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Description

Title of Invention: OUTDOOR UNIT FOR A HEAT PUMP

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

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 an outdoor unit
and at least one indoor unit. Even more particular, the disclosure relates to a heat pump
using air as heat source.

Background Art

Operating the heat pump in a heating operation may cause the formation of frost at
the heat source heat exchanger accommodated in the outdoor unit. During a defrosting
operation of the heat pump, a reverse-cycle operation to the heating operation is
performed in order to defrost the outdoor heat exchanger. Due to the reverse cycle, the
heat source heat exchanger functions as a condenser dissipating heat and frost is
thawed. The thawed frost (water) flows along the heat source heat exchanger towards a
bottom plate comprising a drainage structure in order to drain the water.

Nevertheless, in cold weather conditions, the water tends to freeze on the bottom
plate, particularly in a portion below the heat source heat exchanger blocking the
drainage structure. To cope with this problem, JP S63-178762 U or EP 2333440 Al
suggest a defrosting bypass pipe connected to a discharge pipe of the compressor. The
defrosting bypass pipe is positioned within the drainage structure of the bottom plate
beneath the heat source heat exchanger. Thus, the defrosting bypass pipe heats the
bottom plate in a portion of the bottom plate below the heat source heat exchanger
during defrosting operation avoiding the formation of frost/ice within the drainage
structure.

Yet, the bottom plate has in many cases an outer flange, which protrudes upward
from a base. The heat source heat exchanger is with its outer side arranged on the
bottom plate inside the flange. It has been found out that some of the water flowing
along the heat source heat exchanger tends to freeze in the portion between the inner
side of the flange and the outer side of the heat source heat exchanger.

This may lead to the problem that additional water flowing along the outer side of the
heat source heat exchanger does not flow into the drainage structure on the bottom
plate, but drops from an outer edge of the bottom plate to the ground. In addition, the
heat exchange efficiency of the heat exchanger is reduced.

To cope with this problem it has been contemplated to dispose an electric heater on
the inner side of the flange, i.e. between the inner side of the flange and the outer side

of the heat source heat exchanger. Yet, this requires the provision of another type of
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heater (electric), an additional control to control said heater and it increases the power
consumption of the heat pump.

Citation List

Patent Literature

[PTL 1] JP S63-178762 U

[PTL 2] EP 2333440 A1
Summary of Invention

In view of the aforesaid, it is an aim of the present disclosure to provide an outdoor
unit for a heat pump, which more readily prevents the formation of frost/ice between a
heat source heat exchanger and the bottom plate during defrosting operation and may
avoid the need of different heating means.

This aim may be achieved by an outdoor unit as defined in claim 1. Embodiments
may be found in the dependent claims, the following description and the ac-
companying drawings.

According to a first aspect, an outdoor unit for a heat pump comprising a refrigerant
circuit is suggested. The refrigerant circuit may at least comprise a heat source heat
exchanger (outdoor heat exchanger), a heat consumer heat exchanger (indoor heat
exchanger), an expansion valve and a compressor connected by refrigerant pipes. In
addition, the refrigerant circuit may comprise a 4-way switching valve for switching
between heating operation and cooling/defrosting operation (reverse cycle operation).
At least the compressor and the heat source heat exchanger are comprised by the
outdoor unit. Additionally, the 4-way switching valve and/or the expansion valve may
be comprised by the outdoor unit.

In the first aspect, a discharge pipe of the refrigerant circuit is connected to a
discharge side of the compressor. In one example, the discharge pipe connects the
discharge side of the compressor and the 4-way valve.

In addition, the outdoor unit comprises a bottom plate having a base and an outer
flange (or rim) protruding upward from an outer edge of the base. The outer flange is
provided along at least an outer circumferential edge of the bottom plate and has an
inner side opposite to an outer side. Further, the bottom plate may have a drainage
structure such as one or more drainage channels and at least one drainage hole for
draining water accumulated on the bottom plate and in the draining structure.

