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(67)  Theinvention relates to a method for monitoring
frost in a heat pump system (1). The method comprises
- obtaining an image of a surface area of the heat pump
system (1) with a camera (9) (S101),

- comparing the image with a predefined reference
(S102),

- deciding to start a defrosting cycle dependent on the
comparison between the image and the predefined ref-
erence (S103).
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Description

[0001] Theinvention relatestoamethod for monitoring
frost in a heat pump system. In addition, the invention
relates to a heat pump system and a computer program
product.

[0002] Heat pump systems use refrigerants to trans-
port heat from a source medium (typically air or water)
to a destination medium (typically air or water).

[0003] In a first heat exchanger (evaporator) heat is
transferred from the source medium to the refrigerant.
The refrigerant is circulated through a network of piping
and components, including at least a first heat exchang-
er, a compressor, an expansion valve and a second heat
exchanger (condenser). In the second heat exchanger,
heat is transferred from the refrigerant to the destination
medium.

[0004] One of the ways of characterising heat pump
systems is related to the source medium that is used.
The main types are air source heat pump systems and
water source heat pump systems.

[0005] During heat transfer in the evaporator, the re-
frigerant heats up and the source medium cools down.
The source medium enters at a temperature T, and
leaves at a temperature T,, with T, > T,,. The pressure
of the source medium may also change during this pas-
sage through the evaporator.

[0006] During this energy transfer, the source medium
may reach a temperature such that moisture, either in
the environment of the evaporator or directly in the source
medium, can reach a temperature such that the temper-
ature is lower than the solidification temperature, causing
frost or icing.

[0007] The frost that forms will at least partially cover
part of the evaporator, thus reducing the exchange sur-
face and thus the performance of the heat pump system.
[0008] In order to ensure proper functioning, heat
pump systems are defrosted when frost is detected. De-
frosting can be done in several ways. For instance, warm
refrigerant can be passed through the evaporator via a
bypass system to warm up and defrost the evaporator.
Alternatively, natural defrosting can be used, in which
defrostingis allowed to take place naturally by convection
with the source medium. During defrosting, no heattrans-
fer from the source medium to the refrigerant and sub-
sequently to the source medium is achieved. This results
in a drop in system performance, a decrease in operating
time, a partial stoppage of the heat pump system and
therefore dissatisfaction or discomfort for the user.
[0009] In order to decide to initiate defrosting, frosting
needs to be detected. Frost may be detected by meas-
uring a temperature difference of the source medium be-
tween an inlet and an outlet of the heat exchanger, or a
temperature difference of the refrigerantbetween an inlet
and an outlet of the heat exchanger. If the temperature
difference is below a threshold or the heat exchange per-
formance is deemed insufficient, itis considered that heat
exchange is not good enough and that one of the likely
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causes is frosting. Defrosting may then be activated.
[0010] Temperature measurement may be carried out
using contact temperature sensors. Such temperature
sensors measure temperature in a localised mannerand
require direct contact between the temperature sensor
and the element whose temperature is to be measured.
[0011] The current approach of measuring tempera-
ture difference has its limitations: the identification of
frosting takes place after the negative consequences of
frosting are already present. Also, as a consequence
thereof, defrosting takes a lot of time, as the frost is al-
ready largely present.

[0012] Furthermore, frosting is identified indirectly, i.e.
as an assumed cause of the drop in performance. How-
ever, other causes may also lead to a situation in which
the temperature difference does not reach the threshold,
such as a partial or total obstruction of the source medi-
um, a failure of a temperature sensor, leakage of refrig-
erant or any other medium, an issue with the fan or a
problem with the correct reading (poor contact or posi-
tioning of the probe with the medium being measured).
Initiating defrosting will in such cases not resolve the
problem and could even worsen it.

[0013] US10900697B2 describes the use of a detec-
tion device for detecting icing conditions of a heat ex-
changer. Such a detection device optionally comprises
a temperature sensor or a camera and/or a memory unit
of historically collected measured values.

