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(54) REFRIGERATION CYCLE DEVICE

(57)  To provide a refrigeration cycle apparatus that
uses a zeotropic refrigerant mixture and is capable of
both ensuring the heat exchange efficiency in a heat
exchanger and suppressing the performance degrada-
tion of the apparatus caused by a pressure loss experi-
enced by the refrigerant flowing into the heat exchanger.
A refrigeration cycle apparatus (1) using a zeotropic
refrigerant mixture as a refrigerant includes a refrigerant
circuit (100) and a control unit (50). The refrigerant circuit
(100)includes a heat exchanger (11, 21). The control unit
(50) performs a first operation that causes the heat ex-
changer (11, 21) to function as a radiator for the refrig-
erant and a second operation that causes the heat ex-
changer as an evaporator for the refrigerant. The refrig-
erant flows through the heat exchanger (11, 21) in a
direction opposite to a flow of air during the first operation
and the second operation. The refrigerant circuit (100)
includes an inflow section (14, 24) through which the
refrigerant immediately before flowing into the heat ex-
changer (11, 21) passes. A pressure loss experienced by
the refrigerant passing through the inflow section (14, 24)
during the first operation is smaller than a pressure loss
experienced by the refrigerant passing through the inflow
section (14, 24) during the second operation.
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Description
TECHNICAL FIELD

[0001] The presentdisclosure relates to a refrigeration
cycle apparatus.

BACKGROUND ART

[0002] PTL 1 (Japanese Unexamined Patent Applica-
tion Publication No. 7-280375) discloses a refrigeration
cycle apparatus (refrigeration cycle apparatus) that sup-
presses a reduction in heat exchange efficiency in a heat
exchanger due to reversal of the flow direction of a
refrigerant between heating and cooling in a refrigerant
circuit using a zeotropic refrigerant mixture, which is a
mixture of two or more types of zeotropic refrigerants.
PTL 1 discloses a refrigeration cycle apparatus that is
provided with two refrigerant flow path switching devices
in a refrigerant circuit, and includes a heat exchanger
through which a refrigerant flows in a direction opposite to
the flow of air in both cases, that is, during heating and
cooling operations.

SUMMARY OF THE INVENTION
<Technical Problem>

[0003] There is known a refrigerant circuit provided
with a flow rate adjustment section using a distributor
and a capillary tube at an end portion serving as an inflow
side in a case where a heat exchanger functions as an
evaporator, in order to ensure distribution performance
for a gas-liquid two-phase refrigerant flowing into the heat
exchanger. When this technique is applied to the refrig-
erant circuit of PTL 1 in which the flow direction of the
refrigerant passing through the heat exchanger is always
the same, a gas refrigerant needs to pass through the
distributor and the flow rate adjustment section in a case
where the heat exchanger functions as a radiator. As a
result, a pressure loss experienced by the gas refrigerant
flowing into the heat exchanger increases compared to
that in the related art, and thus the performance of the
refrigeration cycle apparatus degrades, causing a pro-
blem.

[0004] The present disclosure provides a refrigeration
cycle apparatus that uses a zeotropic refrigerant mixture
and is capable of both ensuring the heat exchange effi-
ciency in a heat exchanger and suppressing the perfor-
mance degradation of the apparatus caused by a pres-
sure loss experienced by the refrigerant flowing into the
heat exchanger.

<Solution to Problem>
[0005] A refrigeration cycle apparatus according to a

first aspect uses a zeotropic refrigerant mixture as a
refrigerant. The refrigeration cycle apparatus includes
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a refrigerant circuit and a control unit. The refrigerant
circuit includes a heat exchanger that causes heat ex-
change between air and a refrigerant. The control unit
performs afirst operation that causes the heat exchanger
to function as a radiator for the refrigerant and a second
operation that causes the heat exchanger to function as
an evaporator for the refrigerant. The refrigerant flows
inside the heat exchanger in a direction opposite to a flow
of the air during the first operation and the second opera-
tion.

[0006] Therefrigerantcircuitincludes an inflow section
through which the refrigerantimmediately before flowing
into the heat exchanger passes. A pressure loss experi-
enced by the refrigerant passing through the inflow sec-
tion during the first operation is smaller than a pressure
loss experienced by the refrigerant passing through the
inflow section during the second operation.

