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DEVICE
(57)  Aheat source unit (2) includes an electric com- main flow path (300) is connected to a utilization-side

ponent unit (70), a heat source-side refrigerant main flow
path (300), and a first refrigerant sub flow path (46)
including a first cooling portion (47) that cools a first
portion of the electric component unit (70) and a second
portion of the electric component unit (70). The heat
source-side refrigerant main flow path (300) includes
an accumulator (29), a compressor (21), a heat
source-side heat exchanger (23), and a heat source-side
expansion valve (25). The heat source-side refrigerant
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refrigerant flow path (500) of a utilization unit (3a, 3b) to
formarefrigerantcircuit (10). The first refrigerant sub flow
path (46) branches from a liquid flow path (340) extending
from the heat source-side heat exchanger (23) to the
utilization-side refrigerant flow path (500) in the heat
source-side refrigerant main flow path (300), and causes
a refrigerant to flow in a gas flow path (310) between the
accumulator (29) and the compressor (21) in the heat
source-side refrigerant main flow path (300).
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Description
TECHNICAL FIELD

[0001] The presentdisclosure relates to a heat source
unit of a refrigeration cycle apparatus and the refrigera-
tion cycle apparatus.

BACKGROUND ART

[0002] Conventionally, there is a cooling circuit for
cooling an electric component unit having one end con-
nected to a liquid pipe and the other end connected to an
upstream side of an accumulator (Patent Literature 1 (JP
2022-146443 A)).

SUMMARY OF THE INVENTION
<Technical Problem>

[0003] In the conventional cooling circuit, in order to
suppress an increase in a discharge temperature of a
compressor due to an R32 refrigerant, it is necessary to
provide a liquid injection circuit, which may complicate
the circuit, and there is a problem that the cooling capa-
city may be insufficient when the calorific value of the
electric component unit increases.

<Solution to Problem>

[0004] A heat source unit of a refrigeration cycle appa-
ratus according to a first aspect includes an electric
component unit, a heat source-side refrigerant main flow
path, and a first refrigerant sub flow path. The heat
source-side refrigerant main flow path includes an accu-
mulator, a compressor, a heat source-side heat exchan-
ger, and a heat source-side main expansion mechanism.
The heat source-side refrigerant main flow path is con-
nected to a utilization-side refrigerant flow path of a
utilization unit to form a refrigerant circuit. The first re-
frigerant sub flow path includes a first cooling portion that
cools a first portion of an electric component unit and a
second portion of the electric component unit. The first
refrigerant sub flow path branches from a liquid flow path
extending from the heat source-side heat exchanger to
the utilization-side refrigerant flow path in the heat
source-side refrigerant main flow path, and causes a
refrigerant to flow in a gas flow path between the accu-
mulator and the compressor in the heat source-side
refrigerant main flow path.

[0005] Inthe heat source unit of the refrigeration cycle
apparatus, the first refrigerant sub flow path can be used
for cooling the electric component unit, and can also cool
a gas refrigerant sucked into the compressor.

[0006] A heat source unit of a refrigeration cycle appa-
ratus according to a second aspect is the heat source unit
according to the first aspect, and includes a first flow rate
adjustment mechanism and a control unit. The first flow
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rate adjustment mechanism adjusts a flow rate of the
refrigerant flowing through the first refrigerant sub flow
path. The control unit controls an opening degree of the
first flow rate adjustment mechanism on the basis of a
discharge pipe temperature of the compressor.

[0007] Inthe heat source unit of the refrigeration cycle
apparatus, the opening degree of the first flow rate ad-
justment mechanism is increased to cool the gas refrig-
erant sucked into the compressor when the discharge
pipe temperature of the compressor rises, so that the
discharge pipe temperature of the compressor can be
lowered to protect the compressor.

[0008] A heat source unit of a refrigeration cycle appa-
ratus according to a third aspect is the heat source unit
according to the second aspect, in which the control unit
controls the opening degree of the first flow rate adjust-
ment mechanism on the basis of the discharge pipe
temperature of the compressor and a temperature of
the electric component unit.

[0009] Inthe heat source unit of the refrigeration cycle
apparatus, the opening degree of the first flow rate ad-
justment mechanism is increased when the discharge
pipe temperature of the compressor rises and when the
temperature of the electric component unit rises, so that
the gas refrigerant sucked into the compressor can be
cooled to lower the discharge pipe temperature of the
compressor, and the electric component unit can be
cooled.

[0010] A heat source unit of a refrigeration cycle appa-
ratus according to a fourth aspect is the heat source unit
according to any one of the first to third aspects, in which a
housing space of the electric component unitis sealed by
a housing. The first refrigerant sub flow path cools the
housing space inside the housing.

[0011] In the heat source unit of the refrigeration cycle
apparatus, the discharge pipe temperature of the com-
pressor can be lowered, and the housing space for
housing the electric component can be cooled with a
smaller cooling amount than in a case of cooling the
electric component.

[0012] A heat source unit of a refrigeration cycle appa-
ratus according to a fifth aspect is the heat source unit
according to any one of the second to fourth aspects, and
further includes a second refrigerant sub flow path. The
second refrigerant sub flow path includes a second cool-
ing portion and a second flow rate adjustment mechan-
ism. The second cooling portion cools the second portion
of the electric component unit. The second flow rate
adjustment mechanism adjusts an amount of the refrig-
erant flowing through the second cooling portion. The
second refrigerant sub flow path connects the liquid pipe
closer to the heat source-side heat exchanger with re-
spect to the heat source-side main expansion mechan-
ism and the liquid pipe opposite to the heat source-side
heat exchanger with respectto the heat source-side main
expansion mechanism. The first refrigerant sub flow path
branches from a position closer to a utilization-side re-
frigerant circuit than a position opposite to the heat
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source-side heat exchanger with respect to the heat
source-side main expansion mechanism to which the
second refrigerant sub flow path is connected in the liquid
flow path extending from the heat source-side heat ex-
changer to the utilization-side refrigerant flow path in the
heat source-side refrigerant main flow path.

[0013] Inthe heat source unit of the refrigeration cycle
apparatus, the first refrigerant sub flow path branches
from a position closer to the utilization-side refrigerant
circuit than the second refrigerant sub flow path in the
liquid flow path, so that the amount of refrigerant for
cooling in the second refrigerant sub flow path can be
secured.

[0014] The heat source unit of the refrigeration cycle
apparatus according to a sixth aspect is the heat source
unit according to the fifth aspect, and further includes a
fourth refrigerant sub flow path. The fourth refrigerant sub
flow path includes a fourth cooling portion and a fourth
flow rate adjustment mechanism. The fourth cooling
portion cools the first portion of the electric component
unit. The fourth flow rate adjustment mechanism ex-
pands the refrigerant flowing through the fourth cooling
portion. The fourth refrigerant sub flow path branches
from a liquid flow path extending from the heat source-
side heat exchanger to the utilization-side refrigerant flow
path in the heat source-side refrigerant main flow path,
and causes a refrigerant to flow in a gas flow path on a
suction side of the compressor in the heat source-side
refrigerant main flow path.

[0015] Inthe heat source unit of the refrigeration cycle
apparatus, during an operation in which the heat source-
side heat exchanger that cools the refrigerant with out-
side air is used as a condenser, the fourth flow rate
adjustment mechanism of the fourth refrigerant sub flow
path expands a high-temperature and high-pressure
liquid refrigerant condensed by the heat source-side heat
exchanger to lower the temperature, the gas-liquid two-
phase refrigerant takes heat from the electric component
unit to evaporate, and returns the refrigerant to the gas
flow path on the suction side of the compressor. There-
fore, the electric component unit can be cooled more
strongly than a conventional case where the electric
component unit is cooled by a high-temperature and
high-pressure liquid refrigerant.

[0016] The heat source unit of the refrigeration cycle
apparatus according to a seventh aspect is the heat
source unit according to the sixth aspect, in which the
heat source-side refrigerant main flow path further in-
cludes a subcooling heat exchanger. The subcooling
heat exchanger is disposed in the liquid flow path ex-
tending from the heat source-side heat exchanger to the
utilization-side refrigerant flow path. The heat source unit
furtherincludes a third refrigerant sub flow path. The third
refrigerant sub flow path branches from the liquid flow
path. The third refrigerant sub flow path has a third flow
rate adjustment mechanism that expands the refrigerant
flowing inside. The third refrigerant sub flow path causes
the subcooling heat exchanger to exchange heat be-
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tween the refrigerant having passed through the third
flow rate adjustment mechanism and the refrigerant flow-
ing through the liquid flow path of the heat source-side
refrigerant main flow path. The third refrigerant sub flow
path causes the refrigerant after the heat exchange to
flow into the gas flow path on the suction side of the
compressor in the heat source-side refrigerant main flow
path.

[0017] Inthe heat source unit of the refrigeration cycle
apparatus, during an operation in which the heat source-
side heat exchanger that cools the refrigerant with out-
side airis used as a condenser, the high-temperature and
high-pressure liquid refrigerant condensed by the heat
source-side heat exchanger is expanded by the third flow
path adjustment mechanism of the third refrigerant sub
flow path to reduce the temperature of the liquid refrig-
erant, and the refrigerant exchanges heat with the high-
temperature and high-pressure liquid refrigerant, so that
the high-temperature and high-pressure liquid refrigerant
condensed by the heat source-side heat exchanger can
be cooled.