[0014] The object of the invention is therefore to pro-
vide an improved manner to detect frost in a heat pump
system.

[0015] The objectis solved by a method for monitoring
frost in a heat pump system, the method comprising

- obtaining an image of a surface area of the heat
pump system with a camera,

- comparing the image with a predefined reference,

- deciding to start a defrosting cycle dependent on the
comparison between the image and the predefined
reference.

[0016] The method may be carried out by a camera,
possibly in combination with a control unit of the heat
pump system. Obtaining an image is done by a camera,
while the further steps of the method may be carried by
the camera or by the control unit. The camera and the
control unit may be provided in a single module, the con-
trol unit may be integrated into a main electronic board
of the heat pump system, or the control unit and the cam-
era may be integrated into a specific electronic board,
which is able to communicate with the main electronic
board of the heat pump system. The camera is configured
to capture an image of the surface area of the heat pump
system and transmit this image to the control unit. The
control unit is configured to receive such image, perform
acomparison with a predetermined reference and decide
to start a defrosting cycle dependent on the outcome of
the comparison. The control unit and the camera may be
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separate devices that are configured to communicate
with each other. Alternatively, the control unit and the
camera may be integrated.

[0017] The surface area of the heat pump system pref-
erably is a surface of a heat exchanger, in particular the
evaporator. Alternatively, the surface area may be or
comprise part of the piping connections connected to the
evaporator. However, the surface of the evaporator is
usually the first surface to grow frost on and the easiest
to detect frost on.

[0018] The method provides for reducing the impact of
frost on a heat pump system by contactless monitoring
a surface of the heat pump system. By comparing the
obtained image to a reference, a decision can be taken
to start a defrosting cycle or not.

[0019] The described method allows to identify frost
early, i.e. when only little frost is present or even before
the first frost is present. This allows for early and short
defrosting times. This improves the energy performance
of the product, shortens the operating time and ensures
better user comfort.

[0020] The described method further allows to monitor
and analyse a large surface area of the heat pump sys-
tem, instead of only obtaining temperature measure-
ments of one or more local measurement points, such is
for instance the case when using contact measurement
Sensors.

[0021] The method allows to measure or monitor the
actual frost that is building up, and therefore makes it
possible toimplement efficient and proportionate defrost-
ing. Thisis not possible with current solutions, since these
are based on identifying frosting based on reduced heat
exchange performance or a measured temperature dif-
ference, but these are only indications of possible pres-
ence of frost. By obtaining an image of a surface area of
the heat pump system with a camera it possible to start
adefrosting cycle dependent on the amount of frost being
determined, or in other words, dependent on the deter-
mined differences between the image and the predefined
reference. A decision may be taken to initiate a longer or
a shorter defrosting cycle, instead of initiating a standard
defrosting cycle which may be too short, (resulting in not
all the frost being removed or frost reappearing relatively
quicky) or too long (resulting in too long a downtime
and/or unneeded loss of thermal energy).

[0022] As defrosting can be started earlier, when only
little frost is present, the amount of condensate to be
discharged from the defrosting process is also reduced.
By avoiding a big volume of condensate to be generated
in a short time, the problem of overflowing condensate
containers and the spread of condensate on components
of the heat pump system that are not suitable for con-
densate (water) contact, such as electrical connections
and components) is avoided.

[0023] The solution allows direct identification of icing
by measuring the phenomena that cause it, not its con-
sequences. This allows a more accurate diagnosis of the
system’s behaviour and does not indicate a diagnosis of
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natural icing when it is a system failure.

[0024] Thereis no need to attach atemperature sensor
to surface of the heat exchanger. Placing a temperature
sensor may create a barrier in the flow of the source
medium and consequently reduce the heat exchange
performance of the heat exchanger by creating a pres-
sure drop or by reducing the available heat exchange
surface. The camera, as now proposed to be used, can
be positioned away from the surface area of the at least
one heat exchanger to be monitored and outside the flow
of the source medium. The operation of the heat pump
system is thus not disturbed.

