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(54) REFRIGERATION APPARATUS AND METHOD OF DEFROSTING A REFRIGERATION 
APPARATUS

(57) A refrigeration apparatus (100) comprising a
main body portion (110). The refrigeration apparatus
(100) comprises at least one bimetallic strip (150) ar-
ranged on an inner surface of the main body portion
(110). The at least one bimetallic strip (150) is connected

to a voltage supply (200) such that, on application of a
voltage to the at least one bimetallic strip (150), the bi-
metallic strip (150) deforms causing a force to be exerted
outwards from the inner surface.
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Description

Technical Field

[0001] The present disclosure relates to a refrigeration
apparatus and a method of defrosting a refrigeration ap-
paratus.

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, at least one bimetallic strip arranged
on an inner surface of the main body portion, the at least
one bimetallic strip connectable to a voltage supply such
that, on application of a voltage to the at least one bime-
tallic strip, the bimetallic strip deforms causing a force to
be exerted outwards from the inner surface.
[0004] According to an example, the apparatus com-
prises an evaporator coil located in the main body, where-
in the at least one bimetallic strip is located in proximity
to the evaporator coil.
[0005] According to an example the evaporator coil
comprises a cover panel and the at least one bimetallic
strip is located on the cover panel.
[0006] According to an example the main body com-
prises a plurality of bimetallic strips arranged on each of
the inner surfaces of the main body.
[0007] According to an example the bimetallic strip
comprises a steel strip and a copper strip.
[0008] According to an example, the apparatus com-
prises a controller configured to determine that a defrost
process is required and, in response, apply a voltage to
the bimetallic strips.
[0009] According to an example, the controller is con-
figured to determine that the defrost process is complete
and, in response, stop applying the voltage to the bime-
tallic strip.
[0010] According to an example, the main body com-
prises a closable box and comprising a plurality of bime-
tallic strips arranged on at least one of the interior walls
of the box.
[0011] According to an example, the refrigeration ap-
paratus comprises a fridge and/or a freezer.
[0012] According to a second aspect disclosed herein
there is provided a method of defrosting a refrigeration
apparatus, the method comprising determining that a de-
frost process is required and applying a voltage to a bi-
metallic strip located on an inner surface of the refriger-
ation apparatus to cause expansion of the bimetallic strip
and a resulting force to be exerted outwards from the

inner surface.
[0013] According to an example, the method compris-
es determining that a defrost process is required based
on at least one of load of a compressor of the refrigerator,
temperature in a main body of the refrigeration apparatus
and a trigger event.
[0014] According to an example, the trigger event com-
prises at least one of a refrigerator door opening, a com-
pleted defrost process and a power up event.

Brief Description of the Drawings

[0015] 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 bimetallic strip in
connection with a voltage supply according to an ex-
ample;

Figure 2b shows schematically a bimetallic strip in
connection with a voltage supply according to an ex-
ample;

Figure 3 shows a control method according to an
example.

Detailed Description

[0016] 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 includes a main body com-
prising a refrigeration compartment therein, a compres-
sor for compressing and driving a refrigerant through a
refrigeration circuit of the refrigeration apparatus and a
controller. The refrigeration circuit of a refrigeration ap-
paratus includes an evaporator. The evaporator is locat-
ed inside the main body of a refrigeration apparatus.
[0017] During the refrigeration cycle of a refrigerator,
moisture in the air freezes and can stick to the surfaces
within the refrigeration compartment, and, in particular,
to the evaporator, as frost. The presence of frost reduces
the efficiency of the evaporator and thus the refrigeration
apparatus. Frost may also be seen on a panel covering
the evaporator as well as the inner surfaces of the main
body of the refrigeration apparatus. Frost may sometimes
build up to the point that it blocks airflow and the refrig-
erator stops cooling completely.
[0018] Self-defrost refrigeration apparatus are known.
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A self-defrost refrigeration apparatus is capable of per-
forming a defrost process to melt the frost that builds up
on the evaporator from the moisture in the air. The frost
may be melted by passing a heated fluid through the
evaporator. If the refrigerator has a defrost problem the
frost collected on the coils will not melt.
[0019] Figure 1 shows a refrigeration apparatus 100 in
accordance with an example. The refrigeration appara-
tus 100 comprises a main body portion 110. The main
body portion 110 is in the form of a closable box which
defines a refrigeration compartment 120. The refrigera-
tion compartment 120 is closable by a door 130. The
refrigeration apparatus 100 includes a plurality of bime-
tallic strips 150 arranged on the inner surface of the main
body 110. The bimetallic strips 150 are connected to a
voltage supply (not shown). The refrigeration apparatus
100 may be a fridge and/or a freezer.
[0020] In the example shown in Figure 1, a plurality of
bimetallic strips 150 are located on the inner surfaces of
the main body portion 110. In a further example, at least
one bimetallic strip 150 is located on an inner surface of
the main body portion. The at least one bimetallic strip
150 may be located in proximity to the evaporator of a
refrigeration device. The at least one bimetallic strip 150
may be located on the cover plate of an evaporator.
[0021] Figure 2a shows an example bimetallic strip
150. The bimetallic strip comprises a first strip 150a of a
first metal and a first strip 150b of a second metal with a
fixed connection 150c at each end. The first metal and
second metal are different and expand at different rates
when they are heated. The bimetallic strip 150 may be
formed of any suitable metals which have different ther-
mal expansion coefficients. The first metal may for ex-
ample comprise steel and the second metal may com-
prise brass or copper. The bimetallic strip 150 is connect-
ed to a voltage supply 200. This may be for example a
mains power supply which powers the refrigeration ap-
paratus 100 as a whole, optionally passed through a volt-
age regulator or transformer as necessary, or some oth-
er, dedicated power supply.
[0022] Figure 2b shows an example bimetallic strip 150
when a voltage is applied by voltage supply 200. As a
result of the applied voltage, a current flows through the
bimetallic strip 150. The current flow causes heating of
the bimetallic strip 150. The first strip 150a has a higher
coefficient of thermal expansion than the second strip,
resulting in bending of the bimetallic strip 150.
[0023] In use, when a voltage is applied to the bime-
tallic strips 150 arranged on an inner surface of the re-
frigeration apparatus 100, the bending of the bimetallic
strip exerts a force outwards from the inner surface. Force
is thus exerted by the bimetallic strip on frost which has
built up on the inner surface of the main body 110 of the
refrigeration apparatus 100. Once the exerted force is
high enough, the frost will break and defrost is achieved.
The refrigeration apparatus 100 may then operate at nor-
mal performance levels.
[0024] The refrigeration apparatus 100 comprises a