[0018] A heat source unit of a refrigeration cycle appa-
ratus according to an eighth aspectis the heat source unit
according to the sixth or seventh aspect, in which the
control unit controls an opening degree of the second flow
rate adjustment mechanism or the fourth flow rate ad-
justment mechanism on the basis of the temperature of
the electric component unit.

[0019] Inthe heat source unit of the refrigeration cycle
apparatus, by controlling the opening degree of the sec-
ond flow rate adjustment mechanism or the fourth flow
rate adjustment mechanism on the basis of the tempera-
ture of the electric component unit, the temperature or the
amount of refrigerant can be adjusted in accordance with
the temperature of the electric component unit to cool the
electric component unit.

[0020] A heat source unit of a refrigeration cycle appa-
ratus according to a ninth aspect is the heat source unit
according to any one of the sixth to eighth aspects, in
which the electric component unit includes a first electric
component and a second electric component. The fourth
refrigerant sub flow path cools the first electric compo-
nent.

[0021] Inthe heat source unit of the refrigeration cycle
apparatus, the fourth refrigerant sub flow path can cool a
specific electric component.

[0022] A heat source unit of a refrigeration cycle appa-
ratus according to a tenth aspect is the heat source unit
according to the ninth aspect, in which a calorific value of
the first electric component is larger than a calorific value
of the second electric component.

[0023] Inthe heat source unit of the refrigeration cycle
apparatus, the first electric component having a large
calorific value can be cooled by the fourth refrigerant sub
flow path that lowers the temperature of the high-tem-
perature and high-pressure liquid refrigerant.

[0024] A heat source unit of the refrigeration cycle
apparatus according to an eleventh aspect is the heat
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source unit according to any one of the sixth to tenth
aspects, in which the fourth refrigerant sub flow path
branches from a position closer to the utilization-side
refrigerant flow path than a position opposite to the heat
source-side heat exchanger with respect to the heat
source-side main expansion mechanism to which the
second refrigerant sub flow path is connected in the liquid
flow path extending from the heat source-side heat ex-
changer to the utilization-side refrigerant flow path in the
heat source-side refrigerant main flow path.

[0025] Inthe heat source unit of the refrigeration cycle
apparatus, the fourth refrigerant sub flow path branches
from a position closer to the utilization-side refrigerant
flow path than the second refrigerant sub flow path in the
liquid flow path, so that the amount of refrigerant for
cooling in the second refrigerant sub flow path can be
secured.

[0026] A refrigeration cycle apparatus according to a
twelfth aspect includes the heat source unit according to
any one of the first to eleventh aspects, and one or more
of the utilization units. The one or more utilization units
are connected to the heat source unit.

[0027] In the refrigeration cycle apparatus, the first
refrigerant sub flow path can be used for cooling the
electric component unit, and can also cool the gas re-
frigerant sucked into the compressor.

BRIEF DESCRIPTION OF THE DRAWINGS
[0028]

FIG. 1 is a schematic configuration diagram of a
refrigeration cycle apparatus according to the pre-
sent embodiment.

FIG. 2 is a schematic external perspective view
showing an arrangement and the like of a heat
source-side control unit in a heat source unit.

FIG. 3 is a schematic configuration diagram of the
interior of the heat source-side control unit in plan
view.

FIG. 4 is a schematic configuration diagram of a front
side portion of the interior of the heat source-side
control unit as viewed from the front.

FIG. 5is a schematic configuration diagram of a back
side portion of the interior of the heat source-side
control unit as viewed from the back.

DESCRIPTION OF EMBODIMENTS
(1) Configuration of refrigeration cycle apparatus

[0029] FIG. 1isaschematic configuration diagram of a
refrigeration cycle apparatus 1.

[0030] The refrigeration cycle apparatus 1 is used for
cooling and heating a room in a building or the like by
vapor compression refrigeration cycle operation. The
refrigeration cycle apparatus 1 mainly includes a heat
source unit 2, utilization units 3a and 3b, and a liquid-side

10

20

25

30

35

40

45

50

55

refrigerant connection pipe 5 and a gas-side refrigerant
connection pipe 6 that connect the heat source unit 2 and
the utilization units 3a and 3b. A refrigerant circuit 10 of
the refrigeration cycle apparatus 1 is configured by con-
necting the heat source unit 2, the utilization units 3a and
3b, the liquid-side refrigerant connection pipe 5, and the
gas-side refrigerant connection pipe 6.

[0031] Note that the refrigerant circuit 10 according to
the present embodiment is filled with an optional refrig-
erant such as R32.

(1-1) Utilization unit

[0032] The utilization units 3a and 3b are installed by
being embedded in or suspended from the ceiling of a
room in a building or the like, or by being hung on a wall
surface of the room. The utilization units 3a and 3b are
connected to the heat source unit 2 via the liquid-side
refrigerant connection pipe 5 and the gas-side refrigerant
connection pipe 6, and constitute a part of the refrigerant
circuit 10. The utilization units 3a and 3b each have a
utilization-side refrigerant flow path 500 connected to a
heat source-side refrigerant main flow path 100 to form
the refrigerant circuit 10.

[0033] Inthe refrigeration cycle apparatus 1 according
to the present embodiment, there is a plurality (here, two)
of the utilization units 3a and 3b connected in parallel to
each other in the refrigerant circuit 10.

[0034] Next, configurations of the utilization units 3a
and 3b are described. Since the utilization units 3aand 3b
have similar configurations, only the configuration of the
utilization unit 3a will be described here. The description
of the configuration of the utilization unit 3b is omitted,
and instead of the subscript "a" indicating each part of the
utilization unit 3a, the subscript "b" is added.

[0035] The utilization unit 3a mainly includes a utiliza-
tion-side expansion valve 51a, a utilization-side heat
exchanger 52a, a utilization-side fan 55a, and a utiliza-
tion-side control unit 75a. The utilization unit 3a includes
a utilization liquid-refrigerant pipe 53a connecting a li-
quid-side end of the utilization heat exchanger 52a and
the liquid-refrigerant connection pipe 5, and a utilization
gas-refrigerant pipe 54a connecting a gas-side end of the
utilization heat exchanger 52a and the gas-refrigerant
connection pipe 6.

[0036] The utilization-side heat exchanger 52a is, for
example, a cross-fin type fin-and-tube heat exchanger
including a heat transfer tube and a large number of fins.
The utilization-side heat exchanger 52a functions as an
evaporator for the refrigerantand cools indoor airduringa
cooling operation, and functions as a radiator or conden-
ser for the refrigerant and heats indoor air during a heat-
ing operation. The gas-side refrigerant connection pipe 6
is connected to a gas side of the utilization-side heat
exchanger 52a.

[0037] The utilization-side expansion valve 51a is an
electronic expansion valve, a valve opening degree of
which is adjustable. The utilization-side expansion valve
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51a is provided in the refrigerant flow path between the
utilization-side heat exchanger 52a and the liquid-side
refrigerant connection pipe 5.

[0038] The utilization unit 3a includes the utilization-
side fan 55a for sucking indoor air into the unit, causing
the indoor air to exchange heat with the refrigerant in the
utilization-side heat exchanger 52a, and then supplying
the indoor air as supply air. The utilization-side fan 55a is
a centrifugal fan, a multiblade fan, or the like. The utiliza-
tion-side fan 55a has a utilization-side fan motor 56a.
[0039] The utilization unit 3a is provided with various
sensors. Specifically, the utilization unit 3a is provided
with a utilization-side heat exchange liquid-side sensor
57a configured to detect a refrigerant temperature Trl at
the liquid-side end of the utilization-side heat exchanger
52a, a utilization-side heat exchange gas-side sensor
58a configured to detect a refrigerant temperature Trg at
the gas side end of the utilization-side heat exchanger
52a, and an indoor air sensor 59a configured to detect a
temperature Tra of indoor air sucked into the utilization
unit 3a.

[0040] The utilization-side control unit 75a controls an
operation of each part of the utilization unit 3a. The
utilization-side control unit 75a includes a microcompu-
ter, a memory, and the like provided for control of the
utilization unit 3a. The utilization-side control unit 75a can
exchange control signals and the like with a heat source-
side control unit 70 of the heat source unit 2 or a remote
controller 9 through a transmission line 8.

(1-2) Heat source unit

[0041] The heat source unit 2 is installed outside a
building or the like, is connected to the utilization units
3aand 3b via the liquid-side refrigerant connection pipe 5
and the gas-side refrigerant connection pipe 6, and con-
stitutes a part of the refrigerant circuit 10.