The heat source heat exchanger is supported on the bottom plate. The outdoor unit
may further comprise a liquid refrigerant pipe of the refrigerant circuit. The liquid re-
frigerant pipe of the refrigerant circuit may connect the heat source heat exchanger and
the heat consumer heat exchanger. The term “liquid refrigerant pipe” is to be un-

derstood in that the refrigerant flowing in that pipe is mainly in the liquid phase.
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Moreover, the outdoor unit may further comprise a refrigerant pipe connecting the heat
source heat exchanger and the 4-way valve.

In order to avoid the formation of frost during a defrosting operation between the
inner side of the flange and the outer side of the heat source heat exchanger, a de-
frosting bypass pipe (first defrosting bypass pipe) is connected at one end to the
discharge pipe. According to an example, the opposite end of the defrosting bypass
pipe may be connected to the liquid refrigerant pipe. Thus, the defrosting bypass pipe
bypasses the heat source heat exchanger. In one example, the defrosting bypass pipe is
connected between the discharge side of the compressor and the 4-way switching valve
and, thus, bypasses the 4-way switching valve and the heat source heat exchanger.
According to another example, the opposite end of the defrosting bypass pipe may be
connected to the refrigerant pipe connecting the 4-way valve and the heat source heat
exchanger. Thus, the defrosting bypass pipe bypasses the 4-way valve.

The defrosting bypass pipe is arranged between an inner side of the flange and an
outer side of the heat source heat exchanger.

A valve may be provided to control the flow of refrigerant from the discharge pipe
through the defrosting bypass pipe to the liquid refrigerant pipe. A controller may be
provided for controlling the valve, i.e. closing the valve during normal operation and
opening the valve during defrosting operation.

According to the first aspect, the formation of frost/ice between the inner side of the
flange and the outer side of the heat source heat exchanger during defrosting operation
is prevented. As hot gaseous refrigerant is flown through the defrosting bypass pipe
during defrosting operation, which is branched off the refrigerant pipe feeding hot
gaseous refrigerant to the heat source heat exchanger for defrosting, no additional and
different heating structure is required.

According to a second aspect, the defrosting bypass pipe is a loop comprising an
upper pipe and a lower pipe. The upper pipe and the lower pipe may be connected by a
bend, such as a 180 degrees bend. In this aspect, the upper pipe is arranged further
away from the base of the bottom plate than the lower pipe. To put it differently the
upper pipe and the lower pipe are arranged vertically parallel.

As aresult, a distance between the inner side of the flange and the outer side of the
heat source heat exchanger can be kept at a minimum and it is ensured that the whole
inner side of the flange and the corresponding outer side of the heat source heat
exchanger are sufficiently heated during defrosting operation.

According to a third aspect, the outdoor unit further comprises an additional (second)
defrosting bypass pipe connected at one end to the discharge pipe. According to an
example, the opposite end of the additional defrosting bypass pipe is connected to the

liquid refrigerant pipe. According to another example, the opposite end of the ad-
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ditional defrosting bypass pipe is connected to the refrigerant pipe connecting the
4-way valve and the heat source heat exchanger. The additional defrosting bypass pipe
is arranged between the base of the bottom plate and a lower side of the heat
exchanger. To put it differently, the additional defrosting bypass pipe is sandwiched
between the heat source heat exchanger, particularly its lower side, and the base of the
bottom plate. In case the bottom plate comprises a drainage structure, such as a
drainage channel, the additional defrosting bypass pipe may be arranged within the
drainage structure, such as the drainage channel.

Consequently, the formation of ice on the bottom plate is prevented and drainage of
the water to the outside of the heat source heat exchanger during defrosting operation
may effectively be realized.

According to a fourth aspect, the additional defrosting bypass pipe comprises an
auxiliary loop, which is at least partly in a view perpendicular to the bottom plate not
located below (underneath) the heat source heat exchanger. Thus, in a view per-
pendicular to the bottom plate (top view on the bottom plate) the auxiliary loop looks
out (pokes out) from the heat source heat exchanger.

This configuration provides for certain advantages explained below.