[0025] Furthermore, a camera allows to monitor a sur-
face area of the heat exchanger, rather than a local ded-
icated position on the surface area as with using a tem-
perature sensor attached to the surface.

[0026] Using a camera also results in an improved re-
activity to changing conditions, while a standard temper-
ature sensor attached to the surface.

[0027] According to an embodiment, the heat pump
system comprises an evaporator and the surface area
of the heat pump system is a surface area of the evap-
orator.

[0028] The evaporator may be an air-refrigerant heat
exchanger.
[0029] According to an embodiment the surface area

of the evaporator comprises

- aninlet area of the evaporator, and/or

- an outlet area of the evaporator, and/or

- at least part of an outer surface of the evaporator,
and/or

- aninner surface of the evaporator.

[0030] Preferably, the surface of which animage is ob-
tained is or comprises the surface subject to the earliest
frosting. This area is dependent on the product design
but corresponds to the area of the exchanger where the
lowest temperature measurements are achieved at the
surface. It is noted that frosting doesn’t necessarily first
appear on the outlet area of the evaporator where air is
leaving the evaporator with a lower temperature, as frost-
ing also depends on other factors, like pressure and hu-
midity.

[0031] The mostrelevant surface area of the evapora-
toris/are the outer surface(s) of the evaporator. The outer
surfaces are usually opposite to each other and are in a
horizontal or vertical orientation when in use.

[0032] According to an embodiment the camera is an
optical camera.

[0033] According to an embodiment the image is an
optical image and the predefined reference is an optical
reference image of the surface area.

[0034] The term optical camera is used to refer to a
camera sensitive to wavelengths in the range of 380 -
750 nm, or a subrange thereof.

[0035] The optical camera may be a digital camera.
The optical camera is configured to record, analyse, or



5 EP 4 382 836 A1 6

send/airimages to a control unit of the heat pump system
without there being any physical contact between the
camera and the surface area of the heat exchanger. A
light source may be provided to ensure the surface area
of the heat pump system of which an image is to be ob-
tained is well lit, also during nights.

[0036] The predefined reference may be images of the
same surface of the heat exchanger. The predefined ref-
erence may be an image with or without frost, and the
comparison may be done by determining a difference or
resemblance with the predefined reference.

[0037] The predefined reference may also be a colour
value of the image pixels of the surface area of the heat
exchanger.

[0038] For an optical camera, comparing the optical
image obtained to the optical reference image is about
identifying a deformation in the optical image. For in-
stance, in case of an surface area of the evaporator, frost
may be form and as result thereof the space between
evaporator fins is reduced or even closed by the ice. The
comparing may thus corresponds to changes of the
space available between two successive evaporator fins.
[0039] The predefined reference may also be a set of
reference parameters or rules based on a learning logic.
With the use of artificial intelligence, the reference pa-
rameters may be obtained by providing a batch of learn-
ing images with labels indicating whether or not icing is
present and/or whether or not a decision to start a de-
frosting cycle is to be taken. Based on these learning
images with labels, the control unit can learn and define
rules to detect when to start and/or stop defrosting when
an image is obtained.

[0040] According to an embodiment the camera is a
thermal camera.

[0041] The use of an infrared camera to capture an
image, i.e. to measure temperatures of the surface of the
heat pump system of which an image is obtained, has
the advantage that there is no dependency on changes
in light conditions, the appearance of external events,
like dust, leaves, water, system vibration, etc. on the heat
exchanger surface or on the camera.

[0042] The thermal camera allows the temperature to
be measured over a field of points. These measurements
are then compared to reference temperature values for
which frosting is known to appear.

[0043] In order to improve the reliability of the method,
a set of values are measured by the thermal camera and
a decision to start a defrosting cycle is only taken if a
minimum number of points are below the reference tem-
perature values. The same applies to the detection of the
end of defrosting, as will be explained in more detail be-
low.