[0042] FIG. 2is a schematic external perspective view
showing an arrangement and the like of the heat source-
side control unit 70 in the heat source unit 2. In the
following description, unless otherwise specified, "up",
"down", "left", "right", "front", and "rear" refer to the direc-
tions when the outdoor unit 2 shown in FIG. 2 is viewed
from the front (left oblique front side in the drawing). Here,
in the present embodiment, the direction in which the
surface without the heat source-side heat exchanger 23
or the surface with the smallest portion where the heat
source-side heat exchanger 23 exists is located is re-
ferred to as "front", as viewed from the center of the heat
source unit 2 in plan view. In FIG. 2, the heat source-side
control unit 70, a first cooling portion 47 and second
cooling portion 67 around the heat source-side control
unit 70, the heat source-side heat exchanger 23, a heat
source-side fan 24, and the like are mainly shown, and
other equipment, pipes, and the like are omitted.
[0043] The heat source unit 2 mainly includes a heat
source unit casing 11, a compressor 21, a four-way
switching valve 22, the heat source-side heat exchanger
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23, aheatsource-side expansion valve (heat source-side
main expansion mechanism) 25, an accumulator 29, a
liquid-side shutoff valve 27, a gas-side shutoff valve 28, a
first refrigerant sub flow path 46, a second refrigerant sub
flow path 66, the heat source-side fan 24, and the like.
The four-way switching valve 22 and a suction side of the
compressor 21 are connected via a suction refrigerant
pipe 31. The suction refrigerant pipe 31 is provided with
the accumulator 29 that temporarily accumulates the
refrigerant sucked into the compressor 21. A discharge
side of the compressor 21 and the four-way switching
valve 22 are connected via a discharge refrigerant pipe
32. The four-way switching valve 22 and a gas-side end
ofthe heat source heat exchanger 23 are connected viaa
firstheat source gas-refrigerant pipe 33. Aliquid-side end
of the heat source heat exchanger 23 and the liquid-
refrigerant connection pipe 5 are connected via the heat
source liquid-refrigerant pipe 34. The heat source liquid-
refrigerant pipe 34 and the liquid-refrigerant connection
pipe 5 are connected at a portion provided with the liquid-
side shutoff valve 27. The four-way switching valve 22
and the gas-refrigerant connection pipe 6 are connected
via a second heat source gas-refrigerant pipe 35. The
second heat source gas-refrigerant pipe 35 and the gas-
refrigerant connection pipe 6 are connected at a portion
provided with the gas-side shutoff valve 28. The liquid-
side shutoff valve 27 and the gas-side shutoff valve 28 are
configured to be manually opened and closed.

[0044] The heat source unit includes the accumulator
29, the compressor 21, the heat source-side heat ex-
changer 23, and the heat source-side expansion valve
25, and is connected to the utilization-side refrigerant
flow paths 500 of the utilization units 3a and 3b to form the
refrigerant circuit 10. A liquid flow path 340 is a flow path
extending from the heat source-side heat exchanger 23
of a heat source-side refrigerant main flow path 300 to the
utilization-side flow path 500. The liquid flow path 340
includes the heat source liquid-refrigerant pipe 34. The
heat source liquid-refrigerant pipe 34 includes a first heat
source liquid-refrigerant pipe 34a and a second heat
source liquid-refrigerant pipe 34b. The first heat source
liquid-refrigerant pipe 34a is a liquid pipe closer to the
heat source-side heat exchanger 23 with respect to the
heat source-side expansion valve 25. The second heat
source liquid-refrigerant pipe 34b is a liquid pipe opposite
to the heat source-side heat exchanger 23 with respect to
the heat source-side expansion valve 25. A gas flow path
310is a flow path of the heat source-side refrigerant main
flow path 300 on the suction side of the compressor 21.
The gas flow path 310 includes the suction refrigerant
pipe 31.

[0045] The heat source unit 2 also includes the first
refrigerant sub flow path 46, the second refrigerant sub
flow path 66, a third refrigerant sub flow path 41, and a
fourth refrigerant sub flow path 61.

[0046] Inthe presentembodiment, the heatsource unit
2 is a top-blowing heat exchange unit that sucks air from
left and right side surfaces and a back surface of the heat
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source unit casing 11 and blows the air upward from an
upper end surface of the heat source unit casing 11.
[0047] The heat source unit casing 11 mainly has a
main portion 13 and a fan module 12 provided on top of
the main portion 13.

[0048] The main portion 13 has a pair of installation
legs 18, a bottom frame 15, four supports 14, a front panel
13a, and mesh portions 13b, 13c, and 13d. The installa-
tionlegs 18 are provided, one on the front side and one on
the rear side, and extend in the left-right direction. The
bottom frame 15 is bridged over the installation legs 18.
The supports 14 extend vertically from the corners of the
bottom frame 15. The front panel 13a extends between
the two supports 14 on the front side. The mesh portion
13b is provided so as to extend forward and rearward
between the supports 14 on the left side. The mesh
portion 13c is provided so as to extend to the left and
right between the supports 14 on the rear side. The mesh
portion 13d is provided so as to extend forward and
rearward between the supports 14 on the right side.
[0049] The bottom frame 15 forms the bottom of the
heat source unit casing 11, and the heat source-side heat
exchanger 23 is provided on the bottom frame 15. Here,
the heat source-side heat exchanger 23 has a substan-
tially U-shape in plan view facing the back surface and
both left and right side surfaces of the heat source unit
casing 11.

[0050] Note that each of the mesh portions 13b, 13c,
and 13d is provided so as to extend along an outer
surface of the heat source-side heat exchanger 23.
The mesh portions 13b, 13c, and 13d substantially form
three suction ports on the right side surface, left side
surface, and back surface in the heat source unit casing
11.

[0051] The front panel 13a has an upper front panel 16
constituting the upper portion of the front surface of the
heat source unit casing 11 and a lower front panel 17
constituting the lower portion of the front surface of the
heat source unit casing 11.

[0052] Thefanmodule 12is attached to the upperends
of the supports 14. The fan module 12 is a substantially
rectangular parallelepiped box having a front side plate
12a, a left-side panel 12b, a back side plate 12c, and a
right-side panel 12d, and penetrates in the up-down
direction. The fan module 12 houses the heat source-
side fan 24 therein to form a flow path for an upward air
flow.

[0053] The compressor 21 is, for example, a positive-
displacement compressor driven by a compressor motor
21a. The compressor motor 21a is driven with power
supplied through an inverter device. The operating ca-
pacity of the compressor 21 is variable by changing the
drive frequency of the compressor motor 21a and varying
the number of rotations. The discharge side of the com-
pressor 21 is connected to one of a plurality of connection
ports of the four-way switching valve 22. In the present
embodiment, the compressor 21 is placed on the bottom
frame 15.
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[0054] The accumulator 29 is a refrigerant reservoir
provided between the suction side of the compressor 21
and one of the plurality of connection ports of the four-way
switching valve 22. In the present embodiment, the ac-
cumulator 29 is placed on the bottom frame 15.

[0055] The heat source-side heat exchanger 23 is, for
example, a cross-fin type fin-and-tube heat exchanger
including a heat transfer tube and a large number of fins.
The heat source-side heat exchanger 23 functions as a
radiator or condenser for the refrigerant during the cool-
ing operation, and functions as an evaporator for the
refrigerant during the heating operation. One of the plur-
ality of connection ports of the four-way switching valve
22 is connected to the gas side of the heat source-side
heat exchanger 23 through a refrigerant pipe. The heat
source-side expansion valve 25 is connected to a liquid
side of the heat source-side heat exchanger 23 via a
refrigerant pipe.

[0056] The heatsource-side fan 24 is housed in the fan
module 12. The heat source-side fan 24 sucks outdoor air
from a lower periphery of the heat source unit casing 11
into the interior, thereby forming an air flow that, after
causing the heat source-side heat exchanger 23 to ex-
change heat between the sucked outdoor air and the
refrigerant, discharges the heat-exchanged air upward
through a blow-out port that is provided on the upper end
surface of the fan module 12. The heat source-side fan 24
is a propeller fan or the like driven by a heat source-side
fan motor 24a, which is a DC fan motor, and has a variable
air volume. In the present embodiment, the heat source-
side fan motor 24a is driven with power supplied through
an inverter device.

[0057] The heat source-side expansion valve 25 is an
electric expansion valve, the valve opening degree of
which is adjustable in order to adjust the flow rate of the
refrigerant flowing in the refrigerant circuit 10. The heat
source-side expansion valve 25 is provided between the
liquid-side outlet of the heat source-side heat exchanger
23 and the liquid-side shutoff valve 29.

[0058] The four-way switching valve 22 has the plur-
ality of connection ports. The four-way switching valve 22
switches the refrigerant circuit 10 between a cooling
operation connection state and a heating operation con-
nection state by switching a connection state of the
plurality of connection ports. In the cooling operation
connection state, the discharge side of the compressor
21 is connected to the heat source-side heat exchanger
23, and the suction side of the compressor 21 is con-
nected to the gas-side shutoff valve 28. In the heating
operation connection state, the discharge side of the
compressor 21 is connected to the gas-side shutoff valve
28, and the suction side of the compressor 21 is con-
nected to the heat source-side heat exchanger 23.
[0059] The liquid-side shutoff valve 27 is provided at a
connecting port with the liquid-side refrigerant connec-
tion pipe 5. The liquid-side shutoff valve 27 is connected
to the opposite side of the heat source-side expansion
valve 25 to the heat source-side heat exchanger 23
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through the refrigerant pipe. The gas-side shutoff valve
28 is provided at a connecting port with the gas-side
refrigerant connection pipe 6. The gas-side shutoff valve
28 is connected to one of the plurality of connection ports
of the four-way switching valve 22 via a refrigerant pipe.
[0060] Thefirstrefrigerantsub flow path 46, the second
refrigerant sub flow path 66, and the fourth refrigerant sub
flow path 61 are flow paths for cooling electric compo-
nents such as a heat generating component to be de-
scribed later included in the heat source-side control unit
(hereinafter also referred to as an electric component
unit) 70.

