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Description
Technical Field

[0001] The present disclosure relates to heat pumps
for heating and/or cooling purposes. In particular, the dis-
closure relates to heat pumps using the ground as heat
source. Those heat pumps are often also referred to as
geothermal heat pumps or ground source heat pumps.

Background

[0002] Depending on the type of heat pump, the heat
source units are nowadays very often positioned indoors.
This particularly applies for example to ground source
heat pumps.

[0003] On the one hand, the heat source units, there-
fore, need to be relatively silent emitting only little noises.
Thus, it is known to provide dampers for those compo-
nents which tend to produce a lot of noises and vibrations.
[0004] On the other hand, the heat source units should
be relatively compact in size in order not to occupy too
much space indoors.

[0005] Particularly with respect to ground source heat
pumps, it is well-known to integrate the heat pump into
larger casings also comprising additional components
such as for example a domestic hot water tank containing
water to be heated by the heat pump. Thus, the heat
source units become relatively heavy weighting even
more than 100kg. As a consequence, handling and in-
stallation of those units becomes cumbersome.

[0006] In addition and due to the compact structure,
the different components of the heat pump, such as com-
ponents of the refrigerant circuit, sensors and the con-
troller (such as the inverter PCB for controlling the ca-
pacity of the compressor), are difficult to access for main-
tenance. Thus, a lot of parts have to be disassembled
for accessing the relevant parts making maintenance
time-consuming and expensive.

Summary

[0007] In view of the aforesaid, it is an aim of the
present disclosure to provide a heat source unit that may
alleviate the above problems improving handleability and
installation as well as maintenance still providing a com-
pact and relatively low noise unit.

[0008] This aim may be achieved by a heat source unit
as defined in claim 1. Embodiments may be found in the
dependent claims, the following description and the ac-
companying drawings.

[0009] According to a first aspect, a heat source unit
for a heat pump, particularly a ground source heat pump
is suggested. The heat pump comprises a refrigerant cir-
cuit. In its simplest form, the refrigerant circuit comprises
a heat source heat exchanger, a compressor, a heat con-
sumer heat exchanger and an expansion valve. Ifimple-
mented as a ground source heat pump, the heat source
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heat exchanger changes heat between a ground source
and the refrigerant flowing in the refrigerant circuit. In one
example, the heat consumer may be domestic hot water,
hence, the heat consumer heat exchanger may ex-
change heat between the water or any intermediate heat-
ing medium to heat the water and the refrigerant flowing
in the refrigerant circuit.

[0010] The heat source unit comprises components of
the refrigerant circuit of the heat pump. In addition, the
heat source unit comprises an outer casing. The outer
casing may be an outer casing of a larger unit even con-
taining the heat consumer, such as a domestic hot water
tank. The outer casing has a bottom wall, a back wall, a
front wall opposite to the back wall, and side walls. Par-
ticularly, the bottom wall is configured to support the outer
casing relative to or on a horizontal surface. For this pur-
pose, a lower side of the bottom wall may comprise feet
via which the bottom wall rests on the horizontal surface.
The side walls may be parallel to each other and be ar-
ranged on opposite sides. Also the front wall may extend
substantially parallel to the back wall. Yet, the front wall
may be slightly curved towards the outside so that no
strict parallelism is present. Even further, the front wall
may be removable.

[0011] The heat source unit of the first aspect further
comprises a drawer plate supporting the at least one
component of the refrigerant circuit. The drawer plate is
slidable relative to the bottom wall of the outer casing,
whereby the at least one component of the refrigerant
circuitis together with the drawer plate withdrawable from
the outer casing. To put it differently, the drawer plate
may be drawn out of the outer casing to reach the at least
one component of the refrigerant circuit for maintenance.
The drawer plate may even be completely removed from
the outer casing. In both cases, it may be foreseen to
remove the front wall. Alternatively, the front wall may as
well be attached to the drawer plate and be withdrawn
together with the drawer plate.

[0012] If the drawer plate including the component of
the refrigerant circuit may be completely removed from
the outer casing handleability and installation is simplified
because the drawer plate including the component of the
refrigerant circuit and the outer casing may be separately
handled (carried to the installation site) and installed. In
addition the serviceability is improved as the access to
the at least one component of the refrigerant circuit on
the drawer plate is simplified. Finally and due to the po-
sitioning of the at least one component of the refrigerant
circuit on the drawer plate, dampers may be provided to
dampen the components relative to the outer casing
thereby reducing vibrations being transmitted to the outer
casing and, hence, noises.

[0013] According to a second aspect, the components
of the refrigerant circuit comprise the compressor. To put
it differently, the atleast one component of the first aspect
is the compressor. Yet, also other components of the
refrigerant circuit, such as the expansion valve, the heat
source heat exchanger, the heat consumer heat ex-
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changer, the refrigerant pipes, valves, sensors, the con-
troller of the refrigerant circuit, pumps, etc. may be pro-
vided on the drawer plate in addition to the compressor.
[0014] As the compressor is one of the components
which is perceived to produce most of the noises and
vibrations, it is preferred to have the compressor being
mounted on the drawer plate as this enables easy access
to the compressor at the same time maintaining the pos-
sibility to provide dampers for damping the vibrations of
the compressor relative to the outer casing.

