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Description

Title of Invention: HEAT SOURCE UNIT FOR A HEAT PUMP
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[0007]
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Technical Field

The present disclosure relates to heat pumps for cooling and/or heating purposes. In
particular, the disclosure relates to split-type heat pumps comprising a heat source unit
and at least one heat consumer unit.

Background Art

Heat source units of heat pumps comprise an outer casing accommodating a portion
of the refrigerant circuit of the heat pump, including a compressor. When talking about
air heat pumps using air as heat source, the heat source units are primarily mounted
outside the buildings and are also often referred to as outdoor units. Yet, in certain ap-
plications, the heat source units are also arranged inside the buildings. This applies for
air heat pumps but also for heat pumps using a different heat source such as ground
heat pumps.

Whereas the heat source units, as outdoor units, were in the past primarily arranged
in hidden locations, such as on the roofs of buildings, the outdoor units are nowadays
often installed in front of residential buildings and sometimes even right beside the
front door.

From this perspective, but also with respect to heat source units disposed indoors,
there is a desire to reduce the generation of noises. Those noises are inter alia
generated by the compressor of the refrigerant circuit of the heat pump.

In the prior art, several attempts have been made to provide a sound insulation to
avoid propagation of noises from the compressor to the outside of the heat source unit
and/or to install damping mechanisms to avoid the propagation of vibrations from the
compressor to other components within the heat source unit which may as well lead to
the generation of noises. Some examples are given in EP 3 290 697 A1 describing a
sound insulating cover for the compressor and EP 2 159 497 B1 showing a compressor
being mounted to a bottom plate of an outdoor unit via a damping mechanism.

Yet, there is still the need for improvement with respect to the generation of noises
by the heat source unit, particularly the compressor of the refrigerant circuit disposed
within the heat source unit.

Summary of Invention

Accordingly, it is an aim to provide a heat source unit for a heat pump generating
relatively little noises.

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-



WO 2020/184060 PCT/JP2020/005754

[0009]

[0010]

[0011]

companying drawings.

According to a first aspect, a heat source unit for a heat pump having a refrigerant
circuit is suggested. The refrigerant circuit may at least comprise a heat source heat
exchanger disposed in the heat source unit, a heat consumer heat exchanger, which
may be disposed in an indoor unit, an expansion valve and a compressor connected by
refrigerant pipes. The heat source unit comprises an outer casing comprising a bottom
plate. The heat source unit may be mounted to a horizontal surface or brackets fixed to
a vertical wall with the bottom plate being oriented horizontally. For this purpose, the
feet may be provided at a lower side of the bottom plate, the feet being configured for
mounting on the horizontal surface or the brackets.

Further, the heat source unit comprises a compressor assembly which is ac-
commodated in the outer casing of the heat source unit. The compressor assembly
comprises the compressor of the refrigerant circuit of the heat pump. The compressor
has a compressor housing containing the compressing mechanism. The compressor
housing including the compressing mechanism, i.e. the compressor, is supported
(mounted) on a support plate. The support plate may be made from sheet metal and is
relatively rigid in order to allow fixing of the compressor on the support plate. The
support plate is mounted via dampers to the bottom plate. Moreover, a compressor
casing is provided, which encloses the compressor including the compressor housing.
The compressor casing is fixed to the support plate out of contact with the compressor
housing. In this context, “out of contact” means that the compressor casing does not
contact the compressor housing, but allows that components connecting to the
compressor and the compressor housing, such as piping, directly or indirectly contact
the compressor casing. In this case, it is however suggested to provide some elastic
sealing between those components and the compressor casing. Furthermore, additional
damping is provided by a damping mechanism arranged between the compressor, par-
ticularly the compressor housing, and the support plate.