[0061] The first refrigerant sub flow path 46 includes a
first cooling portion 47 that cools an intelligent power
module (IPM, first electric component) 81a of the electric
component unit 70 and an intelligent power module (IPM,
second electric component) 82a of the electric compo-
nent unit 70. The first refrigerant sub flow path 46
branches from the liquid flow path 340 extending from
the heat source-side heat exchanger 23 to the utilization-
side refrigerant flow path 500 in the heat source-side
refrigerant main flow path 300, and causes the refrigerant
to flow in the gas flow path 310 between the accumulator
29 and the compressor 21 in the heat source-side re-
frigerant main flow path 300. The first refrigerant sub flow
path 46 branches off from a position closer to the utiliza-
tion-side refrigerant circuit 500 than a position opposite to
the heat source-side heat exchanger 23 with respect to
the heat source-side expansion valve 25 to which the
second refrigerant sub flow path 66 is connected, in the
liquid flow path 340 extending from the heat source-side
heat exchanger 23 to the utilization-side refrigerant flow
path 500 of the heat source-side refrigerant main flow
path 300 (see points G and H in FIG. 1). In other words,
the first refrigerant sub flow path 46 is connected to a
portion of the heat source-side liquid-refrigerant pipe 34
between the heat source-side expansion valve 25 and
the subcooling heatexchanger 45 (see the point Gin FIG.
1). The first refrigerant sub flow path 46 is connected to
the suction refrigerant pipe 31 through which the refrig-
erant sucked into the compressor 21 flows. The first
refrigerant sub flow path 46 is connected to a portion
of the suction refrigerant pipe 31 on an outlet side of the
accumulator 29 (see the point H in FIG. 1).

[0062] The first refrigerant sub flow path 46 includes a
first expansion valve (first flow rate adjustment mechan-
ism) 48. The first expansion valve 48 is implemented by
an electrically powered expansion valve. The first expan-
sion valve 48 adjusts the amount of the refrigerant flowing
through the first refrigerant sub flow path 46.

[0063] The second refrigerant sub flow path 66 in-
cludes the second cooling portion 67 and a second ex-
pansion valve (second flow rate adjustment mechanism)
68. The second cooling portion 67 further cools the in-
telligent power module (IPM, second electric component)
82a of the electric component unit 70 (see FIG. 3). The
second expansion valve 68 adjusts an amount of the
refrigerant flowing through the second cooling portion 67.
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The second expansion valve 68 is implemented by an
electrically powered expansion valve. The second refrig-
erant sub flow path 66 connects the first heat source-side
liquid-refrigerant pipe (liquid pipe) 34a closer to the heat
source-side heat exchanger 23 with respect to the heat
source-side expansion valve 25 and the second heat
source-side liquid-refrigerant pipe (liquid pipe) 34b op-
posite to the heat source-side heat exchanger 23 with
respect to the heat source-side expansion valve 25 (see
points Cand DinFIG. 1). The second cooling portion 67 is
provided to cool the electric components such as heat
generating components of the heat source-side control
unit 70 while being in thermal contact therewith from the
front side with a second heat transfer member 67a de-
scribed later interposed therebetween.

[0064] The fourth refrigerant sub flow path 61 includes
a fourth cooling portion 62 and a fourth expansion valve
(fourth flow rate adjustment mechanism) 63. The fourth
cooling portion 62 further cools the intelligent power
module (IPM, first electric component) 81a of the electric
component unit 70 (see FIG. 3). The fourth expansion
valve 63 expands the refrigerant flowing through the
fourth cooling portion 62. The fourth expansion valve
63 is implemented by an electrically powered expansion
valve. The fourth refrigerant sub flow path 61 branches
from the liquid flow path 340 extending from the heat
source-side heat exchanger 23 to the utilization-side
refrigerant flow path 500 in the heat source-side refrig-
erant main flow path 300, and causes the refrigerant to
flow in the gas flow path 310 on the suction side of the
compressor 21 in the heat source-side refrigerant main
flow path 300 (see points A and B in FIG. 1). The fourth
refrigerant sub flow path 61 branches off from a position
closer to the utilization-side refrigerant flow path 500 than
a position opposite to the heat source-side heat exchan-
ger 23 with respect to the heat source-side expansion
valve 25 to which the second refrigerant sub flow path 66
is connected, in the liquid flow path 340 extending from
the heat source-side heat exchanger 23 to the utilization-
side refrigerant flow path 500 of the heat source-side
refrigerant main flow path 300 (see the point Ain FIG. 1).
The fourth cooling portion 62 is provided to cool the
electric components such as heat generating compo-
nents of the heat source-side control unit 70 while being
in thermal contact therewith from the front side with a
fourth heat transfer member 62a described later inter-
posed therebetween.

[0065] The third refrigerant sub flow path 41 branches
from the liquid flow path 340 (see a pointEin FIG. 1). The
third refrigerant sub flow path 41 has a third expansion
valve (third flow rate adjustment mechanism) 44 that
expands the refrigerant flowing inside. The third expan-
sion valve 44 is implemented by an electrically powered
expansion valve. The subcooling heat exchanger 45 is
disposed in the liquid flow path 340 extending from the
heat source-side heatexchanger 23 to the utilization-side
refrigerant flow path 500. The third refrigerant sub flow
path 41 causes the subcooling heat exchanger 45 to



13 EP 4 741 721 A1 14

exchange heat between the refrigerant having passed
through the third expansion valve 44 and the refrigerant
flowing through the liquid flow path 340 of the heat
source-side refrigerant main flow path 300. The third
refrigerant sub flow path 41 causes the refrigerant after
the heat exchange to flow into the gas flow path 310 on
the suction side of the compressor 21 in the heat source-
side refrigerant main flow path 300 (see a point F in FIG.
1). In other words, the third refrigerant sub flow path 41 is
a refrigerant pipe causing the refrigerant branching from
the heat source-side liquid-refrigerant pipe 34 to be sent
to the suction side of the compressor 21. The third
refrigerant sub flow path 41 mainly includes a refrigerant
return inlet pipe 42 and a refrigerant return outlet pipe 43.
The refrigerant return inlet pipe 42 is a refrigerant pipe
that causes part of the refrigerant flowing in the heat
source-side liquid-refrigerant pipe 34 to branch from a
portion between the liquid-side end of the heat source-
side heat exchanger 23 and the liquid-side shutoff valve
27 (here, a portion between the heat source-side expan-
sion valve 25 and the subcooling heat exchanger 45) and
be sent to an inlet of the subcooling heat exchanger 45
closer to the third refrigerant sub flow path 41. The re-
frigerant return outlet pipe 43 is a refrigerant pipe that
causes refrigerant from an outlet of the subcooling heat
exchanger 45 closer to the third refrigerant sub flow path
41 to be sent to the suction refrigerant pipe 31. Then, the
refrigerant return outlet pipe 43 of the third refrigerant sub
flow path 41 is connected to a portion of the suction
refrigerant pipe 31 on an inlet side of the accumulator 29.
[0066] The heat source unit 2 is provided with various
sensors. Specifically, the heat source unit 2 is provided
with a discharge pressure sensor 36 that detects a pres-
sure (discharge pressure Pd) of the refrigerant dis-
charged from the compressor 21, a discharge tempera-
ture sensor 37 that detects a temperature (discharge
temperature Td, hereinafter also referred to as discharge
pipe temperature Td) of the refrigerant discharged from
the compressor 21, a suction pressure sensor 39 that
detects a pressure (suction pressure Ps) of the refriger-
ant sucked into the compressor 21, and a suction tem-
perature sensor 40 that detects a temperature (suction
temperature Ts) of the refrigerant sucked into the com-
pressor 21. The heat source unit 2 is also provided with a
heat source-side heat exchange liquid-side sensor 38
that detects a temperature Tol (outdoor heat exchanger
outlet temperature Tol) of the refrigerant at the liquid-side
end of the heat source-side heat exchanger 24, and a
liquid pipe temperature sensor 49 that detects a tem-
perature (liquid pipe temperature Tlp) of the refrigerantin
a portion of the heat source-side liquid-refrigerant pipe 34
between the heat source-side expansion valve 25 and
the liquid-side shutoff valve 27. The heat source unit 2 is
provided with an internal air temperature sensor 64 that
detects a temperature (internal air temperature Ta) of air
near the electric component of the electric component
unit 70.