[0015] According to a third aspect the compressor is
mounted on the drawer plate via a damping mechanism.
[0016] Consequently, any vibrations generated by the
compressor may be dampened relative to the drawer
plate so that fewer vibrations are transmitted to the draw-
er plate and handed to the outer casing. Accordingly nois-
es reaching the outside of the outer casing can be re-
duced.

[0017] According to a fourth aspect, the damping
mechanism comprises a compressor plate supporting
the compressor via a set of compressor plate dampers,
the compressor plate being supported on the drawer
plate via a set of drawer plate dampers. In one example,
the compressor may comprise a compressor housing
containing the compression mechanism wherein the
compressor housing has fixation preparations for fixing
the compressor. The compressor is mounted to the com-
pressor plate at these fixation preparations with the com-
pressor plate dampers being interposed between the
compressor housing particularly the fixation preparations
and the compressor plate.

[0018] The compressor plate is in turn mounted to the
drawer plate via the drawer plate dampers.

[0019] Additionally, the compressor housing may be
contained in a compressor enclosure (such as a com-
pressor casing) for sound insulation, wherein the com-
pressor enclosure (e.g. the compressor casing) may be
mounted to the compressor plate or the drawer plate.
[0020] According to the above aspect, a double damp-
ing effect may be achieved, wherein the damping prop-
erties of the compressor plate dampers and the drawer
plate dampers are selected differently. Yet, standard
dampers are preferably used in order to reduce the costs.
However, such standard dampers are usually available
in a complete range of stiffness. Thus, the compressor
plate dampers may be selected and configured to damp-
en frequency in a first frequency range, whereas the
drawer plate dampers may be selected and configured
to dampen frequencies and a second frequency range.
In this context, the first frequency range and the second
frequency range do at most overlap (i.e. the frequency
ranges may also be entirely different without overlap). In
an example, the first frequency range contains higher
frequencies than the second frequency range. Thus, the
drawer plate dampers may be less stiff than the com-
pressor plate dampers.

[0021] According to a fifth aspect, the heat source unit
further comprises a drawer support plate supported on
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the bottom wall and supporting the drawer plate.

[0022] The drawer support plate enables easy install-
ing as well as inserting and withdrawing of the drawer
plate. In this context, bottom plates of outer casings are
often pan shaped having an outer circumferential upright
rim. The provision of the drawer support plate enables
to overcome the rim so that the drawer plate may be slid
onto the drawer support plate directly from the front.
[0023] According to a sixth aspect, the drawer support
plate is supported on the bottom wall via a set of bottom
plate dampers. To put it differently, additional dampers
are positioned between an upper side of the bottom plate
and a lower side of the drawer support plate.

[0024] Accordingly, even further damping is provided
so that also other components on the drawer plate except
for the compressor are damped relative to the bottom
plate and, hence, the outer casing. Consequently, noises
are even further reduced.

[0025] Asdescribed above, a plurality of dampers may
be provided between the compressor and the compres-
sor plate, the compressor plate and the drawer plate
and/or between the drawer plate and the drawer support
plate. According to an example all these dampers are
fixed to the respective parts so as to be exchangeable
that is, using a form fit and/or a force fit. In one example,
mechanical fasteners are used for this purpose. Accord-
ingly, all dampers may be readily be replaced when nec-
essary over the lifetime of the heat source unit. The use
of glue or adhesive is to be avoided in this regard.
[0026] According to a seventh aspect, the drawer sup-
port plate comprises upright flanges for limiting the move-
ment of the drawer plate in at least two directions, pref-
erably three directions, within the plane of the drawer
plate. In one example, the two opposite flanges are lo-
cated at opposite side edges of the drawer support plate
along the side walls of the outer casing. These flanges
may limit the movement of the drawer plate in a direction
between the side walls of the outer casing that is in op-
posite directions perpendicular to the side walls. Another
flange may be located at a rear edge of the drawer sup-
port plate adjacent the back wall of the outer casing. This
flange may be a limit stop when inserting the drawer plate
onto the drawer support plate indicating that the drawer
plate has been fully inserted. Thus, it limits a movement
of the drawer plate in a direction towards the back wall
of the outer casing.

[0027] Consequently, the sliding of the drawer plate
onto the drawer support plate is guided and the move-
ment thereof is limited so that easy insertion and with-
drawal of the drawer plate may be achieved.

[0028] According to an eighth aspect, the drawer sup-
port plate is provided with at least one lug for limiting the
movement ofthe drawer plate in a direction perpendicular
to the plane of the drawer plate. In an example, a plurality
of lugs is provided. In particular, the drawer plate may be
slid onto the drawer support plate and enters below the
lug/-s. Thus, a form fit is realized between an upper side
of the drawer plate and a lower side of the lug/-s limiting



5 EP 3 705 820 A1 6

a vertical movement of the drawer plate.

[0029] This further assists the guidance and correct
arrangement of the drawer plate on the drawer support
plate and, hence, in the outer casing.