[0044] According to an embodiment the image is a
thermal image and the predefined reference is

- areference temperature value, and/or
- athermal reference image.
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[0045] The term thermal camera is used to refer to a
camera sensitive to wavelengths in the range of 1000nm
-14.000nm, or a subrange thereof. Thermal cameras are
also known as infrared cameras. Thermal cameras are
capable of measuring a temperature at several points or
at an entire surface without there being any physical con-
tactbetween the camera and the surface to be measured.
Thermal camera’s functioning is based on the quantifi-
cation of the radiative energy emitted by the measured
object. Based on the measurement of the energy emitted
by the body, the temperature of the body can be deter-
mined.

[0046] This results in a thermal image, which may be
compared to a reference temperature value, and/or a
thermal reference image.

[0047] In case of a thermal camera the thermal image
may be a map of temperature measurements. A refer-
ence temperature value T;is defined. Ifthe thermalimage
identifies a number or rate of pixels or measurement val-
ues at which the number of temperature measurements
below this reference temperature T, is exceeded, it is
decided to start a defrosting cycle.

[0048] The reference temperature value may be pre-
determined. For instance, the reference temperature
may be 0°C.

[0049] The thermal reference image may be animage
of the same area having a lowest acceptable tempera-
ture. It is noted that the lowest acceptable temperature
may be different throughout the surface area of the heat
exchanger.

[0050] When the comparison results in a difference or
resemblance that meets a predetermined threshold val-
ue or meets the reference temperature, it is considered
thatthere is a sufficiently high risk of frosting or frost being
present to start the defrosting cycle. This threshold is
dependent on the fluid present, the humidity of the envi-
ronment and the air pressure.

[0051] The decision to start a defrosting cycle depend-
ent on the comparison between the image and the pre-
defined reference may be based on test results, theoret-
ical calculations and learnings from real life learnings.
Further parameters may be taken into account, such as
humidity of the environment, type of refrigerant used, air
pressure and the source fluid present. Further parame-
ters may be the temperature of the refrigerant at the inlet
and outlet, temperature of the air at the inlet and outlet,
location of the heat pump system (e.g. air ambient or
outdoorducting or exhaust air from the ventilation system
for a heat pump water heater), country or region of in-
stallation (and so knowledge of humidity). The parame-
ters may be fixed in the heat pump system (i.e. in the
control unit and/or camera), may be set upon installation
(e.g. air ducting or not) or may be variables measured
by sensors (temperature, pressure, humidity). All these
parameters, test results, theoretical calculations and
learning may result in a minimum defrost value that is
used to take the decision to start a defrosting cycle.
[0052] The parameters and thresholds used may be
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different for different heat pump systems. According to
an embodiment the method further comprises carrying
out a defrosting cycle, the defrosting cycle being one or
more of:

- circulating warm refrigerant through parts of the heat
pump system,

- temporarily interrupting operation of at least part of
the heat pump system.

[0053] The parts of the heat pump system may com-
prise the components comprising the surface area of the
heat pump system of which an image is obtained from,
in particular the evaporator.

[0054] The defrosting cycle may comprise actuation of
valves as to change the refrigerant path in the network
of piping carrying refrigerant. In particular, a by-pass or
defrosting flow path may be opened to cause relatively
warm refrigerant to be circulated through the parts of the
heat pump system to warm these parts of the heat pump
system and cause defrosting.

[0055] At least part of the heat pump system may be
interrupted, in particular the cycling of refrigerant. In op-
eration, refrigerant is cycled through a network of piping
and components, including at least a first heat exchanger
(evaporator), a compressor, an expansion valve and a
second heat exchanger (condenser), which cycling may
be temporarily interrupted. Other parts of the heat pump
system may continue to be operating, in particular a fan
configured to generate an air flow through the evaporator.
The fan may continued to be operated to provide a better
convection in order to help the defrosting.

According to an embodiment the method further com-
prises

[0056]

- obtaining a further image of a further surface area
of the heat pump system with a further camera,

- comparing the further image with a predefined ref-
erence,

- deciding to start a defrosting cycle dependent on the
comparison between the further image and the pre-
defined reference.