[0067] The heat source-side control unit (electric com-
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ponent unit) 70 is provided below the fan module 12,
close to the front side, and facing the back side of the
upper front panel 16, in the heat source unit casing 11.
Specifically, the heat source-side control unit 70 is lo-
cated forward of the compressor 21 and the accumulator
29. The heat source-side control unit 70 can be accessed
from outside through an opening 16a that is exposed
when the upper front panel 16 of the heat source unit
casing 11 isremoved. The opening 16ais bordered by the
support 14 located at the left front, the support 14 located
attherightfront, alower edge of the front side plate 12a of
the fan module 12, and an upper edge of the lower front
panel 17, and is open in the front-rear direction. The heat
source-side control unit 70 controls an operation of each
part constituting the heat source unit 2. The heat source-
side control unit 70 has a microcomputer and a memory
provided to control the heat source unit 2, and controls
the states of the compressor motor 21a, the heat source-
side fan motor 24a, the heat source-side expansion valve
25, the four-way switching valve 22, the first expansion
valve 48, the second expansion valve 68, and the like.
The heat source-side control unit 70 can exchange con-
trol signals and the like with the utilization-side control
units 75a and 75b of the utilization units 3a and 3b and the
remote controller 9 via a transmission line 70. The above-
described utilization-side control units 75a and 75b, heat
source-side control unit 50, and remote controller 9 are
connected to each other by the transmission line 8 to
constitute a control unit 7 that controls the operation of the
entire refrigeration cycle apparatus 1.

[0068] The control unit 7 is connected so as to be able
toreceive detection signals of the various sensors 36, 37,
38, 39,40, 49, 57a, 57b, 58a, 58b, 59a, 59b, and 64, and
controls various devices on the basis of these detection
signals and the like. The control unit 7 has a CPU that
executes the above-described various controls, a mem-
ory that stores information used for executing the various
controls, and the like.

(1-3) Refrigerant connection pipes

[0069] The liquid-side refrigerant connection pipe 5
and the gas-side refrigerant connection pipe 6 are refrig-
erant pipes that are constructed on site when installing
the refrigeration cycle apparatus 1 in an installation place
such as a building.

[0070] Note that, in the refrigeration cycle apparatus 1
according to the present embodiment having the plurality
of utilization units 3a and 3b, the liquid-side refrigerant
connection pipe 5 has a branch portion corresponding to
each of the utilization units 3a and 3b, and the gas-side
refrigerant connection pipe 6 has a branch portion cor-
responding to each of the utilization units 3a and 3b.

(2) Refrigeration cycle in refrigerant circuit

[0071] The refrigerant circuit 10 of the refrigeration
cycle apparatus 1 mainly performs the cooling operation
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and the heating operation by switching a connection state
of the four-way switching valve 22.

(2-1) Cooling operation

[0072] The cooling operation is performed in a state
where the connection state of the four-way switching
valve 22 is switched such that the discharge side of
the compressor 21 is closer to the heat source-side heat
exchanger 23 and the suction side of the compressor 21
is closer to the utilization-side heat exchangers 52a and
52b.

[0073] The compressor 21 is frequency controlled, for
example, to process a cooling load in each of the utiliza-
tion units 3a and 3b. As a result, the low-pressure re-
frigerant sucked into the compressor 21 is discharged
from the compressor 21 to become high-pressure refrig-
erant, which flows through the four-way switching valve
22 into the heat source-side heat exchanger 23.

[0074] Therefrigerantflowingintothe heatsource-side
heat exchanger 23 radiates heat and condenses. The
refrigerant flowing out of the heat source-side heat ex-
changer 23 passes through the heat source-side expan-
sion valve 25, which is controlled to be fully open by the
control unit 7 during the cooling operation.

[0075] The refrigerant that has passed through the
heat source-side expansion valve 25 passes through
the liquid-side shutoff valve 27 and is sent to the liquid-
side refrigerant connection pipe 5.

[0076] The refrigerant flowing through the liquid-side
refrigerant connection pipe 5 is branched and then sent to
each of the utilization units 3a and 3b.

[0077] The refrigerant flowing into the utilization units
3a and 3b is decompressed by the utilization-side ex-
pansion valves 51a and 51b until reaching alow pressure
of the refrigeration cycle. Note that the control unit 7
controls the valve opening degree of the utilization-side
expansion valves 51aand 51b such that, forexample, the
degree of superheating of the refrigerant on the outlet
side of the utilization-side heat exchangers 52a and 52b
becomes a predetermined target degree of superheat-
ing.

[0078] The refrigerant decompressed by the utiliza-
tion-side expansion valves 51a and 51b of the utilization
units 3a and 3b evaporates in the utilization-side heat
exchangers 52a and 52b. The flows of the refrigerant
evaporated in the utilization-side heat exchangers 51a
and 51b join together, and then flow through the gas-side
refrigerant connection pipe 6.

[0079] The refrigerant flowing through the gas-side
refrigerant connection pipe 6 is sucked again into the
compressor 21 through the gas-side shutoff valve 28, the
four-way switching valve 22, and the accumulator 29 of
the heat source unit 2.

[0080] During the cooling operation, the refrigerant is
sent to the compressor 21 by the first refrigerant sub flow
path 46 that branches part of the refrigerant flowing
through the heat source-side liquid-refrigerant pipe 34
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at a portion of the heat source-side liquid-refrigerant pipe
34 closer to the heat source-side heat exchanger 23 than
the subcooling heat exchanger 45 is. The first refrigerant
sub flow path 46 cools the housing space inside an
electric component casing 70a. In other words, the first
refrigerant sub flow path 46 cools the internal air of the
electriccomponent unit 70. The control unit 7 controls the
opening degree of the first expansion valve 48 on the
basis of the discharge temperature (discharge pipe tem-
perature) Td of the compressor 21. In a case where the
discharge temperature Td rises to a discharge tempera-
ture threshold Tdx, the control unit 7 performs control to
increase the opening degree of the first expansion valve
48 until the discharge temperature Td falls to or below the
discharge temperature threshold Tdx.

[0081] Furthermore, during the cooling operation, the
high-temperature and high-pressure liquid refrigerant
condensed by the heat source-side heat exchanger 23
flows through the second refrigerant sub flow path 66 to
cool the electric component unit 70. The control unit 7
controls the opening degree of the second expansion
valve 68 on the basis of the temperature of the electric
component unit 70. In other words, the control unit 7
adjusts the opening degree of the second expansion
valve 68 on the basis of the internal air temperature Ta
detected by the internal air temperature sensor 64.
[0082] Furthermore, in the cooling operation, the re-
frigerant in a gas-liquid two-layer state takes heat from
the electric component unit 70 and evaporates by the
fourth expansion valve 63 provided in the fourth refrig-
erant sub flow path 61, and returns to the gas flow path
310 on the suction side of the compressor 21. The control
unit 7 controls the opening degree of the fourth expansion
valve 63 on the basis of the temperature of the electric
component unit 70. In other words, the control unit 7
controls the opening degree of the fourth expansion valve
63 on the basis of the internal air temperature Ta detected
by the internal air temperature sensor 64.

[0083] Furthermore, in the cooling operation, the op-
eration of cooling the refrigerant in the portion of the heat
source-side liquid-refrigerant pipe 34 between the sub-
cooling heat exchanger 45 and the heat source-side heat
exchanger 23 is performed by the third refrigerant sub
flow path 41 that branches part of the refrigerant flowing
through the heat source-side liquid-refrigerant pipe 34
and sends the branched part of the refrigerant to the
compressor 21, and the subcooling heat exchanger 45
that cools the refrigerant flowing through the portion of the
heat source-side liquid-refrigerant pipe 34 closer to the
heat source-side heat exchanger 23 than the liquid-side
shutoff valve 27 by the refrigerant flowing through the
third refrigerant sub flow path 41. The control unit 7
performs control to increase the opening degree of the
third expansion valve 44 in a case where the liquid pipe
temperature Tlp is higher than a target liquid pipe tem-
perature Tlpt, and performs control to decrease the open-
ing degree of the third expansion valve 44 in a case where
the liquid pipe temperature Tlp is lower than the target
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liquid pipe temperature Tlpt.
(2-2) Heating operation

[0084] The heating operation is performed in a state
where the connection state of the four-way switching
valve 22 is switched such that the discharge side of
the compressor 21 is closer to the utilization-side heat
exchangers 52a and 52b and the suction side of the
compressor 21 is closer to the heat source-side heat
exchanger 23.

[0085] The compressor 21 is frequency controlled, for
example, to process the heating load in each of the
utilization units. As a result, the high-pressure refrigerant
discharged from the compressor 21 flows toward the
utilization units 3a and 3b through the four-way switching
valve 22 and the gas-side refrigerant connection pipe 6.
[0086] Here, the refrigerant that has passed through
the gas-side refrigerant connection pipe 6 branches off
and flows into each of the utilization units 3a and 3b.
[0087] The refrigerant flowing into the utilization units
3a and 3b radiates heat and condenses in the utilization-
side heat exchangers 52a and 52b. During the heating
operation, the valve opening degree of each of the utili-
zation-side expansion valves 51a and 51b is controlled
such that the degree of subcooling of the refrigerant
flowing through the outlet of the utilization-side heat
exchangers 52a and 52b becomes a predetermined
value, for example.

[0088] In this way, the flows of the refrigerant con-
densed in the utilization-side heat exchangers 52a and
52b and passing through the utilization-side expansion
valves 51a and 51b join together, and then flow through
the liquid-side refrigerant connection pipe 5.