[0030] According to a ninth aspect, the drawer plate
comprises a handle adjacent a front edge of the drawer
plate for withdrawing the drawer plate. Another handle
may be positioned adjacent a rear edge. Thus, the han-
dles may as well be used for carrying the drawer plate
with two hands.

[0031] The provision of the handle/-s improves the
handleability.

[0032] According to a tenth aspect a carrying handle
is mounted to the drawer plate at a distance to the drawer
plate for carrying the drawer plate with the components
of the refrigerant circuit.

[0033] This carrying handle is particularly useful for lift-
ing the drawer plate including the components of the re-
frigerant circuit and carrying it to another location if re-
quired.

[0034] According to an eleventh aspect, the compo-
nents of the refrigerant circuit comprise a first heat ex-
changer, the first heat exchanger being configured for
exchanging heat between the refrigerant and a liquid
wherein first liquid pipes are connected to the first heat
exchanger and second liquid pipes are connectable to a
heat consumer, the first and second liquid pipes are re-
spectively connected by a quick - release-fastener. In
this context the term "quick - release-fastener" it is to be
understood as a connection that is releasable without
unscrewing of nuts and particularly without the need of
tools.

[0035] Consequently,itis easy and quick to disconnect
the first and second liquid pipes, respectively, for subse-
quent withdrawal of the drawer plate from the outer cas-
ing for maintenance.

[0036] Accordingto a twelfth aspect, the heat consum-
er is a domestic hot water tank accommodated in the
outer casing and the liquid pipes are water pipes. Alter-
natively to the domestic hot water tank, the heat consum-
er may as well be a heat emitter arranged in a space to
be heated, such as a room of a residential building. Ex-
amples of the heat emitter are an underfloor heating, a
radiator, etc..

[0037] As previously mentioned, it is relatively com-
mon to integrate further components into the heat source
unit. Particularly the domestic hot water tank may be ac-
commodated in the outer casing to provide a neat unit to
be arranged indoors.

[0038] According to a thirteenth aspect, the compo-
nents of the refrigerant circuit comprise a second heat
exchanger, the second heat exchanger being configured
for exchanging heat between the refrigerant and a heat
source, wherein first heat source pipes are connected to
the second heat exchanger and second heat source
pipes are in fluid communication with the heat source,
the first and second heat source pipes are respectively
connected by a quick - release-fastener.
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[0039] Itis also preferred that the pipes leading to the
heat source such as the ground source, are connected
to the respective heat source heat exchanger via firstand
second heat source pipes respectively connected by a
quick - release fastener. Accordingly, it is easy and quick
to disconnect the first and second heat source pipes,
respectively, for subsequent withdrawal of the drawer
plate from the outer casing for maintenance.

[0040] According to a fourteenth aspect, all compo-
nents of the refrigerant circuit are supported on the draw-
er plate. These components comprise at least the com-
pressor, the expansion valve, the heat source heat ex-
changer and the heat consumer heat exchanger as well
as the refrigerant pipes connecting these components.
Other components that may as well be supported on the
drawer plate are a 4-way valve, a receiver, an accumu-
lator, additional expansion valves and/or other valves.
[0041] Hence, by withdrawing the drawer plate from
the outer casing the entire refrigerant circuit may be serv-
iced. Also additional components such as pumps, sen-
sors, etc. may be supported on the drawer plate. Partic-
ular examples are a brine water pump communicating
with the above-mentioned heat source pipes (brine water
pipes) and a heating circuit pump communicating with
the above-mentioned (liquid pipes) water pipes).

[0042] According to afifteenth aspect at least a portion
of a controller for controlling the operation of the refrig-
erant circuit is supported on the drawer plate. In an ex-
ample, the compressor comprises an inverter to alter the
capacity of the compressor and the controller is config-
ured to control the inverter, i.e. The controller comprises
the inverter or an inverter PCB.

[0043] Accordingly, alsothe controller may be serviced
when withdrawing the drawer plate.

Brief Description of the Drawings

[0044] A more complete appreciation of the present
disclosure and many of the attendant advantages thereof
will be readily obtained as the same becomes better un-
derstood by reference to the following detailed descrip-
tion when considered in connection with the accompa-
nying drawings.

[0045] In the drawings,

Figure 1 shows a perspective view of a heat source
unit in accordance with the present disclosure;

Figure 2 shows the perspective view of figure 1,
wherein the front plate has been removed;

Figure 3 shows an enlarged partial view of figure 2
with the bottom plate and the drawer plate supported
thereon beingisolated from the remainder of the heat
source unit;

Figure 4 shows a perspective front view of the drawer
plate being removed from the outer casing;
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Figure 5 shows a right side view of the drawer plate
being removed from the outer casing;

Figure 6 shows a perspective view of the bottom
plate, including the drawer support plate shown in
transparent, being isolated from the remainder of the
heat source unit; and

Figure 7 shows the perspective view of figure 6 with
the drawer plate (without the components supported
thereon) being supported on the drawer support
plate.

Detailed Description

[0046] An embodiment will now be explained with ref-
erence to the drawings. It will be apparent to those skilled
in the field of heat pumps from this disclosure that the
following description of the embodiment is provided for
illustration only and not for the purpose of limiting the
invention as defined by the appended claims.