In this first aspect, two level damping is realized between the bottom plate of the heat
source unit and the compressor, particularly the compressor housing. More particular,
the support plate is dampened by the dampers positioned between the support plate and
the bottom plate relative to the bottom plate and the compressor, particularly the
compressor housing containing the compressing mechanism, is dampened by the
damping mechanism positioned between the compressor (compressor housing) and the
support plate relative to the support plate. Accordingly, it can be reliably assured that
no vibrations generated by the compressor are propagated from the compressor via its
mounting structure to the bottom plate and, thereby the outer casing of the heat source
unit. In addition, the compressor casing provides for a sound insulation insulating the

compressor so that no or only little noises may propagate to the outside of the heat
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source unit. As the compressor casing is mounted to the support plate, being vibra-
tionally decoupled from the compressor due to the damping mechanism, and is out of
contact with the compressor housing, no or only little vibrations are propagated from
the compressor to the compressor casing. This further reduces vibrations being
propagated from the compressor to other components and finally to the outer casing of
the heat source unit.

According to a second aspect, at least one additional (other than the compressor) re-
frigerant component of the refrigerant circuit of the heat pump is mounted to the
support plate. Particularly, the components are directly mounted to the support plate.
“Directly” in this context does not exclude any intermediate parts being located
between the components in the support plate, but excludes that the components are
mounted to the support plate we are other components of the refrigerant circuit, such as
refrigerant pipes. Examples of such components are an accumulator, a receiver, a heat
exchanger, such as a water plate heat exchanger, etc..

According to this aspect, the support plate may be used to dampen also vibrations
originating from the other components of the refrigerant circuit mounted on the support
plate relative to the bottom plate and thereby further decrease noises of the heat source
unit.

According to a third aspect, the support plate comprises a plurality of mounting
preparations so that a plurality of the refrigerant components is mountable on the
support plate.

According to this aspect, the same support plate may be used in the manufacturing
process for different types of units being differently equipped. For example, some units
may only comprise an accumulator, but no water plate heat exchanger or at least a
different heat exchanger than the water plate heat exchanger whereas other units
comprise the accumulator and the water plate heat exchanger. Either of these units may
use the same support plate.

According to a fourth aspect, the at least one additional refrigerant component of the
refrigerant circuit of the heat pump is mounted to the support plate outside the
Ccompressor casing.

As aresult, the compressor casing may be kept small and simple in shape and the
available space within the heat source unit can be kept at a minimum.

According to a fifth aspect, the compressor casing is made of a rigid material,
preferably sheet metal, and has a fixing structure to fix at least one component of the
refrigerant circuit (other than the compressor) of the heat pump, preferably a re-
frigerant pipe of the refrigerant circuit of the heat pump, to the compressor casing.

According to this aspect, the compressor casing becomes multifunctional in that it

serves for sound insulation and fixing of other components. Because the compressor
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casing is mounted on the support plate being dampened relative to the bottom plate and
out of contact with the compressor housing, the compressor casing does basically not
vibrate. Accordingly, refrigerant pipes may be kept straight and relatively long when
being fixed to the compressor casing without the risk of being damaged. Otherwise, the
refrigerant pipes would need to be bent various times to compensate for changes in
length between fixing points due to vibrations.

According to a sixth aspect, the compressor casing is at least two layered comprising

an outer layer and an inner layer.

Consequently, the sound insulating properties of the compressor casing may be
improved.
According to a seventh aspect, the outer layer is made of a first material configured

to absorb sounds in a first frequency range and the inner layer is made of a second
material configured to absorb sounds in 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, a larger overall frequency range may be covered by the compressor casing
improving the sound insulating properties.

According to an eighth aspect, the inner layer is less rigid than the outer layer.

If the outer layer is more rigid than the inner layer, higher frequencies are absorbed
by the outer layer whereas lower frequencies are absorbed by the inner layer. In
addition a more rigid outer layer enables the possibility to fix other refrigerant
components to the compressor casing as particularized above.

In one particular example, the outer layer may be made of sheet-metal. The inner
layer may be made of a needle felt. Yet, the present disclosure is not limited to those
materials.

According to a ninth aspect, the compressor casing comprises a front part, a rear part
and a top part, wherein the front part is detachable from the support plate separately
from the rear part.

Heat source units have to be serviced from time to time. For this purpose, also the
compressor may need to be inspected. In order to provide for ease of maintenance and
serviceability, the front part of the compressor casing is detachable separately from the
rear part and the top part so as to access the compressor. As a result, access to the
compressor is easy and simple.