[0089] The refrigerant flowing through the liquid-side
refrigerant connection pipe 5 is supplied to the heat
source unit 2 through the liquid-side shutoff valve 27.
The refrigerant that has passed through the liquid-side
shutoff valve 27 is decompressed by the heat source-side
expansion valve 25 until reaching a low pressure of the
refrigeration cycle. Specifically, for example, the valve
opening degree of the heat source-side expansion valve
25 is controlled such that the degree of superheating of
the refrigerant flowing through the suction side of the
compressor 21 becomes a target degree of superheat-
ing.

[0090] The refrigerant sent to the heat source-side
heat exchanger 23 evaporates and is sucked again into
the compressor 21 through the four-way switching valve
22 and the accumulator 29.

[0091] In the heating operation, the control unit 7 fully
closes the opening degree of the first expansion valve 48
to prevent the refrigerant from flowing into the first re-
frigerant sub flow path 46. The control unit 7 fully closes
the opening degree of the second expansion valve 68 to
prevent the refrigerant from flowing into the second re-
frigerant sub flow path 66. The control unit 7 fully closes
the opening degree of the fourth expansion valve 63 to
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prevent the refrigerant from flowing into the fourth refrig-
erant sub flow path 61. The control unit 7 fully closes the
opening degree of the third expansion valve 44 to prevent
the refrigerant from flowing into the third refrigerant sub
flow path 41 and the first refrigerant sub flow path 46.

(3) Configuration of heat source-side control unit

[0092] FIG. 3 is a schematic configuration diagram of
the interior of the heat source-side control unit 70 in plan
view. FIG. 4 is a schematic configuration diagram of a
front side portion of the interior of the heat source-side
control unit 70 as viewed from the front. FIG. 5 is a
schematic configuration diagram of a back surface por-
tion of the interior of the heat source-side control unit 70
as viewed from the back.

[0093] The heat source-side control unit (electric com-
ponent unit) 70 includes the electric component casing
(housing) 70a, a first board 81, and a second board 82.
The heat source-side control unit 70 may further include
another board. The housing space of the electric com-
ponentunit 70 is sealed by the electric component casing
70a.

[0094] The electric component casing 70a includes a
back surface 77, a top surface 75, a lower surface 76, a
right side surface 74, a left side surface 73, a front lid 72,
and a partition plate 71. The partition plate 71 extends
upward, downward, and to the left and right so as to
partition the interior of the electric component casing
70a into a front side and a rear side. The partition plate
71 is provided near the center of the interior of the electric
component casing 70a in the front-rear direction. Accord-
ingly, the interior of the electric component casing 70a is
partitioned into a first space S1 on the back surface side
with respect to the partition plate 71 and a second space
S2 on the front surface side with respect to the partition
plate 71. For example, the second space S2 may be
partitioned into an upper space and a lower space by
another partition plate.

[0095] The first board 81 and the second board 82 are
all plate-shaped members extending vertically and hor-
izontally, have arectangular shape inafrontview, and are
fixed to the partition plate 71.

[0096] The first board 81 is provided with an intelligent
power module (IPM, first electric component) 81a, which
is an electric component for the inverter of the compres-
sor 21 and is a heat generating component. The second
board 82 is provided with an intelligent power module
(IPM, second electric component) 82a, which is an elec-
tric component used for the heat source-side fan 24 and
is a heat generating component. A calorific value of the
IPM (first electric component) 81ais larger than a calorific
value of the IPM (second electric component) 82a. The
IPM 81a and the IPM 82a are both housed in the first
space S1.
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(4) Cooling by first refrigerant sub flow path

[0097] The first refrigerant sub flow path 46 cools the
internal air of the electric component casing 70a, so that
the IPM 81a and the IPM 82a are cooled by the air cooled
by the first refrigerant sub flow path 46.

[0098] AsshowninFIG.5,thefirstspace S1ofthe heat
source-side control unit 70 is cooled by the first cooling
portion 47 of the first refrigerant sub flow path 46. The first
cooling portion 47 of the first refrigerant sub flow path 46
is provided so as to be in thermal contact with the back
surface side of the electric component casing 70a via a
first heat transfer member 47a. The first heat transfer
member 47a has aflat surface that extends parallel to the
back surface 77 of the electric component casing 70a,
and is used with the flat surface of the first heat transfer
member 47a in surface contact with the back surface 77.
Thefirst cooling portion 47 extends from alowerendtoan
upper end on the back surface side of the electric com-
ponent casing 70a, is then folded back with a U shape,
and extends to the lower end.

[0099] In this manner, in the first space S1 of the heat
source-side control unit 70, the first cooling portion 47 of
the first refrigerant sub flow path 46 cools the internal air
of the electric component casing 70a, so thatthe IPM 81a
and the IPM 82a, which are heat generating components,
are cooled.

(5) Cooling by second refrigerant sub flow path

[0100] The second cooling portion 67 of the second
refrigerant sub flow path 66 is provided in thermal contact
with a side of the partition plate 71 of the heat source-side
control unit 70 facing the second space S2 with the
second heat transfer member 67a interposed therebetw-
een. The second heat transfer members 67a have a flat
surface that extends in parallel to the partition plate 71,
and are used in such a manner that the flat surface is in
surface contact with the partition plate 71. The second
cooling portion 67 extends from a lower end to an upper
end on the front surface side of the electric component
casing 70a, is then folded back with a U shape, and
extends to the lower end.

[0101] The partition plate 71 of the heat source-side
control unit 70 is cooled by the second cooling portion 67
of the second refrigerant sub flow path 66, so that the IPM
82a, which is a heat generating component provided on
the back surface side of the partition plate 71, can be
further cooled.

[0102] In acase where the IPM 82a is provided on the
front surface side of the partition plate 71, the second
cooling portion 67 of the second refrigerant sub flow path
66 may be provided to be in thermal contact from the back
surface side of the partition plate 71 with the second heat
transfer member 67a interposed therebetween.
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(6) Cooling by fourth refrigerant sub flow path

[0103] The fourth cooling portion 62 of the fourth re-
frigerant sub flow path 61 is provided in thermal contact
with a side of the partition plate 71 of the heat source-side
control unit 70 facing the second space S2 with the fourth
heat transfer member 62a interposed therebetween. The
fourth heat transfer members 62a have a flat surface that
extends in parallel to the partition plate 71, and are used
in such a manner that the flat surface is in surface contact
with the partition plate 71. The fourth cooling portion 62
extends from a lower end to an upper end on the front
surface side of the electric component casing 70a, is then
folded back with a U shape, and extends to the lower end.
[0104] The partition plate 71 of the heat source-side
control unit 70 is cooled by the fourth cooling portion 62 of
the fourth refrigerant sub flow path 61, so that the IPM
(first electric component) 81a, which is a heat generating
component provided on the back surface side of the
partition plate 71, can be further cooled.

[0105] Inacase where the IPM 81a is provided on the
front surface side of the partition plate 71, the fourth
cooling portion 62 of the fourth refrigerant sub flow path
61 may be provided to be in thermal contact from the back
surface side of the partition plate 71 with the first heat
transfer member 62a interposed therebetween.

(7) Characteristics

[0106] (7-1) The heat source unit 2 of the refrigeration
cycle apparatus 1 according to the present embodiment
includes the electric component unit 70, the heat source-
side refrigerant main flow path 300, and the first refrig-
erant sub flow path 46. The heat source-side refrigerant
main flow path 300 includes the accumulator 29, the
compressor 21, the heat source-side heat exchanger
23, and the heat source-side expansion valve 25. The
heat source-side refrigerant main flow path 300 is con-
nected to the utilization-side refrigerant flow path 500 of
the utilization units 3a and 3b to form the refrigerant circuit
10. The first refrigerant sub flow path 46 includes the first
cooling portion 47 that cools the IPM 81a and the IPM 82a
of the electric component unit 70. The first refrigerant sub
flow path 46 branches from the liquid flow path 340
extending from the heat source-side heat exchanger
23 to the utilization-side refrigerant flow path 500 in the
heat source-side refrigerant main flow path 300, and
causes the refrigerant to flow in the gas flow path 310
between the accumulator 29 and the compressor 21 in
the heat source-side refrigerant main flow path 300.
[0107] A cooling circuit for cooling a conventional elec-
tric component unit has one end connected to a liquid
pipe and the other end connected to an upstream side of
an accumulator. The use of R32 as the refrigerant has
required a liquid injection circuit to be provided in order to
suppress a rise of the discharge pipe temperature, which
complicates the circuit and increases the cost.

[0108] In the refrigeration cycle apparatus 1, the first
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refrigerant sub flow path 46 for cooling the electric com-
ponent unit 70 has a liquid injection function, and the
outlet of the first refrigerant sub flow path 46 is merged
between the compressor 21 and the accumulator 29.
This configuration can reduce the cost. When the R32
refrigerant is introduced into the accumulator 29, the
injection effect is reduced. In the refrigeration cycle ap-
paratus 1, liquid injection into the compressor 21 is
directly performed, and thus, a decrease in the injection
effect can be suppressed.

[0109] In the heat source unit 2 of the refrigeration
cycle apparatus 1, the first refrigerant sub flow path 46
can be used for cooling the electric component unit 70,
and can also cool a gas refrigerant sucked into the
compressor 21.