[0047] Figure 1 shows a heat source unit 10 according
to an example of the present disclosure. In the present
example, the heat source unit 10 is a ground heat source
unit. The heat source unit 10 comprises an outer casing
11.

[0048] The outer casing 11 comprises a front wall 12
and an opposite back wall 13. The front wall 12 and the
back wall 13 are basically arranged in a parallel relation-
ship at the back and the front of the heat source unit 10.
In addition, the front wall 12 comprises an upper part 12a
and lower part 12b.

[0049] Moreover, the casing has afirst side wall 14 and
a second side wall 15. The side walls 14 and 15 are as
well opposite to each other and basically arranged in a
parallel relationship on a left side and a right side of the
heat source unit 10, respectively.

[0050] An upper end of the outer casing 11 is closed
by a top wall 16. A bottom wall 17 is located at a lower
end of the outer casing 11 opposite to the top wall 16.
[0051] Inthe present example, the heat source unit 10
is configured for being a standalone unit and for installing
on a horizontal surface such as the floor of an indoor
space in a residential building. For this purpose, a lower
side 18 (see figure 3) of the bottom plate 17 may be pro-
vided with feet (not visible in the drawings). The feet may
be adjustable in height so that the outer casing 11 may
be placed in level on the horizontal surface.

[0052] In figure 2, the lower part 12a of the front wall
12 has been removed. It is to be understood that addi-
tional casing parts may be provided between the walls
of the casing 11 and the components accommodated in
the casing 11. Accordingly, the outer casing may have a
layered structure including an outer cover and additional
inner layers between the outer cover and the components
accommodated in the casing 11 to provide for a sound
insulated cabinet.

[0053] Aheatpump module 19 (inthe presentexample
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a hydro module) is accommodated in a lower portion of
the outer casing 11. A heat pump module casing 69 is
mounted to the bottom plate 17 entirely enclosing the
heat pump module 19 with the purpose of sound insula-
tion and to maintain any sweat is generated by the heat
pump within the heat pump module casing 69. The heat
pump module casing 69 is independent from the later
described drawer plate 37 and not withdrawn together
with the drawer plate 37.

[0054] An upper portion of the outer casing 11 may
contain other components, such as a domestic hot water
tank 20 as well as connections 21 to the ground source
and/or a heating circuit for heating a residential building
(for example embodying radiators and/or a floor heating).
[0055] Figures 3 to 5 show the heat pump module 19
in isolation, wherein figure 3 still depicts the bottom wall
17.

[0056] The heat pump module 19 comprises compo-
nents of the refrigerant circuit of the heat pump. In the
present example, the refrigerant circuit comprises a com-
pressor 22 (see figure 5), a 4-way valve assembly 25, an
expansion valve 26, a heat source heat exchanger 27
and a heat consumer heat exchanger 28 all connected
by refrigerant pipes 24. Additionally, an accumulator 23,
a muffler and other components such as sensors and
valves may be present in the refrigerant circuit. In addi-
tion, a control box 29 is provided, in which an inverter
(inverter PCB) for controlling the capacity of the com-
pressor 22 may be housed.

[0057] The heat source heat exchanger 27 comprises
a first heat source pipe 30 being connected to a heat
source medium inlet of the heat source heat exchanger
27. Further, a second heat source pipe 31 is provided
and connected to a heat source medium outlet of the
heat source heat exchanger 27. In the present example,
the heat source unit 10 is a ground source heat source
unit so that the heat source medium is a brine solution.
The first and second heat source pipe 30, 31 (first heat
source pipes) are in the particular example brine solution
pipes). The heat source heat exchanger 27 is configured
for exchanging heat between the refrigerant flowing
through the heat source heat exchanger 27 and the heat
source medium flowing through the heat source heat ex-
changer 27. A pump 32 (in the present example a brine
solution pump) is disposed in the first heat source pipe
for flowing the brine solution through the heat source heat
exchanger 27.

[0058] The heat consumer heat exchanger 28 com-
prises a first liquid pipe 33 connected to a liquid inlet of
the heat consumer heat exchanger 28. Moreover, a sec-
ond liquid pipe 34 is connected to a liquid outlet of the
heat consumer heat exchanger 28. The first liquid pipe
33 and the second liquid pipe 34 (first liquid pipes) may
in the present example be water pipes. The heat con-
sumer heat exchanger 28 is configured to exchange heat
between the refrigerant flowing through the heat consum-
er heat exchanger 28 and the liquid flowing through the
heat consumer heat exchanger 28. A pump 35 (in the



9 EP 3 705 820 A1 10

present example a water pump) is disposed in the first
liquid pipe for flowing the liquid (water) through the heat
consumer heat exchanger 28.

[0059] A drain pan 36 is disposed underneath the pip-
ing including the refrigerant pipes 24, the heat source
pipe 30, 31 and the liquid pipe 30, 34 to collect any con-
densation water (sweat) that may be formed on these
components and drops or flows downward.