[0007] In the refrigeration cycle apparatus, the refrig-
erant flows inside the heat exchanger in a direction
opposite to the flow of the air during heating and cooling
operations. As a result, the heat exchange efficiency in
the heat exchanger is ensured even in the refrigerant
circuit using a zeotropic refrigerant mixture. Furthermore,
in the refrigeration cycle apparatus, the pressure loss
experienced by a gas refrigerant passing through the
inflow section during the first operation is smaller than
the pressure loss experienced by a gas-liquid two-phase
refrigerant passing through the inflow section during the
second operation. Therefore, the refrigeration cycle ap-
paratus suppresses the performance degradation of the
apparatus caused by a significant pressure loss experi-
enced by the gas refrigerant immediately before flowing
into the heat exchanger during the first operation. Ac-
cordingly, the refrigeration cycle apparatus is capable of
both ensuring the heat exchange efficiency in the heat
exchanger and suppressing the performance degrada-
tion of the apparatus caused by a pressure loss experi-
enced by the refrigerant flowing into the heat exchanger,
while using a zeotropic refrigerant mixture.

[0008] A refrigeration cycle apparatus according to a
second aspect is the refrigeration cycle apparatus ac-
cording to the first aspect, in which the inflow section
includes a first flow path and a second flow path. A
pressure loss experienced by the refrigerant passing
through the first flow path is smaller than a pressure loss
experienced by the refrigerant passing through the sec-
ond flow path. The refrigerant passes through the first
flow path and flows into the heat exchanger during the
first operation, and passes through the second flow path
and flows into the heat exchanger during the second
operation.

[0009] The refrigeration cycle apparatus branches the
refrigerant immediately before flowing into the heat ex-
changer into either the first flow path or the second flow
path to change the pressure loss experienced by the
refrigerant.

[0010] A refrigeration cycle apparatus according to a
third aspectis the refrigeration cycle apparatus according
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to the second aspect, in which a first refrigerant pipe
included in the first flow path has a flow path area larger
than a flow path area of a second refrigerant pipe in-
cluded in the second flow path.

[0011] In the refrigeration cycle apparatus, since the
flow path area of the first refrigerant pipe is larger than the
flow path area of the second refrigerant pipe, the pres-
sure loss experienced by the refrigerant passing through
the first flow path is smaller than the pressure loss ex-
perienced by the refrigerant passing through the second
flow path.

[0012] A refrigeration cycle apparatus according to a
fourth aspect is the refrigeration cycle apparatus accord-
ing to either the second aspect or the third aspect, in
which the refrigerant circuit includes a branching section
that switches a flow path of the refrigerant to either the
first flow path or the second flow path.

[0013] A refrigeration cycle apparatus according to a
fifth aspect is the refrigeration cycle apparatus according
to the fourth aspect, in which the first flow path includes a
fifth check valve provided at a refrigerant pipe on a down-
stream side.

[0014] In the refrigeration cycle apparatus, the fifth
check valve suppresses the refrigerant from backflowing
from the second flow path to the first flow path.

[0015] A refrigeration cycle apparatus according to a
sixth aspect is the refrigeration cycle apparatus accord-
ing to the fourth aspect, in which the first flow path
includes a control valve provided at a refrigerant pipe
on a downstream side.

[0016] In the refrigeration cycle apparatus, the control
valve suppresses the refrigerant from backflowing from
the second flow path to the first flow path.

BRIEF DESCRIPTION OF THE DRAWINGS
[0017]

Fig. 1 is a schematic configuration diagram of a
refrigeration cycle apparatus 1.

Fig. 2 is a block diagram of a control unit 50.

Fig. 3 is a schematic configuration diagram of a
utilization-side heat exchanger 11.

Fig. 4 is a schematic configuration diagram of a heat-
source-side heat exchanger 21.

Fig. 5 is a schematic configuration diagram illustrat-
ing a flow of a refrigerant during a heating operation.
Fig. 6 is a schematic configuration diagram illustrat-
ing a flow of the refrigerant during a cooling opera-
tion.

Fig. 7 is a schematic configuration diagram of a
refrigeration cycle apparatus 1a according to a mod-
ification A.

Fig. 8 is a schematic configuration diagram of a
refrigeration cycle apparatus 1b according to a mod-
ification B.