According to a fifth aspect, the additional defrosting bypass pipe is made of at least
two tubes connected to each other at a connecting portion. For example, the tubes of
the additional defrosting bypass pipe are brazed at the connecting portion. The
connecting portion is in this aspect positioned in the auxiliary loop so that the
connecting portion is in a view perpendicular to the bottom plate not located below the
heat source heat exchanger.

The likelihood that leakage within piping occurs at the connecting portions is higher
than in other portions. According to this aspect, the connecting portions are more
easily accessible being positioned outside the heat source heat exchanger in a top view.
Hence, the connecting portions may be inspected without the need of removing the
heat source heat exchanger. Thus, the serviceability of the outer unit is simplified.

According to a sixth aspect, the auxiliary loop extends towards a support structure
supporting a fan on the bottom plate in a view perpendicular to the bottom plate.

In many cases, the support structure for the fan is directly fixed to the bottom plate.
Yet, some water tends to accumulate on the bottom plate close to the portion at which
the support structure is fixed to the bottom plate. If this water freezes, it may happen
that the ice displaces the support structure. Particularly tilting of the support structure
has been recognized. This may lead to problems in that fan blades of the fan may come
into contact with other components within the casing of the outdoor unit leading to
severe damages. In this aspect, the auxiliary loop extends towards the support structure

supporting the fan, whereby the region of the bottom plate adjacent the support
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structure may be heated and the formation of ice be prevented.
According to a seventh aspect, the defrosting bypass pipe and the additional de-

frosting bypass pipe are connected in parallel.

Thus, higher flexibility regarding the control during defrosting operation is
achievable.

In particular and according to an eighth aspect, a valve is arranged in each of the de-
frosting bypass pipe and the additional defrosting bypass pipe.

Consequently, the flow of gaseous refrigerant through the defrosting bypass pipe and
the additional defrosting bypass pipe may be controlled independently.

Alternatively and according to a ninth aspect, a valve is arranged to control the flow
of refrigerant from the discharge pipe through both the defrosting bypass pipe and the
additional defrosting bypass pipe, preferably to the liquid refrigerant pipe or to the re-
frigerant pipe connecting the 4-way valve and the heat source heat exchanger.

Thus, the control is less complicated and fewer parts are required, saving costs.

According to a tenth aspect, the outdoor unit further comprises a controller, wherein
the controller is configured to close the valve/-s during normal operation and to open
the valve/-s during the defrosting operation.

According to an eleventh aspect, the additional defrosting bypass pipe passes around
a drainage hole in the bottom plate. The term “passes around” is to be understood in
that the additional defrosting bypass pipe has in a view perpendicular to the bottom
plate (top view on the bottom plate) a curvature (curved portion) so that it does not
pass straight over the drainage hole. Nevertheless and due to space restrictions a minor
overlap of the additional defrosting bypass pipe at the outer edges of the drainage hole
may occur.

As aresult, the open area/cross-section of the drainage hole may be kept as big as
possible to support quick and complete drainage of the water from the bottom plate to
the outside.

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.

Brief Description of Drawings

[fig.1]Figure 1 shows a perspective view of an outdoor unit in accordance with the
present disclosure, wherein a front panel including a grille and a valve mouth are
removed and the heat source heat exchanger is schematically shown transparently;
[fig.2]Figure 2 shows a partially enlarged cross-sectional view of the outdoor unit in

figure 1 along a horizontal plane, wherein the heat source heat exchanger is
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schematically shown transparently;

[fig.3]Figure 3 shows a partially enlarged perspective view of the outdoor unit in figure
1, wherein the heat exchanger has been removed;

[fig.4]Figure 4 shows a partially enlarged cross-sectional view of the outer unit in
figure 1 along a vertical plane, wherein the heat source heat exchanger is schematically
shown transparently;

[fig.5]Figure 5 shows a piping diagram of a heat pump implementing an outdoor unit
as shown in figure 1.

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.

Figure 1 shows a perspective view of an outdoor unit 10 of a split type heat pump 1
(figure 5).

The heat pump 1 comprises the outdoor unit 10 and an indoor unit 100. The indoor
unit 100 comprises a heat consumer heat exchanger (indoor heat exchanger 101) and
an indoor fan 102.