[0060] All the aforementioned components are mount-
ed either directly orindirectly on a drawer plate 37. More-
over, ahandle 38 (first handle) is arranged at a front edge
39a of the drawer plate 37. Another handle 42 (second
handle) is arranged at the rear edge 39b of the drawer
plate 37. A carrying handle 40 is mounted via a mounting
structure 41 to the drawer plate 37 butin a distance from
the drawer plate 37 in a vertical direction.

[0061] In the present example, the drawer plate 37 is
a relatively rigid and thick rectangular plate made of met-
al, particularly light metal. In one example, the material
is aluminum or an aluminum alloy.

[0062] In the following, reference is particularly made
to the mounting of the compressor 22 on the drawer plate
37 (see figure 5). In figure 3, the compressor 22 is not
visible being housed in a compressor enclosure 43 (such
as acompressor casing) of sound insulating material pro-
viding for sound insulation of any noises originating from
the compressor 22. Also the accumulator 23 is accom-
modated in the compressor enclosure43. In figure 5, the
compressor enclosure43 has been removed to show the
mounting of the compressor 22.

[0063] The compressor 22 comprises a compressor
housing 44 housing the compression mechanism. The
compressor housing 44 comprises fixation preparations
45 (mounting preparations) in order to mount the com-
pressor 22. In particular, the compressor housing 44 and,
hence, the compressor 22 is mounted to a compressor
plate 46. The compressor plate 46 is a rigid plate for
example made of metal. More particularly, a plurality of
compressor dampers 47 (firstset of dampers) is disposed
between the compressor housing 44 or more particularly
the fixation preparations 45 and, hence, the compressor
22, and the compressor plate 46. In the present example
three of the compressor dampers 47 are provided. The
compressor dampers 47 may be standard rubber damp-
ers. The compressor dampers 47 may have a first stiff-
ness for damping frequencies in a first frequency range.
[0064] The compressor plate 46 is again mounted to
an upper side 48 of the drawer plate 37, wherein a plu-
rality of drawer plate dampers 49 (second set of dampers)
is interposed between the compressor plate 46 and the
drawer plate 47. In the present example, three of the
drawer plate dampers 49 are provided. The drawer plate
dampers 49 may be standard rubber dampers. The draw-
er plate dampers 49 may have a second stiffness for
damping frequencies in a second frequency range.
[0065] Thefirststiffness ofthe compressor plate damp-
ers 47 may be higher than the second stiffness of the
drawer plate dampers 49. Thus, the first frequency range
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may contain frequencies higher than the frequencies
contained in the second frequency range. In this context,
it is to be emphasized that the first frequency range and
the second frequency range may overlap, that is some
frequencies are contained in both the first frequency
range and the second frequency range, or be entirely
different.

[0066] As will be apparent from the above, the com-
pressor plate 46, the compressor plate dampers 47 and
the drawer plate dampers 49 form a damping mechanism
50. Due to the provision of the damping mechanism, any
vibrations generated by the compressor 22 are damped
relative to the drawer plate 37 in order to minimize vibra-
tions being transferred to the drawer plate 37.

[0067] In the following, reference is made to the con-
figuration of the bottom wall 17 with respect to figure 6.
[0068] The bottom wall 17 comprises an outer circum-
ferential rim 51 so that the bottom wall 17 is substantially
pan shaped. An upper side 52 of the bottom wall 17 may,
hence, also be referred to as the bottom.

[0069] As will be apparent from figure 6, a drawer sup-
port plate 53 is mounted to the upper side 52 of the bottom
wall 17. The drawer support plate 53 has been shown in
transparent in figure 6 in order to explain the mounting
thereof to the bottom wall 17.

[0070] In particular, the drawer support plate 53 is
mounted to the bottom wall 17 using a plurality of bottom
plate dampers 54. In the present example, four of the
bottom plate dampers 54 are used. The bottom plate
dampers 54 are as well rubber dampers, preferably
standard rubber dampers. Thus, any vibrations transmit-
ted to the drawer support plate 53 are damped relative
to the bottom wall 17 and are therefore not transferred
or at least transferred to a lesser extent from the bottom
wall 17 to the ground. This further assists the noise re-
duction of the entire heat source unit 10.

[0071] All dampers 47, 49 and 54 may be attached to
the respective parts using mechanical fasteners avoiding
the use of adhesive or glue. In an example, the screws
55 are used to fix the dampers 47, 49 and 54 in place.
Additionally annular rims 56 may be provided for example
on a lower side of the compressor plate 46 and an upper
side of the drawer plate 37 as well as a lower side of the
drawer support plate 53 and an upper side 52 of the bot-
tom wall 17. The cylindrical dampers 49 and 54 are ac-
commodated in the annular rims 56 so as to avoid move-
ment of the dampers 49 and 54 in a direction perpendic-
ular to their cylinder axis. However, also other mechan-
ical fasteners to force fittingly and/or form fittingly at-
tached the dampers 47, 49 and 54 to the respective parts
are conceivable. Due to the use of mechanical fasteners
as compared to adhesive or glue, the dampers 47, 49
and 54 may be easily replaced if necessary.