Fig. 9 is a schematic configuration diagram of a
refrigeration cycle apparatus 2.

10

15

20

25

30

35

40

45

50

55

Fig. 10 is a schematic configuration diagram illus-
trating a flow of the refrigerant during a heating
operation.

Fig. 11 is a schematic configuration diagramiillustrat-
ing a flow of the refrigerant during a cooling opera-
tion.

DESCRIPTION OF EMBODIMENTS
<First embodiment>
(1) Overall configuration

[0018] A refrigeration cycle apparatus 1 is an appara-
tus that utilizes a vapor compression refrigeration cycle.
The refrigeration cycle apparatus 1 is an air-conditioning
apparatus that performs a cooling operation that cools air
in an air-conditioning target space (not illustrated) and
heating that heats the air in the air-conditioning target
space. The refrigeration cycle apparatus 1 mainly in-
cludes one utilization unit 10, one heat source unit 20,
a liquid refrigerant connection pipe 30 and a gas refrig-
erant connection pipe 40, and a control unit 50. Fig. 1is a
schematic configuration diagram of the refrigeration cy-
cle apparatus 1. Fig. 2 is a block diagram of the control
unit 50.

[0019] Although details will be described later, the
liquid refrigerant connection pipe 30 and the gas refrig-
erant connection pipe 40 are pipes that connect the
utilization unit 10 and the heat source unit 20 to each
other, and constitute a refrigerant circuit 100 together
with the respective devices included in the heat source
unit 20 and the utilization unit 10. The respective devices
included in the heat source unit 20 and the utilization unit
10 are connected to each other using first refrigerant
pipes 61 or second refrigerant pipes 62. The second
refrigerant pipes 62 are formed to have flow path areas
larger than those of the first refrigerant pipes 61.

[0020] The refrigerant circuit 100 is filled with a zeo-
tropic refrigerant mixture, which is a mixture of two or
more types of zeotropic refrigerants. In the present em-
bodiment, although not limited thereto, R454C is used as
the refrigerant.

[0021] Note that the refrigeration cycle apparatus 1 of
the present embodiment includes one utilization unit 10,
but the number of utilization units 10 is not limited to one.
For example, the refrigeration cycle apparatus 1 may
include a plurality of utilization units 10. Furthermore,
the refrigeration cycle apparatus 1 of the present embo-
diment includes one heat source unit 20, but the number
of heat source units 20 is not limited to one. For example,
the refrigeration cycle apparatus 1 may include a plurality
of heat source units 20. Moreover, the refrigeration cycle
apparatus 1 may be an integrated apparatus in which the
heat source unit 20 and the utilization unit 10 are as-
sembled in a single housing, for example.
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(2) Detailed configuration
(2-1) Utilization unit

[0022] The utilization unit 10 cools or heats air Aiin the
air-conditioning target space. The utilization unit 10 in-
cludes a utilization-side heat exchanger 11, a utilization-
side fan 12, a utilization-side branching section 13, a
utilization-side inflow section 14, and a utilization-side
second header HuZ2. In the utilization unit 10, the heating
operation is an example of a first operation, and the
cooling operation is an example of a second operation.

(2-1-1) Utilization-side heat exchanger

[0023] The utilization-side heat exchanger 11 causes
heat exchange between a refrigerant flowing inside the
utilization-side heat exchanger 11 and the air Ai. The
utilization-side heat exchanger 11 functions as a radiator
during the heating operation, and functions as an eva-
porator during the cooling operation. Fig. 3 is a schematic
configuration diagram of the utilization-side heat exchan-
ger 11. In Fig. 3, directions in which the refrigerant flows
are indicated by open arrows. Furthermore, a direction in
which the air Ai supplied by the utilization-side fan 12
flows is indicated by a hatched arrow. In addition, a
horizontal direction, a vertical direction, and respective
directions such as up, down, windward, and leeward,
referred to in the following description, correspond to
directions indicated by arrows illustrated in Fig. 3.
[0024] The utilization-side heat exchanger 11 is a fin-
and-tube heat exchanger including a plurality of tubular
heat transfer tubes 11hp, a plurality of fins 11f, a plurality
of first connecting tubes 11ca, and second connecting
tubes 11cb. The heat transfer tubes 11hp are disposed so
as to penetrate the plurality of fins 11f and extend along a
first direction (in the present embodiment, the horizontal
direction). The plurality of fins 11f are disposed in parallel
to each other at predetermined intervals along the first
direction.