According to a tenth aspect, the rear part has a maintenance opening closed by a
cover, the maintenance opening being arranged for giving access to parts of or parts
mounted to the compressor. Such parts include but are not limited to sensors, such as a

thermistor.
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Some parts, such as sensors, tend to be damaged more frequently and require re-
placement. The maintenance opening closed by a cover allows easy access to those
parts.

According to an eleventh aspect, at least part of a side wall of the outer casing is
removable allowing access to and opening and/or removing of the cover.

In some heat source units, the arrangement of the heat source heat exchanger and the
compressor require the refrigerant pipes to be primarily accommodated between the
rear part of the compressor casing and a rear side of the outer casing of the heat source
unit. Thus, when detaching a rear wall of the outer casing of the heat source unit no
easy access to the rear part of the compressor casing and, hence, the cover is possible.
According to this aspect, the outer casing however allows to remove at least a part of a
side wall of the outer casing. In addition, the cover is configured to allow opening and/
or removing of the cover from the rear part of the compressor casing from a side. Thus,
it may be preferred that the cover is maintained in the closed position by a fastening
mechanism which may be opened without the need of tools and preferably by using
only one hand. As an example, a clamping lever may be embodied as a fastening
mechanism. Accordingly, serviceability is improved according to this aspect.

According to a twelfth aspect, the compressor is fixed to the support plate via the
damping mechanism only at a side of the compressor, which faces the front part of the
Ccompressor casing.

To put it differently, the locations at which the compressor is fixed to the support
plate are easily accessible from a front side. Thus, upon removal of the front part of the
compressor casing, those locations are accessible and the compressor may be detached
from the support plate and withdrawn from the compressor casing from the front.
Thus, there is no need to completely disassemble the compressor casing before being
able to detach the compressor.

According to a thirteenth aspect, the compressor is supported on the support plate via
the damping mechanism at at least three discrete locations and fixed at only two of the
locations.

Usually, compressors are mounted and fixed to the support plate via the dampers at
three locations. In order to maintain the damping properties, the dampers are
maintained at three locations, but the compressor is only fixed to the support plate at
two of the locations. Thus, one may achieve that the compressor can be detached and
removed from the compressor casing from the front still providing for the same
damping properties.

According to a fourteenth aspect, wherein a plurality of compressor mounting
preparations are provided on the support plate and being configured to allow mounting

of at least two different types of compressors on the support plate.
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According to this aspect, the same support plate may be used in the manufacturing
process for different types of units being equipped with different type of compressor.
For example, some units may embody a large capacity compressor whereas others may
embody a small capacity compressor. Either type of the compressors may be mounted
on the same support plate improving ease of manufacture of different types of units.
Brief Description of Drawings

A more complete appreciation of the present disclosure and many of the attendant ad-
vantages thereof will be readily obtained as the same becomes better understood by
reference to the following detailed description when considered in connection with the
accompanying drawings.

Fig. 1 shows a perspective view of a heat source unit (outdoor unit) in accordance
with the present disclosure;

Fig. 2 shows a perspective view of the heat source unit of figure 1 with parts being
removed to show an interior of a machine chamber of the heat source unit;

Fig. 3A shows an enlarged perspective of figure 2 with the compressor casing being
shown in transparent;

Fig. 3B shows an enlarged perspective of figure 2 with the compressor casing being
removed;

Fig. 4 shows a bottom view of figure 2 with the bottom plate being removed;

Fig. 5 shows a perspective front view of figure 3A with further components of the re-
frigerant circuit being removed, wherein the compressor casing is shown in
transparent;

Fig. 6 shows a perspective back view of figure 5, wherein the compressor casing is
shown in transparent; and

Fig. 7 shows a perspective left view of figure 5, wherein the compressor casing is
shown in transparent.

Description of Embodiments

An embodiment will now be explained with reference 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.

In the drawings, the compressor casing has been shown in transparent in some
figures to make the parts housed in the compressor casing visible. The parts within the
compressor casing have been referenced by using dotted lines.