[0072] The drawer support plate 53 further comprises
a plurality of upright flanges 57. In the particular example,
a flange 57a is arranged on a first side edge (left edge)
of the drawer support plate 53 adjacent the left sidewall
15. A further flange 57b is arranged on a second side
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edge (right edge) of the drawer support plate 53 adjacent
the right side wall 14. Additionally, a flange 57c is located
at a rear edge of the drawer support plate 53 adjacent
the back wall 13.

[0073] The drawer support plate 53 is shaped so as to
have on its upper side a bottom portion 59 and opposite
support portions extending along respective side edges
of the bottom portion 59 and being elevated relative to
the bottom portion 59. To put it differently, the support
portions 60 have a support surface 61 which is located
further away from an upper side 52 of the bottom wall 17
then the bottom portion 59. Thus, the contact area of the
drawer plate 37 on the drawer support plate 53 is reduced
simplifying installing and withdrawing/removing of the
drawer plate 37.

[0074] Furthermore, a plurality of lugs 58 is provided
as part of the drawer support plate 53. In the present
example, two lugs 58 are provided and arranged towards
or adjacent the rear edge of the drawer support plate 53.
The lugs 58 consist of a left lug 58a located at the left
side edge and a right lug 58b located at the right side
edge. The lugs 58a, b each have a portion extending in
parallel to the support surface 61 of the support portion
60, thus defining a U - shape in cross section together
with the flanges 57a,b and the support surface 61.
[0075] In figure 7, the drawer plate 37 is mounted on
the drawer support plate 53. For clarity reasons, the com-
ponents mounted on the drawer plate 37 have been omit-
ted.

[0076] It will be apparent from figure 7, that the left and
right side flanges 57a,b inhibit movement of the drawer
plate 37 in a direction from the left to the right and vice
versa, thatis in a direction between the side walls 14 and
15 of the outer casing 11. The flange 57c¢ located at the
back inhibits a further movement of the drawer plate 37
towards the back wall 13 of the outer casing 11 and there-
fore represents a limit stop when installing the drawer
plate 37.

[0077] Additionally, the drawer plate 37 is caught be-
tween lower surface of the lugs 58a, b and the support
surface 61 so that a movement of the drawer plate 37 in
a vertical direction, that is away from the bottom wall 17
is inhibited.

[0078] When being installed, there is in the region of
the bottom portion 59 of the drawer support plate 53 and
a lower side 62 of the drawer plate 37 an air space so
that the contact region between the lower side 62 and
the drawer support plate 53 is limited to the region of the
support portion 60.

[0079] Again referring to figure 2, a third and fourth
heat source pipe 63, 64 (second heat source pipes and
in the particular example brine solution pipes) are pro-
vided in an upper portion of the outer casing 11 and lead
to the heat source (in the present example to the ground).
[0080] A third and a fourth liquid pipe 65 and 66 (sec-
ond liquid pipes and in the particular example water
pipes) are as well provided in the upper portion of the
outer casing 11 and lead to the heat consumer, such as
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the domestic hot water tank 20 and/or a heating circuit
as mentioned above.

[0081] The first and second heat source pipe 30, 31
are respectively connected to the third and fourth heat
source pipe 64, 65 by the use of quick-release-fasteners
67. Also the first and second liquid pipes 33, 34 are re-
spectively connected to the third and fourth liquid pipes
65, 66 by the use of quick-release-fasteners 67.

[0082] When installing the above-described heat
source unit 10, the outer casing 11 and the heat pump
module 19 may be separately carried to the installation
site. Thus, the parts to be carried to the installation site
are easier to carry (less heavy) than the complete heat
source unit 10. Once the outer casing 11 is installed and
the front wall 12 removed, the installer may install the
heat pump module 19.

[0083] For this purpose, the drawer plate 37, with all
the components mounted thereon and as described
above, is placed on a forward end of the support surfaces
61 of the drawer support plate 53. Subsequently, the
drawer plate 37 is slid along the support surfaces 61 to-
wards the back wall 13 whereby itis guided by the flanges
57a,b on the leftand right side of the drawer support plate
53. The flange 57c on the backside indicates to the in-
staller that the drawer plate 37 has been fully inserted in
that it abuts on the flange 57c¢ and cannot be moved fur-
ther towards the back wall 13. In order to fix the drawer
plate 37 in place, one single screw is screwed into a fixing
hole 70 adjacent the front edge 39a of the drawer plate
37 (see figure 3). Consequently it is very easy to fix and
also loosen the drawer plate.

[0084] Subsequently, a front plate 68 is attached with
front end portions of the heat source pipes 30, 31 and
the liquid pipes 33, 34 protruding from the front plate 68.
Thus, the heat source pipes 63, 64 and the liquid pipes
65, 66 may be connected to the heat source pipes 30,
31 of the liquid pipes 30, 34, respectively, by the use of
the quick-release-fasteners 37. No tools are required to
connect the pipes. For example, the pipes 63 to 66 may
be slid onto the front ends of the pipes 30, 31, 33 and
34, wherein for example a spring biased catching mem-
ber on the pipes 63 to 66 catches into an annular ring on
the front ends of the pipes 30, 31, 33 and 34. In addition,
electrical cables may be connected and the front wall 12
be installed.