[0057] The camera and the further camera may be di-
rected to two opposite surfaces of the heat exchanger,
in particular to two opposite surfaces of the evaporator
through which the air flow enters and leaves the evapo-
rator. These two surfaces may be referred to as the air
entrance area and the air exit area. These two surfaces
are the two largest surfaces of the evaporator and are
opposite each other. Between them are the fins and tubes
of the heat exchanger.
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According to an embodiment the method comprises
[0058]

- starting the defrosting cycle,

- obtaining an image of a surface area of the heat
pump system with a camera during the defrosting
cycle,

- comparing the image with a predefined reference,

- deciding to stop the defrosting cycle dependent on
the comparison between the image and the prede-
fined reference.

[0059] The method may further comprise stopping the
defrosting cycle.

[0060] This provides the advantage that the defrosting
cycle can be executed as long as required, i.e. not too
short, as this could resultin not all the frost being removed
or frost reappearing relatively quicky and also not too
long, as this unnecessarily increases the downtime of
the heat pump system and/or loss of thermal energy.
[0061] It will be understood that all features described
with respect to deciding to start a defrosting cycle may
be applicable to deciding to stop the defrosting cycle,
including the selection of the surface area (surface area
of the evaporator), use of an optical or thermal camera,
the predefined reference, and the use of a further camera
to obtain a further image.

[0062] According to an aspect there is provided a heat
pump system comprising a camera and a control unit
configured to perform the method according to any one
of the preceding claims.

[0063] The camera may be an optical camera or ather-
mal camera.

[0064] According to an embodiment the heat pump
system is an air source heat pump system.

[0065] According to an embodiment the heat pump
system comprises an air duct and an evaporator, the
evaporator being positioned in the air duct, wherein the
camera is positioned

- inside the air duct or

- at an air duct entrance and/or air duct exit, or
- outside the air duct or

- inside the air duct but outside the air flow.

[0066] The air duct may be configured to guide an air
flow from an air duct entrance towards an air duct exit.
A fan may be provided inside or close to the air duct to
generate such an air flow. The fan may for instance be
positioned at the air duct entrance or air duct exit.

[0067] The evaporator may be positioned inthe air duct
such that the air flow flows through the evaporator to
allow the air flow to exchange heat with a refrigerant flow-
ing through the evaporator. The evaporator may have an
air entrance area and air exit area through which the air
flow enters and exits the evaporator respectively.

[0068] The airduct may have avarying cross-sectional
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area. The cross-sectional areas of the air duct entrance
and the air ductexit may be smaller than a cross-sectional
area of a mid-section of the air duct, i.e. where the evap-
orator is positioned. This allows to position the camera
inside the air duct, close to the air duct entrance or air
duct exit, but outside the cross-sectional area of the air
duct entrance or air duct exit. This has the advantage
that the camera may be positioned inside the air duct but
outside the air flow. This has the advantage that distur-
bance of the air flow by the camera is minimal. The cross-
sectional areas referred to are all perpendicular to the
direction of the air flow.

[0069] The camera may be directed towards the evap-
orator to obtain an image of a surface area of the evap-
orator and is preferably directed such that the surface
area of the evaporator comprises at least part of the air
entrance area and/or air exit area.

[0070] The camera may also be positioned outside the
air duct or at the air duct entrance and/or air duct exit.
[0071] The camera will be positioned in such a way
that it can film a surface of the exchanger.

[0072] Furtherprovidedisacomputer program product
comprising instructions which cause the heat pump sys-
tem to execute the steps of any one of the methods de-
scribed.

[0073] Inthefigures, the subject-matter ofthe invention
is schematically shown, wherein identical or similarly act-
ing elements are usually provided with the same refer-
ence signs.

Figure 1 shows a flow diagram according to an em-
bodiment,

Figure 2,3  schematically show views of a heat pump
system according to an embodiment,

Figure 4 schematically shows a heat pump system
according to an alternative embodiment.