Figure 1 shows a perspective view of heat source unit 10 (in the shown embodiment
an outdoor unit) of a split type heat pump. The heat pump comprises a refrigerant

circuit, at least comprising a heat source heat exchanger 11, a compressor 12, a heat



WO 2020/184060 PCT/JP2020/005754

[0043]

[0044]

[0045]
[0046]

[0047]

[0048]

[0049]

[0050]

consumer heat exchanger (not shown), such as an indoor heat exchanger, and an
expansion valve (not visible) connected by refrigerant pipes.

The shown outdoor unit 10 comprises an outer casing 13. The outer casing 13 has a
bottom plate 14. Feet (not shown) for mounting the outdoor unit on a horizontal
surface or via brackets to a vertical wall are fixed to the bottom plate 14.

Further, the outer casing 13 has a top plate 16 and a side plate 17. In the shown em-
bodiment, the side plate 17 extends around a rearward corner of the outdoor unit 10
being connected to (integrally formed with/forming a one piece structure with) a back
plate 18 of the outer casing 13.

As will be best visible from figure 2 and 4, the heat source heat exchanger 11
occupies a part of the rear side of the outer casing 13 and the side of the outer casing
13 opposite to the side plate 17. The heat source heat exchanger 11 is “L” - shaped in a
top view.

The front side of the outer casing 13 is closed by a front panel including a grille 19.

A compressor assembly 20 is accommodated in the outer casing 13 of the heat source
unit 10 as shown in figure 2. The present disclosure mainly relates to mounting of the
compressor assembly 20 within the heat source unit 10. In this context, reference is
made to figures 2 to 7.

The compressor assembly 20 (see figures 5 to 7) comprises the compressor 12 of the
refrigerant circuit of the heat pump. The compressor 12 comprises a compressor
housing 21 containing the compression mechanism. The compressor housing 21
comprises at is lower end a fixation plate 24 for mounting the compressor 12.

Refrigerant pipes 22a-c of the refrigerant circuit are connected to the compressor
housing 21 in order to feed refrigerant to the compressor 12 and discharge compressed
refrigerant from the compressor 12.

Moreover, the compressor assembly comprises a support plate 23 for supporting the
compressor 12 including the compressor housing 21. A set of three dampers 25
(damping mechanism), such as rubber dampers, is fixed at three locations 26a-c of the
fixation plate 24 to the fixation plate 24. At two of said locations 26a and 26b, the
dampers 25 are affixed to the support plate 23, whereby the fixation plate 24 and,
hence, the compressor 12 including the compressor housing 21, are fixed to the support
plate 23 via the dampers 25. At the third location 26c, the damper 25 is not fixed to
(loose from) the support plate 25. The fixation of the dampers 25 to the fixation plate
24 and/or the support plate 23 is preferably obtained by using screws so that the
dampers 25 are replaceable.

Due to the provision of the dampers 25, the compressor 12 including the compressor
housing 21 and the fixation plate 24 are vibrationally decoupled from the support plate
23.
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As may be taken from figures 4 and 5 the support plate 23 comprises a plurality of
compressor mounting preparations 28a-c. These mounting preparations 28a-c
configured to allow mounting of different types of compressors 12, particularly com-
pressors 12 having a different capacity.

For this purpose in the present example the mounting preparation 28b at the location
26b provides for one screw hole only. To the contrary, the mounting preparations 28a
and 28c respectively at the locations 26a and 26¢ provide for two screw holes (an inner
screw hole 29a and an outer screw hole 29b), respectively. Thus, the larger capacity
compressor 12 may as shown be mounted using the outer screw holes 29b, whereas a
not shown smaller capacity compressor may be mounted using the inner screw holes
29a.

The compressor assembly 20 further comprises a compressor casing 30. The
compressor casing 30 encloses the compressor 12 including the compressor housing
21, the fixation plate 24 and the dampers 25. In an example, the compressor casing 30
is entirely closed except for the refrigerant pipes 22a to ¢ entering and exiting the
compressor casing 30. Yet, elastic sealings are provided between the refrigerant pipes
22a to ¢ and the compressor casing 30 to avoid any openings at these locations. Thus,
one may consider the compressor casing 30 to be “hermetic” to some extent.