[0085] For maintenance, the above process is re-
versed. Accordingly and after disconnecting the electrical
cables, separating the pipes 63 to 66 from the pipes 30,
31, 33 and 34 and removing the front plate 68, as well
as loosening the screw from the fixing hole 70, the drawer
plate 37 including all the components mounted thereon
may be drawn outofthe outer casing 11 and maintenance
on the components be performed. If required, the drawer
plate 37 may even be completely removed from the outer
casing 11 for maintenance.

[0086] Itis to be understood that the present descrip-
tion of an embodiment is not considered to be limiting.
Rather several modifications may be realized by the
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skilled person. For example, it may be conceivable to
implement the described features into a heat source unit
using another heat source than the ground. Additionally,
the present disclosure is mainly based on heating, but
does not exclude cooling. Thus, the heat source unit may
also be part of an air conditioning or of the system pro-
viding heating and cooling. Even further the refrigerant
circuit may comprise less components or other compo-
nents than those described above. In this context, in its
most general form, the refrigerant circuit merely compris-
es the heat source heat exchanger, the compressor, the
heat consumer heat exchanger and the expansion valve.
Moreover, only one of the heat exchangers may be dis-
posed on the drawer plate, particularly when the heat
source unit is considered as an outdoor unit of an air
conditioner.

Reference list

[0087]

10 heat source unit

11 outer casing

12 front wall

13 back wall

14 right side wall

15 left side wall

16 top wall

17 bottom wall

18 lower side

19 heat pump module

20 domestic hot water tank
21 connections to ground source/heating circuit
22 compressor

23 accumulator

24 refrigerant pipe

25 4-way valve assembly
26 expansion valve

27 heat source heat exchanger
28 heat consumer heat exchanger
29 control box

30 first heat source pipe

31 second heat source pipe
32 brine solution pump

33 first liquid pipe

34 second liquid pipe

35 water pump

36 drain pan

37 drawer plate

38 handle

39a front edge

39b rear edge

40 carrying handle

41 mounting structure

42 handle

43 compressor enclosure
44 compressor housing

45 fixation preparation
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46
47
48
49
50
51
52
53
54
55
56
57a-c
58a,b
59
60
61
62
63
64
65
66
67
68
69
70
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compressor plate
compressor plate damper
upper side

drawer plate damper
damping mechanism
outer rim

upper beside

drawer support plate
bottom plate damper
screw

annular rim

upright flange

lug

bottom portion

support portion
support surface

lower side

third heat source pipe
fourth heat source pipe
third liquid pipe

fourth liquid pipe
quick-release-fastener
front plate

heat pump module casing
fixing hole

1. Heat source unit (10) for a heat pump having a re-
frigerant circuit, the heat source unit (10) comprising:

components of the refrigerant circuit of the heat
pump;

an outer casing (11) having a bottom wall (17),
aback wall (13), a front wall (12) opposite to the
back wall (13), and side walls (14, 15), charac-
terized by

a drawer plate (37) supporting the at least one
component of the refrigerant circuit and being
slidable relative to the bottom wall (17) of the
outer casing (11), whereby the at least one com-
ponent of the refrigerant circuit is together with
the drawer plate (37) withdrawable from the out-
er casing (11).

2. Heat source unit according to claim 1, wherein the
components of the refrigerant circuit comprise a
compressor (22).

3. Heat source unit according to claim 2, wherein the
compressor (22) is mounted on the drawer plate (37)
via a damping mechanism (50).

4. Heat source unit according to claim 3, wherein the
damping mechanism (50) comprises a compressor
plate (46) supporting the compressor via a set of
compressor plate dampers (47), the compressor
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plate (46) being supported on the drawer plate (37)
via a set of drawer plate dampers (49).

Heat source unit according to anyone of the preced-
ing claims, further comprising a drawer support plate
(53) supported on the bottom wall (17) and support-
ing the drawer plate (37).

Heat source unit according to claim 5, wherein the
drawer support plate (53) is supported on the bottom
wall (17) via a set of bottom plate dampers (54).

Heat source unit according to claim 5 or 6, wherein
the drawer support plate (53) comprises upright
flanges (57) for limiting the movement of the drawer
plate (37) in at least two directions, preferably three
directions, within the plane of the drawer plate (37).

Heat source unit according to claim 5, 6 or 7, wherein
the drawer support plate (53) is provided with atleast
one lug (58) for limiting the movement of the drawer
plate in a direction perpendicular to the plane of the
drawer plate (37).

Heat source unit according to anyone of the preced-
ing claims, wherein the drawer plate (37) comprises
ahandle (38) adjacent a frontedge (39a) of the draw-
er plate (37) for withdrawing the drawer plate (37).

Heat source unit according to anyone of the preced-
ing claims, wherein a carrying handle (40) is mount-
ed to the drawer plate (37) at a distance to the drawer
plate (37) for carrying the drawer plate (37) with the
components of the refrigerant circuit.