In the present example, the outdoor unit 10 comprises a heat source heat exchanger
11 and an outdoor fan 12. Additional components that may be accommodated in the
outdoor unit 10 are a compressor 13, an accumulator 14, an expansion valve 15 and/or
a 4-way switching valve 16.

Referring to figure 5, the components of the refrigerant circuit are connected by re-
frigerant pipes. In this context, a refrigerant pipe 17 (discharge pipe) is connected to
the discharge side of the compressor 13 and the 4-way switching valve 16. Moreover,
the 4-way switching valve 16 is connected by a refrigerant pipe 18 to the heat source
heat exchanger 11. A liquid refrigerant pipe 19 connects the heat source heat
exchanger 11 and the expansion valve 15.

The outdoor unit 10 and the indoor unit 100 are connected by a liquid refrigerant
connection pipe 20 and a gaseous refrigerant connection pipe 21. The liquid refrigerant
connection pipe connects to the expansion valve 15 and the heat consumer heat
exchanger 101. The gaseous refrigerant connection pipe 21 connects to the heat
consumer heat exchanger 101 and the 4-way switching valve 16.

Moreover, the 4-way switching valve 16 is connected by a further refrigerant pipe 22
to the accumulator 14, which in turn is connected to an inlet side of the compressor by
a refrigerant piping 23.

During heating operation of the heat pump 1, which is indicated by the solid lines
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and arrows in figure 5, refrigerant discharged from the compressor 13 flows via the
discharge pipes 17, the 4-way switching valve 16 and the gaseous refrigerant
connection pipe 21 through the heat consumer heat exchanger 101 functioning as a
condenser.

Subsequently, liquid refrigerant flows from the heat consumer heat exchanger 101
via the liquid refrigerant connection pipe 20, the expansion valve 15 and the liquid re-
frigerant pipe 19 to the heat source heat exchanger 11 functioning as an evaporator.

Gaseous refrigerant leaves the heat source heat exchanger 11 and flows via the re-
frigerant pipe 18, the 4-way switching valve 16, the refrigerant piping 22, the ac-
cumulator 14 and the refrigerant piping 23 to the inlet side of the compressor 13.

During heating operation, when the heat source heat exchanger 11 functions as
evaporator, frost is formed on the heat source heat exchanger 11. The formation of
frost reduces the heat exchange efficiency of the heat source heat exchanger 11. Thus,
a defrosting operation has to be performed on a regular basis.

During defrosting operation, the above cycle is reversed, which is indicated in figure
5 by the dotted lines and the dotted arrows.

During defrosting operation, refrigerant discharged from the compressor 13 flows via
the discharge pipe 17, the 4-way switching valve 16 and the refrigerant pipe 18
through the heat source heat exchanger 11 functioning as a condenser. Thereby, the
heat source heat exchanger 11 is heated and any frost formed thereon is thawed.

Subsequently, liquid refrigerant flows from the heat source heat exchanger 11 via the
liquid refrigerant pipe 19, the expansion valve 15 and the liquid refrigerant connection
pipe 20 to the heat consumer heat exchanger 101 functioning as an evaporator.

Gaseous refrigerant leaves the heat consumer heat exchanger 101 and flows via the
gaseous refrigerant connection pipe 21, the 4-way switching valve 16, the refrigerant
piping 22, the accumulator 14 and the refrigerant piping 23 to the inlet side of the
compressor 13.

In the following, the structure of the outdoor unit 10 is explained in more detail with
reference to figures 1 to 4.

The shown outdoor unit 10 comprises a casing 30. The casing 30 has a top plate 33
and a side plate 34. In the shown embodiment, the side plate 34 extends around a
rearward corner of casing 30 of the outdoor unit 10 being connected to (integrally
formed with/forming a one piece structure with) a back plate 35 of the casing 30.

Further, the casing 30 has a bottom plate 31. Feet 32 (see figures 1 and 3) for
mounting the outdoor unit on a horizontal surface or via brackets to a vertical wall are
fixed to the bottom plate 31.