[0074] Withreference to Figure 1, a method is provided

for monitoring frost in a heat pump system. The method
comprises obtaining an image of a surface area of the
heat pump system with a camera S101, followed by com-
paring the image with a predefined reference S102. Next,
a decision is taken to start a defrosting cycle dependent
on the comparison between the image and the prede-
fined reference S103. If a decision is taken not start the
defrosting cycle, the method may return to step S101,
optionally with a predetermined delay time. If a decision
is taken to start the defrosting cycle, the method contin-
ues to the defrosting cycle S104.

[0075] Optionally, the method may continue with ob-
taining an image of a surface area of the heat pump sys-
tem with a camera during the defrosting cycle S105, fol-
lowed by comparing the image with a predefined refer-
ence S106. Next, a decision may be taken to stop the
defrosting cycle dependent on the comparison between
the image and the predefined reference S107. If a deci-
sion is taken not stop the defrosting cycle, the method
may return to step S105, optionally with a predetermined
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delay time. If a decision is taken to stop the defrosting
cycle, the method may continue to stop the defrosting
cycle S108 and return to S101.

[0076] If steps S105-S108 are omitted, performing the
defrosting cycle S104 may be completed and the method
may return to S101, indicated by the dotted arrow in Fig.
1.

[0077] Fig.2shows partofaheatpump system 1, com-
prising a compressor 2, a heat exchanger, i.e. an evap-
orator 3, a control unit 4, a safety pressure sensor 7 and
a water storage tank 5. The compressor 2 compresses
refrigerant as part of the heat cycle of the refrigerant. The
evaporator 3 allows the refrigerant to collect heat from
the air. The control unit 4 is configured to control the
different elements of the heat pump system 1 to operate.
The water storage tank 5 may store water that is heated
up by the heat pump system 1 Further shown in Fig. 2 is
the heat pump compartment base 6.

[0078] Fig. 3 schematically shows a side view of part
of the heat pump system 1, as indicated by arrows Il in
Fig. 2. Fig. 3 also showing casing 13 comprising some
elements of the heat pump system 1.

[0079] The control unit 4 may be any kind of suitable
control unit, for instance a computer running specific soft-
ware or an electronic control board comprising hardware
components.

[0080] The heat pump system 1 comprises an air duct
10. The air duct 10 runs from an air duct entrance 11 to
an air duct exit 12. A fan 8 is provided to generate an air
flow (indicated by the big arrows) through the evaporator
3 from the air duct entrance 11 to the air duct exit 12 to
enable air to exchange heat with the refrigerant running
through the evaporator 3. The fan is positioned at the air
duct exit 12.

[0081] It will be understood that not all components
and connections of the heat pump system 1 are shown
in Fig. 2. For instance, the piping through which the re-
frigerant is conveyed is not shown in Fig. 2 for reasons
of clarity.

[0082] Further provided is a camera 9. The control unit
4 and camera 9 are configured to communicate with each
other, as schematically indicated by the dashed line.
[0083] The camera 9 may be an optical camera or a
thermal camera. The camera 9 is positioned such that it
captures part of an outer surface of the evaporator 3. The
viewing angle of the camera 9 is schematically depicted
in Fig. 2 with two dotted lines.

[0084] As shown in Fig. 2, the camera 9 may be posi-
tioned inside the air duct 10. The camera is preferably
positioned outside the air flow to minimize disturbing the
air flow. This is possible because the air duct 10 has a
varying cross-sectional area. The cross-sectional areas
of the air duct entrance 11 and the air duct exit 12 may
be smaller than a cross-sectional area of a mid-section
of the air duct 10, i.e. where the evaporator 3 is posi-
tioned. The cross-sectional area of the air flow is sche-
matically indicated by the dashed lines.

[0085] This allows to position the camera 9 inside the
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air duct 10, close to the air duct entrance 11 or air duct
exit 12, but outside the cross-sectional area of the air
duct entrance 11 or air duct exit 12.