Heat source unit according to anyone of the preced-
ing claims, wherein the components ofthe refrigerant
circuit comprise a first heat exchanger (28), the first
heat exchanger (28) being configured for exchang-
ing heat between the refrigerant and a liquid wherein
first liquid pipes (33, 34) are connected to the first
heat exchanger (28) and second liquid pipes (65, 66)
are connectable to a heat consumer, the first and
second liquid pipes (33, 34, 65, 66) are respectively
connected by a quick - release-fastener (67).

Heat source unit according to claim 11, wherein the
heat consumer is a domestic hot water tank (22) ac-
commodated in the outer casing (11) and the liquid
pipes (33, 34, 65, 66) are water pipes.

Heat source unit according to anyone of the preced-
ing claims, wherein the components ofthe refrigerant
circuit comprise a second heat exchanger (27), the
second heat exchanger (27) being configured for ex-
changing heat between the refrigerant and a heat
source, wherein first heat source pipes (30, 31) are
connected to the second heat exchanger (27) and
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14.

15.

second heat source pipes (63, 64) are in fluid com-
munication with the heat source, the first and second
heat source pipes (30, 31, 63, 64) are respectively
connected by a quick - release fastener (67).

Heat source unit according to anyone of the preced-
ing claims, wherein all components of the refrigerant
circuit are supported on the drawer plate (37).

Heat source unit according to anyone of the preced-
ing claims, wherein at least a portion of a controller
(29) for controlling the operation of the refrigerant
circuit is supported on the drawer plate (37).

Amended claims in accordance with Rule 137(2)
EPC.

1.

Heat source unit (10) for a heat pump having a re-
frigerant circuit, the heat source unit (10) comprising:

components of the refrigerant circuit of the heat
pump;

an outer casing (11) having a bottom wall (17),
aback wall (13), a front wall (12) opposite to the
back wall (13), and side walls (14, 15), charac-
terized by

a drawer plate (37) supporting the at least one
component of the refrigerant circuit and being
slidable relative to the bottom wall (17) of the
outer casing (11), whereby the at least one com-
ponent of the refrigerant circuit is together with
the drawer plate (37) withdrawable from the out-
er casing (11); characterized by

a drawer support plate (53) supported on the
bottom wall (17) and supporting the drawer plate
(37), wherein the drawer support plate (53) is
supported on the bottom wall (17) via a set of
bottom plate dampers (54).

Heat source unit according to claim 1, wherein the
components of the refrigerant circuit comprise a
compressor (22) .

Heat source unit according to claim 2, wherein the
compressor (22) is mounted on the drawer plate (37)
via a damping mechanism (50).

Heat source unit according to claim 3, wherein the
damping mechanism (50) comprises a compressor
plate (46) supporting the compressor via a set of
compressor plate dampers (47), the compressor
plate (46) being supported on the drawer plate (37)
via a set of drawer plate dampers (49).

Heat source unit according to any one of the preced-
ing claims, wherein the drawer support plate (53)
comprises upright flanges (57) for limiting the move-
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ment of the drawer plate (37) in at least two direc-
tions, preferably three directions, within the plane of
the drawer plate (37).

Heat source unit according to any one of the preced-
ing claims, wherein the drawer support plate (53) is
provided with at least one lug (58) for limiting the
movement of the drawer plate in a direction perpen-
dicular to the plane of the drawer plate (37).

Heat source unit according to anyone of the preced-
ing claims, wherein the drawer plate (37) comprises
ahandle (38) adjacent a frontedge (39a) of the draw-
er plate (37) for withdrawing the drawer plate (37).

Heat source unit according to anyone of the preced-
ing claims, wherein a carrying handle (40) is mount-
ed to the drawer plate (37) at a distance to the drawer
plate (37) for carrying the drawer plate (37) with the
components of the refrigerant circuit.

Heat source unit according to anyone of the preced-
ing claims, wherein the components ofthe refrigerant
circuit comprise a first heat exchanger (28), the first
heat exchanger (28) being configured for exchang-
ing heat between the refrigerant and a liquid wherein
first liquid pipes (33, 34) are connected to the first
heat exchanger (28) and second liquid pipes (65, 66)
are connectable to a heat consumer, the first and
second liquid pipes (33, 34, 65, 66) are respectively
connected by a quick - release-fastener (67).

Heat source unit according to claim 9, wherein the
heat consumer is a domestic hot water tank (22) ac-
commodated in the outer casing (11) and the liquid
pipes (33, 34, 65, 66) are water pipes.

Heat source unit according to anyone of the preced-
ing claims, wherein the components ofthe refrigerant
circuit comprise a second heat exchanger (27), the
second heat exchanger (27) being configured for ex-
changing heat between the refrigerant and a heat
source, wherein first heat source pipes (30, 31) are
connected to the second heat exchanger (27) and
second heat source pipes (63, 64) are in fluid com-
munication with the heat source, the first and second
heat source pipes (30, 31, 63, 64) are respectively
connected by a quick - release fastener (67).

Heat source unit according to anyone of the preced-
ing claims, wherein all components of the refrigerant
circuit are supported on the drawer plate (37).

Heat source unit according to anyone of the preced-
ing claims, wherein at least a portion of a controller
(29) for controlling the operation of the refrigerant
circuit is supported on the drawer plate (37).
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Fig. 5
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