The bottom plate 31 has a base 36. The feet 32 are attached to a lower side of the

base 36. A circumferential flange 37 protrudes outward from the base 36. Thus, the
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flange 37 is basically oriented vertically, whereas the base 36 is oriented horizontally.
The flange 37 may extend about the entire circumference of the base 36. Thus, the
bottom plate 31 resembles a drain pan.

A drainage structure 38 is provided in the base 36 of the bottom plate 31. This
drainage structure 38 comprises a plurality of channels 39a-39e. Moreover, the
drainage structure 38 comprises a drainage hole 40. In the example, the drainage hole
40 is positioned within the drainage channel 39a. The drainage channels 39a-39e guide
any water accumulated on the base 36 of the bottom plate 31 towards the drainage hole
40. The drainage hole 40 is connected to a drainage port 41 at a lower side of the
bottom plate 31 in order to lead any water away from the outdoor unit 10.

The outdoor fan 12 is as well accommodated in the casing 30 of the outdoor unit 10.
The outdoor fan 12 is fixed to the base 36 of the bottom plate 31 via a support structure
42. A fan motor 43 is attached to the support structure 42 and rotationally supports a
fan rotor 44 including fan blades 45. In the depicted embodiment, the support structure
42 is directly screwed onto the base 36 of the bottom plate 31. The drainage channels
39c and 39e pass by the support structure 42 and particularly the portion of the base 36
to which the support structure is fixed.

As will be best visible from figure 2, the heat source heat exchanger 11 occupies a
part of the rear side of the casing 30 and the side of the casing 30 opposite to the side
plate 34. The heat source heat exchanger 11 is “L” - shaped in a top view.

The heat source heat exchanger 11 is supported on an upper surface of the base 36 as
shown in figure 4. The drainage channels 39a basically follow an outer edge portion of
the base 36 at which the heat source heat exchanger 11 is supported on the base 36.
Thus, a lower side 11c of the heat source heat exchanger 11 is directed towards the
base 36 and the drainage channel 39a. The heat source heat exchanger 11 may even
close an upper opening of the drainage channels 39a.

Further, the heat source heat exchanger 11 is positioned on the bottom plate 31 so
that an outer side 11a of the heat source heat exchanger 11 is positioned inside the
flange 37 or more particularly an inner surface 37a of the flange 37.

As previously mentioned, the heat source heat exchanger 11 is heated during the de-
frosting operation, whereby any frost formed thereon melts. Accordingly, water flows
along surfaces of the heat source heat exchanger 11 including the outer side 11a and an
inner side 11b of the heat source heat exchanger 11 downwards to the bottom plate 31.
Some of the water will flow in the gap between the inner side 37a of the flange 37 and
the outer side 11a of the heat source heat exchanger 11.

Some of the water will also flow towards the drainage structure 38 in the base 36 of
the bottom plate 31. This water is guided via the drainage channels 39a-e towards the

drainage hole 40 and from there via the drainage port 41 away from the outdoor unit
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between the inner side 37a and the outer side 11a, a defrosting bypass pipe 50 is
provided in the space between the inner side 37a of the flange 37 and the outer side
11a of the heat source heat exchanger 11. The defrosting bypass pipe 50 comprises a
lower pipe 50a and an upper pipe 50b. The lower pipe 50a and the upper pipe S0b
extend vertically parallel to each other. Thus, the upper pipe 50b is further away from
the base 36 than the lower pipe 50a.

The lower pipe 50a and the upper pipe S0b are connected by a bend 50c at one end
forming a loop. The opposite ends of the lower pipe 50a and the upper pipe 50b are re-
spectively connected indirectly or directly to the discharge pipe 17 and the liquid re-
frigerant pipe 19 (figure 5).

Moreover, an additional defrosting bypass pipe 60 is provided underneath the heat
source heat exchanger 11, particularly underneath the lower side 11c of the heat source
heat exchanger 11. In the shown example, the additional defrosting bypass pipe 60 is
disposed within the drainage channels 39a. The additional defrosting bypass pipe 60
comprises an outer pipe 60a and an inner pipe 60b. The outer pipe 60a and the inner
pipe 60b extend horizontally parallel to each other. Thus, the inner pipe 60b is further
away from the inner side 37a of the flange 37 than outer pipe 60a.