The compressor casing 30 is fixed at its lower end to the support plate 23. In
addition, the compressor casing 30 is sized so as to not contact with the compressor
housing 21. To put it differently, there is always air in between the compressor housing
21 and an inner side surface of the compressor casing 30 facing the compressor
housing 21.

The compressor casing comprises in the depicted embodiment three parts. The three
parts consist of a front part 31, a rear part 32 and a top part 33. The top part 33 may
comprise two parts, 33a and 33b. The front part 31 and the rear part 32 respectively in-
dependently connected to the support plate 23. In addition, the front part 31 is
connected to the rear part 32 and the top part 33 and the rear part 32 is connected to the
top part 33 and supports the top part. As a consequence, the front part 31 may be dis-
connected from the rear part 32 and the top part 33 as well as the support plate 23
without having to detach the rear part 32 and the top part 33 from the support plate 23
and each other.

When detaching the front part 31 of the compressor casing 30, one obtains access to
the compressor 12 without the need to remove other parts of the compressor casing 30.
Thus, the compressor 12 is easily accessible for inspection during maintenance. In
addition and because the fixation plate 24 is only fixed via the dampers 25 to the
support plate 23 at the locations 26a and 26b, the compressor 12 may even be easily

removed from the compressor casing 30 through the front (if the front part 31 is
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removed). In particular, by loosening the fixation at the locations 26a and 26b and
because the compressor 12 is not fixed at the location 26c, one may easily remove the
compressor 12 if required. Yet, because the damper 25 is not omitted at the location
26¢ and the fixation plate 24 is still supported on the damper 25 at said location 26c,
the damping characteristics are not deteriorated even though the damper is not fixed to
the support plate 23.

Moreover, in many applications sensors or other parts are connected or related to the
compressor 12 and/or attached to the compressor housing 21. In the present example a
thermistor 34 (figure 7) is mounted to the compressor 12. Because sensors such as the
thermistor 34 tend to require more frequent maintenance or replacement, the
compressor casing 30 is additionally provided with a maintenance opening 35 closed
by a cover 36. The cover 36 which is best visible in figures 6 and 7 is at one end
hinged to the rear part 32 of the compressor casing 13. A fastening structure 37 is
provided at the opposite end to fix the cover 36 in the closed position. Accordingly, if
maintenance, such as replacement of the thermistor 34, is required, one may operate
the fastening structure 37 to loosen the cover 36 at the opposite end so that the cover
36 may be opened or even be detached. Subsequently, the thermistor 34 may for
example be replaced and the cover 36 again closed and fastened to the rear part 32 by
the fastening structure 37. Hence, neither one of the parts 31 to 33 of the compressor
casing 30 needs to be removed for replacing the thermistor 34.

Even further and as explained earlier, the back plate 18 and the side plate 17 are in-
tegrally formed and may be removed for giving access to a machine chamber accom-
modating the compressor assembly 20 and other components of the refrigerant circuit.
As will be apparent from figure 2, a plurality of refrigerant pipes is located between the
rear part 32 of the compressor casing 30 and the rear plate 18. Thus, even when the
rear plate 18 is removed, it is difficult to reach the rear part 32 of the compressor
casing 30 and hence the cover 36. Accordingly, the cover 36 is arranged on the rear
part 32 so as to be accessible via the side of the outer casing 13 corresponding to the
side plate 17. Hence, removing the side plate 17 allows access to the cover 36.
Referring to figure 6, a user may access the cover 36 from the left side.

Further, the fastening structure 37 is configured so as to allow opening and/or
removing of the cover 36 without the need of a tool. In one example, the cover may be
slid into a guide and held in a direction towards the rear plate 18 by the guide. To put it
differently the cover 36 is slid towards the right in figure 6 into the closed position
engaging with the guide so that a form fit in a direction perpendicular to the sliding
direction is obtained. Subsequent, a clamping lever may be used to fix the cover 36 in
that position. As it may be difficult to reach the cover 36 by a tool it is preferred that

the clamping lever may be operated without the use of tools and preferably by using
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one hand only.