[0110] (7-2) The heat source unit 2 of the refrigeration
cycle apparatus 1 according to the present embodiment
includes the first expansion valve 48 and the control unit
7. The first expansion valve 48 adjusts the flow rate of the
refrigerant flowing through the first refrigerant sub flow
path 46. The control unit 7 controls the opening degree of
the first expansion valve 48 on the basis of the discharge
temperature Td of the compressor 21.

[0111] The control unit 7 adopts the discharge tem-
perature Td of the compressor 21 as a temperature
substituting for a directly undetectable temperature of
an internal port of the compressor 21. This configuration
can secure necessary cooling capacity and protect the
compressor 21.

[0112] Inthe heatsource unit2 of the refrigeration cycle
apparatus 1, the opening degree of the first expansion
valve 48 is increased to cool the gas refrigerant sucked
into the compressor 21 when the discharge temperature
Td of the compressor 21 rises, so that the discharge
temperature Td of the compressor 21 can be lowered
to protect the compressor 21.

[0113] (7-3)Inthe heatsource unit 2 of the refrigeration
cycle apparatus 1 according to the present embodiment,
the housing space of the electric component unit 70 is
sealed by the electric component casing 70a. The first
refrigerant sub flow path 46 cools the housing space
inside an electric component casing 70a.

[0114] Inthe heatsource unit2 of the refrigeration cycle
apparatus 1, the discharge pipe temperature Td of the
compressor 21 can be lowered, and the housing space
for housing the electric component can be cooled with a
smaller cooling amount than in a case of cooling the
electric component.

[0115] (7-4) The heat source unit 2 of the refrigeration
cycle apparatus 1 according to the present embodiment
further includes the second refrigerant sub flow path 66.
The second refrigerant sub flow path 66 includes the
second cooling portion 67 and the second expansion
valve 68. The second cooling portion 67 cools the second
portion of the electric component unit 70. The second
expansion valve 68 adjusts an amount of the refrigerant
flowing through the second cooling portion 67. The sec-
ond refrigerant sub flow path 66 connects the first heat
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source-side liquid-refrigerant pipe 34a closer to the heat
source-side heat exchanger 23 with respect to the heat
source-side expansion valve 25 and the second heat
source-side liquid-refrigerant pipe 34b opposite to the
heat source-side heat exchanger 23 with respect to the
heat source-side expansion valve 25. The first refrigerant
sub flow path 46 branches from a position closer to the
utilization-side refrigerant circuit 500 than a position op-
posite to the heat source-side heat exchanger 23 with
respect to the heat source-side expansion valve 25 to
which the second refrigerant sub flow path 66 is con-
nected in the liquid flow path 340 extending from the heat
source-side heat exchanger 23 to the utilization-side
refrigerant flow path 500 in the heat source-side refrig-
erant main flow path 300.

[0116] Inthe heatsource unit2 of the refrigeration cycle
apparatus 1, the first refrigerant sub flow path 46
branches from a position closer to the utilization-side
refrigerant circuit 500 than the second refrigerant sub
flow path 66 in the liquid flow path 340, so that the amount
of refrigerantfor cooling in the second refrigerant sub flow
path 66 can be secured.

[0117] (7-5) The heat source unit 2 of the refrigeration
cycle apparatus 1 according to the present embodiment
further includes the fourth refrigerant sub flow path 61.
The fourth refrigerant sub flow path 61 includes the fourth
cooling portion 62 and the fourth expansion valve 64. The
fourth cooling portion 62 cools the IPM 81a of the electric
component unit 70. The fourth expansion valve 63 ex-
pands the refrigerant flowing through the fourth cooling
portion 62. The fourth refrigerant sub flow path 61
branches from the liquid flow path 340 extending from
the heat source-side heat exchanger 23 to the utilization-
side refrigerant flow path 500 in the heat source-side
refrigerant main flow path 300, and causes a refrigerant
to flow in the gas flow path 310 on a suction side of the
compressor 21 in the heat source-side refrigerant main
flow path 300.

[0118] In a conventional cooling circuit, an electric
component used for a fan and an electric component
for an inverter of a compressor are cooled by a high-
temperature and high-pressure liquid refrigerant. How-
ever, in the conventional cooling circuit, cooling capacity
is insufficient particularly when a calorific value of an
electric component unit such as the electric component
for the inverter of the compressor increases.

[0119] Inthe heatsource unit2 of the refrigeration cycle
apparatus 1, during an operation in which the heat
source-side heat exchanger 23 that cools the refrigerant
with outside air is used as a condenser, the fourth ex-
pansion valve 63 of the fourth refrigerant sub flow path 61
expands a high-temperature and high-pressure liquid
refrigerant condensed by the heat source-side heat ex-
changer 23 to lower the temperature, the gas-liquid two-
phase refrigerant takes heat from the electric component
unit to evaporate, and returns the refrigerant to the gas
flow path 310 on the suction side of the compressor 21.
Therefore, the electric component unit 70 can be cooled
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more strongly than a conventional case where the elec-
tric component unit 70 is cooled by a high-temperature
and high-pressure liquid refrigerant.

[0120] (7-6) In the heat source unit of the refrigeration
cycle apparatus 1 according to the present embodiment,
the heat source-side refrigerant main flow path 300
further includes the subcooling heat exchanger 45.
The subcooling heat exchanger 45 is disposed in the
liquid flow path 340 extending from the heat source-side
heat exchanger 23 to the utilization-side refrigerant flow
path 500. The heat source unit 2 further includes the third
refrigerant sub flow path 41. The third refrigerant sub flow
path 41 branches from the liquid flow path 340. The third
refrigerant sub flow path 41 has a third expansion valve
44 that expands the refrigerant flowing inside. The third
refrigerant sub flow path 41 causes the subcooling heat
exchanger 45 to exchange heat between the refrigerant
having passed through the third expansion valve 44 and
the refrigerant flowing through the liquid flow path 340 of
the heat source-side refrigerant main flow path 300. The
third refrigerant sub flow path 41 causes the refrigerant
after the heat exchange to flow into the gas flow path on
the suction side of the compressor 21 in the heat source-
side refrigerant main flow path.

[0121] Inthe heat source unit of the refrigeration cycle
apparatus 1, during an operation in which the heat
source-side heat exchanger 23 that cools the refrigerant
with outside air is used as a condenser, the high-tem-
perature and high-pressure liquid refrigerant condensed
by the heat source-side heat exchanger 23 is expanded
by the third expansion valve 44 of the third refrigerant sub
flow path 41 to reduce the temperature of the liquid
refrigerant, and the refrigerant exchanges heat with the
high-temperature and high-pressure liquid refrigerant, so
that the high-temperature and high-pressure liquid re-
frigerant condensed by the heat source-side heat ex-
changer 23 can be cooled.

[0122] (7-7) In the heat source unit of refrigeration
cycle apparatus 1 according to the present embodiment,
the control unit 7 controls the opening degree of the
second expansion valve 68 or the fourth expansion valve
63 on the basis of the temperature of the electric compo-
nent unit 70.

[0123] In the heat source unit 2 of the refrigeration
cycle apparatus 1, by controlling the opening degree of
the second expansion valve 68 or the fourth expansion
valve 63 on the basis of the temperature of the electric
component unit 70, the temperature or the amount of
refrigerant can be adjusted in accordance with the tem-
perature of the electric component unit 70 to cool the
electric component unit 70.

[0124] (7-8) In the heat source unit of the refrigeration
cycle apparatus 1 according to the present embodiment,
the electric component unit 70 includes the IPM 81a and
the IPM 82a. The fourth refrigerant sub flow path 61 cools
the IPM 81a.

[0125] Inthe heat source unit of the refrigeration cycle
apparatus, the fourth refrigerant sub flow path 61 can cool
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a specific electric component.

[0126] (7-9)Inthe heatsource unit2 of the refrigeration
cycle apparatus 1 according to the present embodiment,
the calorific value of the IPM 81ais larger than the calorific
value of the IPM 82a.

[0127] In the heat source unit 2 of the refrigeration
cycle apparatus 1, the IPM 81a having a large calorific
value can be cooled by the fourth refrigerant sub flow path
61 that lowers the temperature of the high-temperature
and high-pressure liquid refrigerant.

[0128] (7-10)Inthe heat source unit of the refrigeration
cycle apparatus 1 according to the present embodiment,
the fourth refrigerant sub flow path 61 branches off from a
position closer to the utilization-side refrigerant flow path
500 than a position opposite to the heat source-side heat
exchanger 23 with respect to the heat source-side ex-
pansion valve 25 to which the second refrigerant sub flow
path 66 is connected, in the liquid flow path 340 extending
from the heat source-side heat exchanger 23 to the
utilization-side refrigerant flow path 500 of the heat
source-side refrigerant main flow path 300.

[0129] In the heat source unit of the refrigeration cycle
apparatus, the fourth refrigerant sub flow path 61
branches from a position closer to the utilization-side
refrigerant flow path 500 than the second refrigerant
sub flow path 66 in the liquid flow path 340, so that the
amount of refrigerant for cooling in the second refrigerant
sub flow path 66 can be secured.

[0130] (7-11) The refrigeration cycle apparatus 1 ac-
cording to the present embodiment includes the heat
source unit 2 and the utilization units 3a and 3b. The
utilization units 3a and 3b are connected to the heat
source unit 2.