The outer pipe 60a and the inner pipe 60b are connected at one end by a bend 60c
forming a loop. The opposite ends of the outer pipe 60a and the inner pipe 60b are re-
spectively connected indirectly or directly to the discharge pipe 17 and the liquid re-
frigerant pipe 19 (figure 5).

Moreover, the additional defrosting bypass pipe 60 has an auxiliary loop 61. The
auxiliary loop 61 is formed by bending the defrosting bypass pipe 60 so as to extend
towards the support structure 42 of the outdoor fan 12. In the example, the auxiliary
loop 61 extends from the drainage channel 39a into the drainage channel 39¢ passing
by the support structure 42. In this context, the inner and outer pipes 60a and 60b are
bent outward away from the flange 37 and respectively connected (brazed) by a 180
degree bend 61a. As will be best apparent from figure 2, the connecting portions, i.e.
the portions where the bends 61a are respectively connected (brazed) to the inner and
outer pipes looks out from the heat source heat exchanger 11 in a top view. Thus, the
brazed portions may be readily inspected without having to remove the heat source
heat exchanger 11 for maintenance. The bend 60c as well looks out from the heat
source heat exchanger 11 (see figure 1) so that also this connection portion may readily
be inspected without having to remove the heat source heat exchanger 11. The bend
50c is visible anyway when inspecting the gap between the inner side 37a of the flange

37 and the outer side 11a of the heat source heat exchanger 11.
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In addition, the additional defrosting bypass pipe 60 comprises a curved portion 62
passing around the drainage hole 40 (figure 2) in order to block at most a minor portion
of the cross-section of the drainage hole 40 and thereby enable a reliable drainage of

water via the drainage hole 40.
As will be apparent from figure 5, the defrosting bypass pipe 50 and the additional

defrosting bypass pipe 60 are connected in parallel. A valve 63 may be provided in
order to control the flow of gaseous refrigerant into the defrosting bypass pipe 50 in
the additional defrosting bypass pipe 60 during defrosting operation. Alternatively to
the valve 63, two valves 63a and 63b may be provided respectively in the defrosting
bypass pipe 50 and the additional defrosting bypass pipe 60, which would allow in-
dependent control of the flow in the respective pipes 50 and 60. A controller 70 is
provided to control the valve 63 or alternatively the valves 63a and 63b. In particular,
the controller 70 opens the valve 63 or alternatively the valves 63a and 63b in the de-
frosting operation and closes the valve 63 or alternatively the valves 63a and 63b in a
normal operation, such as heating operation.

As a consequence, during defrosting operation hot gaseous refrigerant flows through
the defrosting bypass pipe 50 and the additional defrosting bypass pipe 60.

Accordingly, the space between the inner side 37a of the flange 37 and the outer side
11a of the heat source heat exchanger 11 is heated by the defrosting bypass pipe 50
preventing the formation of ice in said space.

Similarly, the drainage channel 39a is heated by the additional defrosting bypass pipe
60 so that the formation of ice in the drainage channel 39a is avoided. Due to the
auxiliary loop 61 which extends towards the support structure 42 into the drainage
channel 39c, a portion in the vicinity of the support structure 42 is heated and the
formation of ice at the support structure 42 may be prevented. Accordingly, dis-
placement of the support structure 42 due to the formation of ice can be avoided.