Moreover, the compressor casing 30 comprises two layers, an inner layer 38 and an
outer layer 39 (see partial broken view in figure 5). In the present example, the outer
layer 39 is more rigid than the inner layer 38. In particular, the outer layer 39 is made
of sheet-metal and therefore rigid. As one example, a sheet-metal having a thickness
between 0.6 millimeter and 1 millimeter may be used as outer layer 39. The inner layer
38 is made of an elastic material, such as needle felt.

As a consequence, the sound insulation properties of the compressor casing 30 are
improved. In particular, the more rigid outer layer 39 (sheet-metal layer) is able to
absorb frequencies in a relatively high frequency range (first frequency range). To the
contrary, the less rigid inner layer 38 (needle felt layer) which is soft and elastic, is
able to absorb frequencies in a relatively low frequency range (second frequency
range). Even though the first and second frequency ranges may overlap, the second
frequency range comprises frequencies which are lower than the frequencies in the first
frequency range and vice versa. Accordingly, the compressor casing 30 of the present
disclosure is able to absorb noises in a broader frequency range.

Moreover, by configuring the outer layer 39 of a relatively rigid material such as
sheet-metal, the outer layer 39 becomes multifunctional. On the one hand, it serves to
absorb the high-frequency noises and, on the other hand, it may be used to support the
less rigid in a layer, enables fixation of the compressor casing 30 to the support plate
23 and loves to even attach other components of the refrigerant circuit of the heat
pump to the compressor casing 30. Yet, the latter is only possible, because the
compressor casing 30, i.e. the outer layer 39 is vibrationally decoupled from the
compressor 12 via the dampers 25 and configured to be out of contact with the
compressor 12 including the compressor housing 21 and the fixation plate 24. Ac-
cordingly, the compressor casing 30 does itself not vibrate or at least not in to the same
extent as the compressor 12.

As particularly shown in figures 6 and 7, the compressor casing 30 (in the example
the rear part 32) has at least one engagement member 40 (in the present example two
such engagement members 40 are provided) fixed to the compressor casing 30, par-
ticularly the outer layer 39 thereof. The component of the refrigerant circuit of the heat
pump which in the present example is fixed to the compressor casing 30 is a refrigerant
pipe 42. The refrigerant pipe 42 has a least one engaging member 41 (in the present
example 2 such engaging members 41 are provided) fixed to the refrigerant pipe 42.
The engagement member 40 and the engaging member 41 represent the fixing
structure. The engaging member 41 is engaged with the engaging member 41 to fix the
refrigerant pipe 42 to the compressor casing 30.

In one particular example, the engagement member 40 may be shaped like a T -
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guide in cross section and the engaging member 41 may have a C - shaped cross
section catching behind the horizontal legs of the “T”. The engaging member 41 may
further have a stop at an upper end. Thus, the engaging members 41 of the refrigerant
pipe 42 may, together with the refrigerant pipe 42, be slid from the top onto the en-
gagement members 40 at the compressor casing 30, wherein the movement is limited
by the stop. Thus, the refrigerant pipe 24 is held in a horizontal direction by the cross-
section engaging behind the horizontal legs of the “T” and in the vertical direction by
the stop. A similar fastening structure 37 may as well be implemented in which the en-
gagement member 40 forms a hole and the engaging member 41 is formed like a hook
hooking into the whole of the engagement member 40. The mounting process would
then be the same as explained above.

Due to the secure fixation of the refrigerant pipe 42 to the compressor casing 30 and
because the compressor casing 30 is vibrationally decoupled from the compressor 12
as explained above, the refrigerant pipe 42 may be relatively long and straight without
the risk of becoming damaged.

Furthermore, the support plate 23 is fixed to the bottom plate 14 of the heat source
unit 10. In particular, the support plate 23 is mounted to the bottom plate 14 via a
second set of dampers 43 (five dampers 43 are provided in the present embodiment
(figure 4)). In an example, the dampers 43 are screwed to both the support plate 23 or
more particularly a lower side of the support plate 23 and an upper side of the bottom
plate 14. Thus, the dampers 43 may even be replaced if it becomes necessary over the
lifetime of the heat source unit 10.