controller (not shown). The controller comprises a mem-
ory and processor. In this example, the controller is op-
erable to monitor operations of the refrigeration appara-
tus. For example, the controller can monitor and control
operations of one or more components of the refrigera-
tion.
[0025] The controller may be configured to operate a
defrost control system. In an example defrost control sys-
tem, a defrost control system for a self-defrosting refrig-
erator is configured to monitor a compressor load, deter-
mine whether at least a first defrost cycle is required
based on the compressor load, execute at least one de-
frost cycle when required; and regulate the defrost cycle
to conserve energy. A controller is operatively coupled
to a compressor, a voltage supply and a refrigeration
compartment temperature sensor. The controller makes
defrost decisions based on temperature conditions in the
refrigeration compartment in light of other events, such
as refrigerator door openings, completed defrost cycles,
and power up events. Defrost cycles are automatically
adjusted as operating conditions change, thereby avoid-
ing unnecessary energy consumption that would other-
wise occur in a fixed defrost cycle.
[0026] Figure 3 shows a control method according to
an example.
[0027] At S1, the method comprises determining a re-
quirement for a defrost process. The requirement for a
defrost process may be determined as described above
or in any other suitable manner.
[0028] At S2, once it is determined that a defrost proc-
ess is required a voltage is applied to the bimetallic strips.
The applied voltage causes a current flow in the bimetallic
strips, resulting in heating of the bimetallic strips. On heat-
ing, the bimetallic strips bend. Bending of the bimetallic
strips exerts a force outwards of the inner surface of the
main body of the refrigeration apparatus and causes
breakage of frost on the inner surface.
[0029] At S3, it is determined that the defrost process
is completed and the voltage is turned off.
[0030] The described apparatus and method provide
a self-defrost mechanism for a refrigeration apparatus.
[0031] It will be understood that the processor or
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
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stored software and hardware (and tangibly stored
firmware).
[0032] 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
or in 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.
[0033] 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.

Claims

1. A refrigeration apparatus comprising:

a main body portion;
at least one bimetallic strip arranged on an inner
surface of the main body portion, the at least
one bimetallic strip connectable to a voltage sup-
ply such that, on application of a voltage to the
at least one bimetallic strip, the bimetallic strip
deforms causing a force to be exerted outwards
from the inner surface.

2. A refrigeration apparatus according to claim 1, com-
prising an evaporator coil located in the main body,
wherein the at least one bimetallic strip is located in
proximity to the evaporator coil.

3. A refrigeration apparatus according to claim 2,
wherein the evaporator coil comprises a cover panel
and the at least one bimetallic strip is located on the
cover panel.

4. A refrigeration apparatus according to any of claims
1 to 3, wherein the main body comprises a plurality
of bimetallic strips arranged on each of the inner sur-
faces of the main body.

5. A refrigeration apparatus according to any of claims
1 to 4, wherein the bimetallic strip comprises a steel
strip and a copper strip.

6. A refrigeration apparatus according to any of claims
1 to 5, comprising a controller configured to deter-
mine that a defrost process is required and, in re-
sponse, apply a voltage to the bimetallic strips.

7. A refrigeration apparatus according to claim 6, the
controller configured to determine that the defrost
process is complete and, in response, stop applying
the voltage to the bimetallic strip.

8. A refrigeration apparatus according to any of claims
1 to 7, wherein the main body comprises a closable
box and comprising a plurality of bimetallic strips ar-
ranged on at least one of the interior walls of the box.

9. A refrigeration apparatus according to any of claims
1 to 8, the refrigeration apparatus comprising a fridge
and/or a freezer.

10. A method of defrosting a refrigeration apparatus, the
method comprising:

determining that a defrost process is required;
applying a voltage to a bimetallic strip located
on an inner surface of the refrigeration appara-
tus to cause expansion of the bimetallic strip and
a resulting force to be exerted outwards from
the inner surface.

11. A method according to claim 10, wherein determin-
ing that a defrost process is required is based on at
least one of load of a compressor of the refrigerator,
temperature in a main body of the refrigeration ap-
paratus and a trigger event.

12. A method according to claim 11, wherein the trigger
event comprises at least one of a refrigerator door
opening, a completed defrost process and a power
up event.
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