[0025] The utilization-side heat exchanger 11 includes
three paths 11pa, 11pb, and 11pc. The paths 11pa, 11pb,
and 11pc have an identical shape. The paths 11pa, 11pb,
and 11pc each include a plurality of the heat transfer
tubes 11hp, a plurality of the first connecting tubes 11ca,
and the second connecting tube 11cb. The paths 11pa,
11pb, and 11pc each have an inlet 11i and an outlet 110.
The paths 11pa, 11pb, and 11pc are disposed along the
first direction.

[0026] The paths 11pa, 11pb, and 11pc each include a
heat transfer tube group Ru1 and a heat transfer tube
group Ru2 in each of which a plurality of the heat transfer
tubes 11hp are arranged in parallel to each other along a
second direction (in the present embodiment, the vertical
direction). In the present embodiment, the heat transfer
tube groups Ru1 and Ru2 each include four heat transfer
tubes 11hp. In other words, the paths 11pa, 11pb, and
11pc are each formed such that the heat transfer tubes
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11hp disposed in four stages in the second direction are
arranged in two rows in the first direction.

[0027] The heat transfer tube groups Ru1 and Ru2 are
disposed such that a plane including center axes of a
plurality of the heat transfer tubes 11hp included in the
heat transfertube group Ru1 and a planeincluding center
axes of a plurality of the heat transfer tubes 11hpincluded
in the heat transfer tube group Ru2 are parallel to each
other at a predetermined interval. Furthermore, the heat
transfer tube groups Ru1 and Ru2 are disposed such that
the planes including the center axes of the plurality of
heattransfertubes 11hpincludedin the heattransfertube
groups Ru1 and Ru2 are orthogonal to the direction in
which the air Ai supplied by the utilization-side fan 12
flows (in the present embodiment, the horizontal direc-
tion). The heat transfer tube group Ru1 is disposed on the
windward side of the heat transfer tube group Ru2 in the
direction in which the air Ai supplied by the utilization-side
fan 12 flows.

[0028] The inlet 11iis an opening of an end portion of
the heat transfer tube 11hp disposed at the uppermost
position in the heat transfer tube group Ru2. The inlet 11i
is connected to the utilization-side inflow section 14.
[0029] The outlet110is an opening of an end portion of
the heat transfer tube 11hp disposed at the lowermost
position in the heat transfer tube group Ru1. The outlet
110 is connected to the utilization-side second header
Hu2 via a first refrigerant pipe 61.

[0030] Eachfirstconnectingtube 11cais providedatan
end portion of the heat transfer tube 11hp so that the
refrigerant flowing to the end portion of the heat transfer
tube 11hp can flow into an adjacent heat transfer tube
11hp of another stage along the second direction.
[0031] The second connecting tube 11cb communi-
cates the adjacent heat transfer tube groups Ru1 and
Ru2 to each other. Specifically, the second connecting
tube 11cb is provided so as to communicate an end
portion of the heat transfer tube 11hp disposed at the
lowermost position in the heat transfer tube group Ru2
and an end portion of the heat transfer tube 11hp dis-
posed at the uppermost position in the heat transfer tube
group Ru1 to each other.

[0032] Note that the number of heat transfer tube
groups Ru1 and Ru2, the number of paths 11pa, 11pb,
and 11pc, the number of heat transfer tubes 11hp, and the
like described above are examples, and the present
embodiment is not limited thereto.

(2-1-2) Utilization-side fan

[0033] The utilization-side fan 12 is a fan that supplies
the air Ai to the utilization-side heat exchanger 11. The
utilization-side fan 12 is driven by a fan motor 12m (see
Fig. 2). The control unit 50 controls the number of rota-
tions of the fan motor 12m to control an amount of the air
Ai supplied to the utilization-side heat exchanger 11.
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(2-1-3) Utilization-side branching section

[0034] The utilization-side branching section 13
switches the flow path of the refrigerant that flows out
of the heat source unit 20 and the flow path of the
refrigerant that flows out of the utilization-side heat ex-
changer 11 between the heating operation and the cool-
ing operation. The utilization-side branching section 13 is
connected to the liquid refrigerant connection pipe 30, the
gas refrigerant connection pipe 40, the utilization-side
inflow section 14, and the utilization-side second header
Hu2.