In addition, other components than the compressor 12 including the compressor
housing 21 and the fixation plate 24 as well as the compressor casing 30 may be
mounted to the support plate 23. Examples of those components are components of the
refrigerant circuit of the heat pump such as an accumulator 44 or a water plate heat
exchanger. Yet, also other components may be mounted on the support plate 23. It is
particularly beneficial to mount those components on the support plate 23 which also
tend to produce or propagate vibrations and, therefore, noises. Because the support
plate 23 is vibrationally decoupled from the bottom plate 14 via the dampers 43 those
vibrations and noises are hence not transferred to the bottom plate 14 and hence the
outer casing 13 of the heat source unit 10.

In the different type of the heat source units 10, is a different type of those
components or different number of the components may be mounted to the support
plate 23. In order to enable the use of the same support plate 23 for plurality of
different types of heat source units 10, the support plate 23 comprises a plurality of
mounting preparations 27a,b. The mounting preparations 27a are used for mounting

the accumulator 44.
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In the present example, the mounting preparations 27b are provided for mounting a
water plate heat exchanger (not shown) which is required for some types of heat source
units 10. If as in the present example the water plate heat exchanger is not part of the
respective heat source unit 10, the mounting preparations 27b are not used but still

present.
In addition and as will be apparent from particularly figures 5 and 6, the accumulator

44 is mounted to the support plate 23 outside the compressor casing 30. Accordingly,
the size of the compressor casing 30 may be minimized so as to accommodate a
minimum space within the heat source unit 10.

It is to be understood that the present description of an embodiment is not considered
to be limiting. Rather several modifications may be realized by the skilled person. For
example, a different number of dampers 25 or dampers 43 may be provided. In
addition, other components than the accumulator 44 may as well be supported on the
support plate 23. The same also applies with respect to the refrigerant component fixed
to the compressor casing 30, which in the example is the refrigerant pipe 42. However,

also other components may be fixed to the compressor casing 30.

Reference Signs List
10 heat source unit (outdoor unit)
11 heat source heat exchanger
12 compressor
13 outer casing
14 bottom plate
16 top plate
17 side plate
18 back plate
19 grille
20 compressor assembly
21 compressor housing
22a-c refrigerant pipes
23 support plate
24 fixation plate
25 damper
26a-c locations
27a-b mounting preparations
28a-c compressor mounting preparations
29a-b inner and outer screw hole

30 compressor casing
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31 front part

32 rear part

33 top part

34 thermistor

35 maintenance opening
36 cover

37 fastening structure
38 inner layer

39 outer layer

40 engagement member
41 engaging member
42 refrigerant pipe

43 damper

44 accumulator
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Claims

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

an outer casing (13) comprising a bottom plate (14); and

a compressor assembly accommodated in the outer casing (13), the
compressor assembly (20) comprising

a compressor (12) of the refrigerant circuit of the heat pump including a
compressor housing (21),

a support plate (23) supporting the compressor (12), the support plate
(23) being mounted via dampers (43) to the bottom plate (14), and

a compressor casing (30) enclosing the compressor housing (21),
wherein

a damping mechanism (25) is arranged between the compressor (12)
and the support plate (23), and

the compressor casing (30) is fixed to the support plate (23) out of
contact with the compressor housing (21).

Heat source unit according to claim 1, wherein at least one refrigerant
component (44) of the refrigerant circuit of the heat pump is mounted
to the support plate (23).

Heat source unit according to claim 2, wherein the at least one re-
frigerant component (44) of the refrigerant circuit of the heat pump is
mounted to the support plate (23) outside the compressor casing (30).
Heat source unit according to claim 2 or 3, wherein the support plate
comprises a plurality of mounting preparations (27a, 27b) so that a
plurality of the refrigerant components (44) is mountable on the support
plate (23).

Heat source unit according to any one of the preceding claims, wherein
the compressor casing (30) is made of a rigid material, preferably sheet
metal, and has a fixing structure (40, 41) to fix at least one component
(42) of the refrigerant circuit of the heat pump, preferably a refrigerant
pipe (42) of the refrigerant circuit of the heat pump, to the compressor
casing (30).

Heat source unit according to any one of the preceding claims, wherein
the compressor casing (30) is at least two layered comprising an outer
layer (39) and an inner layer (38).