The cross-sectional areas referred to are all perpendic-
ular to the direction of the air

[0086] Fig. 4 schematically shows a heat pump system
1 according to an alternative embodiment, wherein a fur-
ther camera 9’ is provided configured to obtain a further
image of a further surface area of the heat pump system,
in particular a further surface area pf the evaporator.
[0087] Further provided is a method for defrosting a
heat pump system, the method comprising

-  starting a defrosting cycle,

- obtaining an image of a surface area of the heat
pump system with a camera during the defrosting
cycle,

- comparing the image with a predefined reference,

- deciding to stop the defrosting cycle dependent on
the comparison between the image and the prede-
fined reference.

[0088] Further provided is a heat pump system com-
prising a camera and a control unit configured to perform
the method for defrosting a heat pump system and acom-
puter program product comprising instructions which
cause the heat pump system to execute the steps of the
method for defrosting a heat pump system.

[0089] The invention is not limited to the embodiments
shown in the drawings and described hereinbefore,
which may be varied in differentmanners within the scope
of the claims and their technical equivalents.

Reference Signs
[0090]

Heat pump system
Compressor

Heat exchanger/evaporator
Control unit

Water storage tank

Safety pressure sensor
Heat pump comportment base
Fan

9. Camera

10.  Air duct

11.  Air duct entrance

12.  Air duct exit

13. Casing

©@oONGO RGN =

Claims

1. Method for monitoring frost in a heat pump system
(1), the method comprising
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- obtaining an image of a surface area of the
heat pump system (1) with a camera (9) (S101),
- comparing the image with a predefined refer-
ence (S102),

- deciding to start a defrosting cycle dependent
on the comparison between the image and the
predefined reference (S103).

Method according to claim 1, wherein the heat pump
system (1) comprises an evaporator (3) and the sur-
face area of the heat pump system is a surface area
of the evaporator (3).

Method according to claim 2, wherein the surface
area of the evaporator (3) comprises

- an inlet area of the evaporator (3), and/or

- an outlet area of the evaporator (3), and/or

- at least part of an outer surface of the evapo-
rator, and/or

- an inner surface of the evaporator.

Method according to any one of the preceding
claims, wherein the camera (9) is an optical camera.

Method according to claim 4, wherein the image is
an optical image and the predefined reference is an
optical reference image of the surface area.

Method according to any one of the claims 1 to 5,
wherein the camera (9) is a thermal camera.

Method according to claim 6, wherein the image is
a thermal image and/or the predefined reference is

- a reference temperature value, and/or
- a thermal reference image.

Method according to any one of the preceding
claims, wherein the method further comprises car-
rying out a defrosting cycle, the defrosting cycle be-
ing one or more of:

- circulating warm refrigerant through parts of
the heat pump system (1),

- temporarily interrupting operation of at least
part of the heat pump system.

Method according to any one of the preceding
claims, the method further comprising

- obtaining a further image of a further surface
area of the heat pump system (1) with a further
camera (9’),

- comparing the further image with a predefined
reference,

- deciding to start a defrosting cycle dependent
on the comparison between the further image
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and the predefined reference.

Method according to any one of the preceding
claims, wherein the method further comprises:

- starting the defrosting cycle (S104),

- obtaining an image of a surface area of the
heat pump system (1) with a camera (9) during
the defrosting cycle (S105),

- comparing the image with a predefined refer-
ence (S106),

- deciding to stop the defrosting cycle dependent
on the comparison between the image and the
predefined reference (S107).

Heat pump system (1) comprising a camera (9) and
a control unit (4) configured to perform the method
according to any one of the preceding claims.

Heatpump system (1)accordingtoclaim 11, wherein
the heat pump system (1) is an air source heat pump
system.

Heat pump system (1) according to any one of the
claims 11 - 12, wherein the heat pump system (1)
comprises an air duct (10) and an evaporator (3),
the evaporator (3) being positioned in the air duct
(10), wherein the camera (9) is positioned

- inside the air duct (10) or

- atan air duct entrance (11) and/or air duct exit
(12) or

- outside the air duct (10) or

- inside the air duct (10) but outside the air flow.

Computer program product comprising instructions
which cause the heat pump system (1) of any one
of claims 11-13 to execute the steps of the method
of any one of the claims 1 - 10.
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