example the control-
ler 120 may receive this information from sensor 121.
Additionally or alternatively the controller 120 may be
able to determine that the door 105 is open based at least
in part on received compressor load information. By way
of example, the compressor load may be relatively high
(e.g. higher than when the door is closed and incorrectly
closed) when the door is open, to compensate for the
refrigerated air escaping via the open door 105.

[0040] A method according to an example is shown in
Figure 4.

[0041] At S1 a door 105 of a refrigeration apparatus
102 is open, for example because a user is placing an
item in and/or removing an item from the refrigeration
apparatus 102.

[0042] At S2, the user closes the door. Closure, or at-
tempted closure of the door 105, may be sensed by sen-
sor 121.

[0043] At S3, a timer is started and compressor load
information (e.g. electrical current and/or torque) is mon-
itored and obtained.

[0044] At S4, a determination is made as to whether
the compressor load has reached a threshold value with-
in a threshold time.

[0045] If the determination at S4 is "yes", then the
method proceeds to S5, where it is determined that the
door has been closed correctly.

[0046] If on the other hand the determination at S4 is
"no", then at S6 a temperature of the evaporator 108 of
the refrigeration apparatus is monitored or checked using
temperature sensor 118.

[0047] At S7, a determination is made as to whether a
temperature of the evaporatoris above a set or threshold
value.

[0048] If the determination at S7 is "yes", then as
shown at S8 it is determined that there is a gas leakage
(i.e. a leakage of refrigerant).

[0049] Then, at S10 an alert (e.g. an audible or visual
alert) is provided so as to alert a user of the gas leakage.
[0050] If the determination at S7 is "no", then it is de-
termined at S9 that the door 105 of the refrigeration ap-
paratus 102 is incorrectly closed.

[0051] Then, at S10 an alert (e.g. an audible or visual
alert) is provided so as to alert a user of the incorrectly
closed door.

[0052] In some examples, a type of alert provided at
S10 differs depending on whether there is a gas leakage
or the door is incorrectly closed.

[0053] It will be understood that the processor or
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processing system or circuitry referred to herein may in
practice be provided by a single chip or integrated circuit
or plural chips or integrated circuits, optionally provided
as a chipset, an application-specific integrated circuit
(ASIC), field-programmable gate array (FPGA), digital
signal processor (DSP), graphics processing units
(GPUs), etc. The chip or chips may comprise circuitry
(as well as possibly firmware) for embodying at least one
or more of a data processor or processors, a digital signal
processor or processors, baseband circuitry and radio
frequency circuitry, which are configurable so as to op-
erate in accordance with the exemplary embodiments.
In this regard, the exemplary embodiments may be im-
plemented at least in part by computer software stored
in (non-transitory) memory and executable by the proc-
essor, or by hardware, or by a combination of tangibly
stored software and hardware (and tangibly stored
firmware).

[0054] Reference is made herein to data storage, or
memory, for storing data. This may be provided by a sin-
gle device or by plural devices. Suitable devices include
for example a hard disk and non-volatile semiconductor
memory.

[0055] Although at least some aspects of the embod-
iments described herein with reference to the drawings
comprise computer processes performed in processing
systems or processors, the invention also extends to
computer programs, particularly computer programs on
orin a carrier, adapted for putting the invention into prac-
tice. The program may be in the form of non-transitory
source code, object code, a code intermediate source
and object code such as in partially compiled form, or in
any other non-transitory form suitable for use in the im-
plementation of processes according to the invention.
The carrier may be any entity or device capable of car-
rying the program. For example, the carrier may comprise
a storage medium, such as a solid-state drive (SSD) or
other semiconductor-based RAM; a ROM, for example
a CD ROM or a semiconductor ROM; a magnetic record-
ing medium, for example a floppy disk or hard disk; optical
memory devices in general; etc.

[0056] The examples described herein are to be un-
derstood as illustrative examples of embodiments of the
invention. Further embodiments and examples are en-
visaged. Any feature described in relation to any one ex-
ample or embodiment may be used alone or in combi-
nation with other features. In addition, any feature de-
scribed in relation to any one example or embodiment
may also be used in combination with one or more fea-
tures of any other of the examples or embodiments, or
any combination of any other of the examples or embod-
iments. Furthermore, equivalents and modifications not
described herein may also be employed within the scope
of the invention, which is defined in the claims.
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Claims

1.

A refrigeration apparatus comprising:

a main body portion;

a door constructed and arranged to be moved
between an open position in which access is en-
abled to astorage compartmentin the main body
portion, and a closed position in which the door
is closed against a door frame of the main body
portion so as to enclose the storage compart-
ment; and

a compressor for compressing and driving a re-
frigerant through a refrigeration circuit of the re-
frigeration apparatus;

the refrigeration apparatus comprising a control-
ler, the controller being configured to monitor a
load of the compressor to obtain compressor
load information, and the controller configured
to determine a closure status of the door based
at least in part on the compressor load informa-
tion.

A refrigeration apparatus according to claim 1,
wherein the closure status of the door comprises one
of: open; correctly closed; incorrectly closed.

A refrigeration apparatus according to claim 1 or
claim 2, wherein the load of the compressor com-
prises an electrical current load and/or a torque load.

A refrigeration apparatus according to any of claims
1 to 3, comprising a sensor constructed and ar-
ranged to sense when the door has been moved
from the open position to the closed position.

A refrigeration apparatus according to claim 4,
wherein the sensor comprises one of: a switch; an
optical sensor; a camera.

A refrigeration apparatus according to claim 4 or
claim 5 comprising a timer, wherein the controller is
configured to start the timer when it is determined
that the door has been moved from the open position
to the closed position.

A refrigeration apparatus according to claim 6, the
controller configured to determine if the load on the
compressor reaches a threshold value within a
threshold time.

A refrigeration apparatus according to claim 7, the
controller configured to cause an alert to a user that
the closure status of the door comprises anincorrect
closure, when it is determined by the controller that
the load on the compressor has not reached the
threshold value in the threshold time.
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A refrigeration apparatus according to claim 7, the
refrigeration apparatus comprising a temperature
sensor for sensing a temperature of an evaporator
of the refrigeration circuit.

A refrigeration apparatus according to claim 9,
wherein in response to a determination by the con-
troller that a temperature of the evaporator is above
a threshold temperature, and a determination by the
controller that the load on the compressor has not
reached the threshold value in the threshold time,
the controller configured to cause an alert to a user
of a leakage of the refrigerant.

A refrigeration apparatus according to claim 9,
wherein in response to a determination by the con-
troller that a temperature of the evaporator is at or
below a threshold temperature, and a determination
by the controller that the load on the compressor has
notreached the threshold value in the threshold time,
the controller configured to cause an alert to a user
indicating that the closure status of the door com-
prises an incorrect closure.

A refrigeration apparatus according to any of claims
1 to 11, the refrigeration apparatus comprising a
fridge and/or a freezer.

Amethod of operating arefrigeration apparatus com-
prising:

monitoring a load of a compressor of the refrig-
eration apparatus so as to obtain compressor
load information; and

determining a closure status of a door of the re-
frigeration apparatus based at least in part on
the compressor load information.

A method according to claim 13, comprising alerting
a user that the closure status of the door comprises
an incorrect closure, at least in part in response to a
determination that a load on the compressor has not
reached a threshold value in a threshold time follow-
ing a determination by a sensor that the door has
been moved from an open position to a closed po-
sition.

A method according to claim 14, the alerting a user
that the closure status of the door comprises an in-
correct closure being at least in part in response to
a determination that a temperature of an evaporator
of the refrigeration apparatus is at or below a thresh-
old temperature.
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