[0131] In the refrigeration cycle apparatus 1, the first
refrigerant sub flow path 46 can be used for cooling the
electric component unit 70, and can also cool the gas
refrigerant sucked into the compressor 21.

(8) Modifications
(8-1) Modification 1A

[0132] Therefrigeration cycle apparatus 1is notlimited
to an apparatus used for cooling and heating, and may be
a cooling dedicated apparatus.

(8-2) Modification 1B

[0133] The control unit 7 may control the opening
degree of the first expansion valve 48 on the basis of
the discharge temperature Td of the compressor and the
temperature of the electric component unit 70. The inter-
nal air temperature sensor 64 may detect the internal air
temperature Ta to detect the temperature of the electric
component unit 70, or a sensor (not shown) that detects
the air temperature in the space S1 of the electric com-
ponent unit 70 may detect the temperature of the electric
component unit 70.
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[0134] In Modification 1B, the opening degree of the
first expansion valve 48 is increased when the discharge
pipe temperature Td of the compressor 21 rises and
when the temperature of the electric component unit
70 rises, so that the gas refrigerant sucked into the
compressor 21 can be cooled to lower the discharge
temperature Td of the compressor 21, and the electric
component unit 70 can be cooled.

(8-3) Modification 1C

[0135] In the present embodiment, a case has been
described in which the first refrigerant sub flow path 46
cools the IPM 81a and the IPM 82a, the fourth cooling
portion 62 of the fourth refrigerant sub flow path 61 cools
the IPM 81a, and the second cooling portion 67 of the
second refrigerant sub flow path 66 cools the IPM 82a.
The fourth cooling portion 62 of the fourth refrigerant sub
flow path 61 may cool the IPM 81a and the IPM 82a.
[0136] (8-4) While the embodiment of the present dis-
closure has been described above, it will be understood
that various changes in forms and details can be made
without departing from the gist and scope of the present
disclosure recited in the claims.

REFERENCE SIGNS LIST

[0137]

1 Refrigeration cycle apparatus

2 Heat source unit

3a, 3b Utilization unit

5 Liquid-refrigerant connection pipe

6 Gas-refrigerant connection pipe

7 Control unit

10 Refrigerant circuit

11 Heat source unit casing

21 Compressor

23 Heat source-side heat exchanger

24 Heat source-side fan

25 Heat source-side expansion valve (heat
source-side main expansion mechanism)

29 Accumulator

34a, 34b  Liquid pipe

41 Third refrigerant sub flow path

44 Third expansion valve (third flow rate ad-
justment mechanism)

45 Subcooling heat exchanger (refrigerant
cooler)

46 First refrigerant sub flow path

47 First cooling portion

48 First expansion valve (first flow rate adjust-
ment mechanism)

61 Fourth refrigerant sub flow path

62 Fourth cooling portion

63 Fourth expansion valve (fourth flow rate ad-
justment mechanism)

66 Second refrigerant sub flow path
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67 Second cooling portion

68 Second expansion valve (second flow rate
adjustment mechanism)

70 Heat source-side control unit (electric com-

ponent unit)

70a Electric component casing (housing)

81 First board

81a IPM (first electric component)

82 Second board

82a IPM (second electric component)

300 Heat source-side refrigerant main flow path
310 Gas flow path

340 Liquid flow path

500 Utilization-side refrigerant flow path
CITATION LIST

PATENT LITERATURE

[0138] Patent Literature 1: JP 2022-146443 A

Claims

1. A heat source unit (2) of a refrigeration cycle appa-
ratus, the heat source unit comprising:

an electric component unit (70);

a heat source-side refrigerant main flow path
(300) that includes an accumulator (29), a com-
pressor(21), aheat source-side heat exchanger
(23), and a heat source-side main expansion
mechanism (25), and is connected to a utiliza-
tion-side refrigerant flow path (500) of a utiliza-
tion unit (3a, 3b) to form a refrigerant circuit (10);
and

a first refrigerant sub flow path (46) including a
first cooling portion (47) that cools a first portion
of the electric component unit and a second
portion of the electric component unit, wherein
the first refrigerant sub flow path branches from
a liquid flow path (340) extending from the heat
source-side heat exchanger to the utilization-
side refrigerant flow path in the heat source-side
refrigerant main flow path, and causes a refrig-
erantto flow in a gas flow path (310) between the
accumulator and the compressor in the heat
source-side refrigerant main flow path.

2. The heat source unit of the refrigeration cycle appa-
ratus according to claim 1, the heat source unit
further comprising:

a first flow rate adjustment mechanism (48) that
adjusts a flow rate of the refrigerant flowing
through the first refrigerant sub flow path; and
a control unit (7), wherein

the control unit controls an opening degree of
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the first flow rate adjustment mechanism on a
basis of a discharge pipe temperature (Td) of the
compressor.

The heat source unit of the refrigeration cycle appa-
ratus according to claim 2, wherein

the control unit controls the opening degree of the
first flow rate adjustment mechanism on a basis of
the discharge pipe temperature of the compressor
and a temperature of the electric component unit.

The heat source unit of the refrigeration cycle appa-
ratus according to any one of claims 1 to 3, wherein

a housing space of the electric component unitis
sealed by a housing (70a), and

the first refrigerant sub flow path cools the hous-
ing space inside the housing.

The heat source unit of the refrigeration cycle appa-
ratus according to any one of claims 2 to 4, the heat
source unit further comprising:

a second refrigerant sub flow path (66) including
a second cooling portion (67) that cools a sec-
ond portion of the electric component unit, and a
second flow rate adjustment mechanism (68)
that adjusts an amount of the refrigerant flowing
through the second cooling portion, wherein
the second refrigerant sub flow path connects a
liquid pipe (34a) closer to the heat source-side
heat exchanger with respect to the heat source-
side main expansion mechanism and a liquid
pipe (34b) opposite to the heat source-side heat
exchanger with respect to the heat source-side
main expansion mechanism,

the first refrigerant sub flow path

branches from a position closer to the utilization-
side refrigerant circuit than a position opposite to
the heat source-side heat exchanger with re-
spect to the heat source-side main expansion
mechanism to which the second refrigerant sub
flow path is connected in the liquid flow path
extending from the heat source-side heat ex-
changer to the utilization-side refrigerant flow
path in the heat source-side refrigerant main
flow path.

6. The heat source unit of the refrigeration cycle appa-

ratus according to claim 5, the heat source unit
further comprising

afourth refrigerant sub flow path (61) including a
fourth cooling portion (62) that cools the first
portion of the electric component unit, and a
fourth flow rate adjustment mechanism (63) that
expands the refrigerant flowing through the
fourth cooling portion, wherein
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the fourth refrigerant sub flow path branches
from the liquid flow path extending from the heat
source-side heat exchanger to the utilization-
side refrigerant flow path in the heat source-side
refrigerant main flow path, and causes the re-
frigerant to flow to a gas flow path on a suction
side of the compressor in the heat source-side
refrigerant main flow path.

The heat source unit of the refrigeration cycle appa-
ratus according to claim 6, wherein

the heat source-side refrigerant main flow path
further includes a subcooling heat exchanger
(45) disposed in the liquid flow path extending
from the heat source-side heat exchanger to the
utilization-side refrigerant flow path,

the heat source unit further includes a third re-
frigerant sub flow path (41) branching from the
liquid flow path, and

the third refrigerant sub flow path includes a third
flow rate adjustment mechanism (44) that ex-
pands the refrigerant flowing inside, causes the
subcooling heat exchanger to exchange heat
between the refrigerant having passed through
the third flow rate adjustment mechanism and
the refrigerant flowing through the liquid flow
path of the heat source-side refrigerant main
flow path, and causes the refrigerant after heat
exchange to flow into the gas flow path on the
suction side of the compressor in the heat
source-side refrigerant main flow path.

The heat source unit of the refrigeration cycle appa-
ratus according to claim 6 or 7, wherein

the control unit controls an opening degree of the
second flow rate adjustment mechanism or the
fourth flow rate adjustment mechanism on a basis
of the temperature of the electric component unit.

The heat source unit of the refrigeration cycle appa-
ratus according to any one of claims 6 to 8, wherein

the electric component unit includes a first elec-
tric component (81a) and a second electric com-
ponent (82a),

the fourth refrigerant sub flow path cools the first
electric component.

The heat source unit of the refrigeration cycle appa-
ratus according to claim 9, wherein

a calorific value of the first electric component is
larger than a calorific value of the second electric
component.

The heat source unit of the refrigeration cycle appa-
ratus according to any one of claims 6 to 10, wherein
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the fourth refrigerant sub flow path

branches from a position closer to the utilization-
side refrigerant flow path than a position oppo-
site to the heat source-side heat exchanger with
respect to the heat source-side main expansion 5
mechanism to which the second refrigerant sub
flow path is connected in the liquid flow path
extending from the heat source-side heat ex-
changer to the utilization-side refrigerant flow
path in the heat source-side refrigerant main 170
flow path.

12. A refrigeration cycle apparatus (1) comprising:

the heat source unit (2) according to any one of 15
claims 1 to 11; and

one or more of the utilization units (3a, 3b) con-
nected to the heat source unit.
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