[0035] The utilization-side branching section 13 in-
cludes a first check valve Vu1, a second check valve
Vu2, a third check valve Vu3, and a fourth check valve
Vu4. The first check valve Vu1, the second check valve
Vu2, the third check valve Vu3, and the fourth check valve
Vu4 each have aninletand an outlet. The firstcheck valve
Vu1, the second check valve Vu2, the third check valve
Vu3, and the fourth check valve Vu4 each allow the
refrigerant to flow from the inlet to the outlet (in a direction
indicated by each arrow in the drawing), and each restrict
the refrigerant from flowing in a direction opposite to the
direction indicated by the arrow.

[0036] The outlet of the first check valve Vu1 is con-
nected to the inlet of the second check valve Vu2. The
outlet of the third check valve Vu3 is connected to the inlet
of the fourth check valve Vu4.

[0037] Theinletofthe firstcheck valve Vu1andtheinlet
of the third check valve Vu3 are connected to the utiliza-
tion-side second header Hu2 via a second refrigerant
pipe 62.

[0038] The outlet of the first check valve Vu1 and the
inlet of the second check valve Vu2 are connected to the
liquid refrigerant connection pipe 30 via a first refrigerant
pipe 61. The outlet of the third check valve Vu3 and the
inlet of the fourth check valve Vu4 are connected to the
gas refrigerant connection pipe 40 via a second refriger-
ant pipe 62.

[0039] The outlet of the second check valve Vu2 is
connected to a second flow path 14b (described later)
of the utilization-side inflow section 14 via a first refrig-
erant pipe 61. The outlet of the fourth check valve Vu4 is
connected to a first flow path 14a (described later) of the
utilization-side inflow section 14 via a second refrigerant
pipe 62.

(2-1-4) Utilization-side inflow section

[0040] The utilization-side inflow section 14 is a flow
path through which the refrigerant immediately before
flowing into the utilization-side heat exchanger 11
passes. The utilization-side inflow section 14 includes
the first flow path 14a and the second flow path 14b. The
utilization-side inflow section 14 is configured such thata
pressure loss experienced by the refrigerant passing
through the first flow path 14a is smaller than a pressure
loss experienced by the refrigerant passing through the
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second flow path 14b.
(2-1-4-1) First flow path

[0041] The first flow path 14a is a flow path through
which the refrigerant passes during an operation that
causes the utilization-side heat exchanger 11 to function
as a radiator for the refrigerant (specifically, the heating
operation). The refrigerant that flows into the first flow
path 14ais distributed to the respective paths 11pa, 11pb,
and 11pc by the first flow path 14a. The first flow path 14a
includes a utilization-side first header Hu1 and a plurality
of fifth check valves Vu5.

[0042] The utilization-side first header Hu1 is a tubular
member through which the refrigerant flows. The utiliza-
tion-side first header Hu1 is connected to the utilization-
side branching section 13 (specifically, the outlet of the
fourth check valve Vu4) via the second refrigerant pipe
62, and is connected to inlets of the fifth check valves Vu5
via second refrigerant pipes 62.

[0043] The fifth check valves Vu5 each allow the re-
frigerant to flow from the inlet to an outlet (in a direction
indicated by each arrow in the drawing), and each restrict
the refrigerant from flowing in a direction opposite to the
direction indicated by the arrow. The inlets of the fifth
check valves Vub are connected to the utilization-side
first header Hu1 via the second refrigerant pipes 62. The
fifth check valves Vu5 suppress backflow of the refriger-
ant that comes from the utilization-side first header Hu1.
The outlets of the fifth check valves Vu5 are connected to
the respective inlets 11i of the paths 11pa, 11pb, and 11pc
via second refrigerant pipes 62.

[0044] In the present embodiment, the first flow path
14a includes three fifth check valves Vu5, and the re-
spective three fifth check valves Vu5 are connected to the
utilization-side first header Hu1 via individual second
refrigerant pipes 62. The number of fifth check valves
Vu5 included in the first flow path 14a is not limited to
three, and may be two, four, or more, for example.