Heat source unit according to claim 6, wherein the outer layer (39) is

made of a first material configured to absorb sounds in a first frequency
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range and the inner layer (38) is made of a second material configured
to absorb sounds in a second frequency range.

Heat source unit according to claim 6 or 7, wherein the inner layer (3)
is less rigid than the outer layer (39).

Heat source unit according to any one of the preceding claims, wherein
the compressor casing (30) comprises a front part (31), a rear part (32)
and a top part (33), wherein the front part (31) is detachable from the
support plate (23) separately from the rear part (32).

Heat source unit according to claim 9, wherein the rear part (32) has a
maintenance opening (35) closed by a cover (36), the maintenance
opening (35) being arranged for giving access to the compressor (12) or
a part attached to or related to the compressor (12).

Heat source unit according to claim 10, wherein at least part of a side
plate (17) of the outer casing (13) is removable allowing access to and
opening and/or removing of the cover (36).

Heat source unit according to claim 9, 10 or 11, wherein the
compressor (12) is fixed to the support plate (23) via the damping
mechanism (25) only at a side of the compressor (12), which faces the
front part of the compressor (12) casing.

Heat source unit according to claim 12, wherein the compressor (12) is
supported on the support plate (23) via the damping mechanism (25) at
at least three discrete locations (26a-c) and fixed at only two of the
locations (26a, b).

Heat source unit according to any one of the preceding claims, wherein
a plurality of compressor mounting preparations (28a-c) are provided
on the support plate (23) and being configured to allow mounting of at
least two different types of compressors (12) on the support plate (23).
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[Fig. 2]




3/6

PCT/JP2020/005754

WO 2020/184060

[Fig. 3A]

[Fig. 3B]




4/6

WO 2020/184060

PCT/JP2020/005754
[Fig. 4]
43\ 293 /29b 11
270 f |
27b :

43 p o

286"\ [, RS

26b” ‘27a '28a “26a

[Fig. 5]

42

22¢

Ny 223

/ R Y
14

/ \ \
257 26’ \24\12 \20 “26b



5/6

WO 2020/184060 PCT/JP2020/005754

[Fig. 6]




6/6

PCT/JP2020/005754

WO 2020/184060

22¢

2~ 22h

[Fig. 7]




INTERNATIONAL SEARCH REPORT

International application No

PCT/JP2020/005754

A. CLASSIFICATION OF SUBJECT MATTER

INV. F24F1/12
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

F24F F25B FO4B

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A JP S55 34554 U (N.N.)
5 March 1980 (1980-03-05)
figures 1-3

GROUP CO LTD)
14 December 2018 (2018-12-14)
the whole document

16 May 2000 (2000-05-16)
the whole document

17 December 2009 (2009-12-17)
figures 2-6

A CN 208 238 057 U (GUANGDONG MIDEA
REFRIGERATION EQUIPMENT CO LTD; MIDEA

A US 6 062 033 A (CHOI JOONG-BOO [KR])

1-14

1-14

1-14

A JP 2009 293870 A (DAIKIN IND LTD) 1

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

23 April 2020

Date of mailing of the international search report

14/05/2020

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

de Graaf, Jan Douwe

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/JP2020/005754
C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP S59 113182 U (N.N.) 1-14

31 July 1984 (1984-07-31)
the whole document

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/JP2020/005754
Patent document Publication Patent family Publication
cited in search report date member(s) date
JP $5534554 U 05-03-1980  NONE
CN 208238057 U 14-12-2018  NONE
US 6062033 A 16-05-2000  ES 2166236 Al 01-04-2002
1D 21747 A 22-07-1999
IT 1303197 Bl 30-10-2000
JP 3112894 B2 27-11-2000
JP H11281098 A 15-10-1999
KR 19990066015 A 16-08-1999
US 6062033 A 16-05-2000
JP 2009293870 A 17-12-2009  JP 5245550 B2 24-07-2013
JP 2009293870 A 17-12-2009
JP $59113182 U 31-07-1984 JP HO126997 Y2 11-08-1989
JP S59113182 U 31-07-1984

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report