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, more than one auxiliary loop can be provided in the additional defrosting
bypass pipe 60. Further, the defrosting bypass pipe 50 and/or the additional defrosting
bypass pipe 60 may also be connected to the liquid refrigerant connecting pipe 20.
Even further it is also conceivable to connect one end of the defrosting bypass pipe 50
and/or the additional defrosting bypass pipe 60 to the discharge pipe 17 and the other
opposite end to the refrigerant pipe 18 rather than the liquid refrigerant pipe 19 or a

liquid refrigerant connecting pipe 20.
Reference Signs List
1 heat pump
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10 outdoor unit

11 heat source heat exchanger
11a outer side

11b inner side

I1c lower side

12 outdoor fan

13 compressor

14 accumulator

15 expansion valve

16 4 way switching valve
17 discharge pipe

18 refrigerant pipe

19 liquid refrigerant pipe
20 liquid connection pipe
21 gaseous connection pipe
22 refrigerant pipe

23 refrigerant pipe

30 casing

31 bottom plate

32 foot

33 top plate

34 side plate

35 back plate

36 base of the bottom plate
37 flange

37a inner side of the flange
38 drainage structure
39a-e drainage channels
40 drainage hole

41 drainage port

42 support structure

43 fan motor

44 fan rotor

45 fan blade

50 defrosting bypass pipe
50a lower pipe

50b upper pipe

50c bend
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60 additional defrosting bypass pipe
60a outer pipe

60b inner pipe

60c bend

61 auxiliary loop

61a bend

62 curved portion

100 indoor unit

101 heat consumer heat exchanger
102 indoor fan
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Claims

Outdoor unit (10) for a heat pump (1) comprising a refrigerant circuit,
the outdoor unit comprising

a compressor (13),

a discharge pipe (17) of the refrigerant circuit connected to a discharge
side of the compressor (13),

a bottom plate (31), the bottom plate (31) having a base (36) and an
outer flange (37) protruding upward from an outer edge of the base
(36),

a heat source heat exchanger (11) supported on the bottom plate (31),
and

a defrosting bypass pipe (50) connected at one end to the discharge
pipe (17), the defrosting bypass pipe (50) being arranged between an
inner side (37a) of the flange (37) and an outer side (11a) of the heat
source heat exchanger (11).

Outdoor unit according to claim 1, wherein the defrosting bypass pipe
(50) is a loop comprising an upper pipe (50b) and a lower pipe (50a),
wherein the upper pipe (50b) is further away from the base (36) of the
bottom plate (31) than the lower pipe (50a).

Outdoor unit according to any one of the preceding claims, further
comprising an additional defrosting bypass pipe (60) connected at one
end to the discharge pipe (17), the additional defrosting bypass pipe
(60) being arranged between the base (36) of the bottom plate (31) and
a lower side (11c) of the heat source heat exchanger (11).

Outdoor unit according to claim 3, wherein the additional defrosting
bypass pipe (60) comprises an auxiliary loop (61) which is in a view
perpendicular to the bottom plate not located below the heat source heat
exchanger (11).

Outdoor unit according to claim 4, wherein the additional defrosting
bypass pipe (60) is made of at least two tubes connected to each other
at a connecting portion, the connecting portion being positioned in the
auxiliary loop (61) so that the connecting portion is in a view per-
pendicular to the bottom plate not located below the heat source heat
exchanger (11).

Outdoor unit according to claim 4 or 5, wherein the auxiliary loop (61)
extends towards a support structure (42) supporting a fan (12) on the

bottom plate (31) in a view perpendicular to the bottom plate (31).



WO 2020/184491

[Claim 7]

[Claim 8]

[Claim 9]

[Claim 10]

[Claim 11]
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Outdoor unit according to claim 3, 4, 5 or 6, wherein the defrosting
bypass pipe (50) and the additional defrosting bypass pipe (60) are
connected in parallel.

Outdoor unit according to claim 7, wherein a valve (63a, 63b) is
arranged in each of the defrosting bypass pipe (50) and the additional
defrosting bypass pipe (60).

Outdoor unit according to claim 7, wherein a valve (63) is arranged to
control the flow of refrigerant from the discharge pipe (17) through
both the defrosting bypass pipe (50) and the additional defrosting
bypass pipe (60).

Outdoor unit according to claim 8 or 9, further comprising a controller
(70), wherein the controller (70) is configured to close the valve/-s (63;
63a, 63b) during normal operation and to open the valve/-s (63; 63a,
63b) during a defrost operation.

Outdoor unit according to any one of claims 3 to 10, wherein the ad-
ditional defrosting bypass pipe (60) passes around a drainage hole (40)
in the bottom plate (31).
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