(2-1-4-2) Second flow path

[0045] The second flow path 14b is a flow path through
which the refrigerant passes during an operation that
causes the utilization-side heat exchanger 11 to function
as an evaporator for the refrigerant (specifically, the cool-
ing operation). The refrigerant that flows into the second
flow path 14b is distributed to the respective paths 11pa,
11pb, and 11pc by the second flow path 14b. The second
flow path 14b includes a distributor Du and three flow rate
adjustment sections Cu.

[0046] The distributor Du is a member that distributes
the refrigerant that flows out of the utilization-side branch-
ing section 13. The distributor Du is connected to the
utilization-side branching section 13 (specifically, the
second check valve Vu2) via the first refrigerant pipe
61, and is connected to inlets of the flow rate adjustment
sections Cu via first refrigerant pipes 61.
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[0047] The flow rate adjustment sections Cu are con-
nected to the respective paths 11pa, 11pb, and 11pc of
the utilization-side heat exchanger 11, and adjust flow
rates of the refrigerant flowing into the respective paths
11pa, 11pb, and 11pc. In the present embodiment, the
flow rate adjustment sections Cu are narrow tubes (ca-
pillary tubes) each having an inlet and an outlet. The
outlets of the flow rate adjustment sections Cu are con-
nected to the respectiveinlets 11i of the paths 11pa, 11pb,
and 11pc. In order to adjust the flow rate of the refrigerant
passing through the inside of the flow rate adjustment
section Cu, the flow rate adjustment section Cu is formed
to have a flow path area smaller than those of the first
refrigerant pipe 61 and the second refrigerant pipe 62.
Therefore, a pressure loss experienced by the refrigerant
when the refrigerant passes through the flow rate adjust-
ment section Cu is larger than a pressure loss that the
refrigerant receives when the refrigerant passes through
the first refrigerant pipe 61 and the second refrigerant
pipe 62. In order to adjust the flow rate of the refrigerant
flowing into the respective paths 11pa, 11pb, and 11pc,
the lengths and the flow path areas of the three flow rate
adjustment sections Cu may be different from each other.
[0048] In this manner, the first flow path 14a includes
the utilization-side first header Hu1 and the fifth check
valves Vu5 connected via the second refrigerant pipes
62, whereas the second flow path 14b includes the flow
rate adjustment sections Cu in each of which the pres-
sure loss experienced by the refrigerant passing through
the flow rate adjustment section Cu is larger than that of
the second refrigerant pipe 62.

[0049] Accordingly, in the utilization-side inflow section
14, the pressure loss experienced by the refrigerant
passing through the first flow path 14a is smaller than
the pressure loss experienced by the refrigerant passing
through the second flow path 14b.

(2-1-5) Utilization-side second header

[0050] The utilization-side second header Hu2 is a
tubular member through which the refrigerant flows.
The utilization-side second header Hu2 is connected to
the outlets 110 of the utilization-side heat exchanger 11
via a plurality of the first refrigerant pipes 61, and is
connected to the utilization-side branching section 13
(specifically, the inlet of the first check valve Vu1 and
the inlet of the third check valve Vu3) via the second
refrigerant pipe 62.

(2-1-6) Flow of refrigerant in utilization-side heat ex-
changer

[0051] The refrigerant that flows out of the utilization-
side inflow section 14 flows into the uppermost heat
transfer tubes 11hp in the heat transfer tube groups
Ru2 from the respective inlets 11i of the paths 11pa,
11pb, and 11pc. The refrigerant that flows into the heat
transfer tube group Ru2 alternately passes through the
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heat transfer tube 11hp and the first connecting tube 11ca
and moves downward while meandering through the
heat transfer tube group Ru2. The refrigerant that flows
into the lowermost heat transfer tube 11hp in the heat
transfer tube group Ru2 passes through the second
connecting tube 11¢b, and flows into the uppermost heat
transfer tube 11hp in the heat transfer tube group Ru1.
The refrigerant that flows into the heat transfer tube group
Ru1 also moves downward while meandering through
the heat transfer tube group Ru1, passes through the
outlet 110, and flows out to the utilization-side second
header Hu2.

[0052] In this manner, in the utilization-side heat ex-
changer 11, the refrigerant flowing through each of the
paths 11pa, 11pb, and 11pc flows inside the utilization-
side heat exchanger 11 in the order from the heat transfer
tube group Ru2 to the heat transfer tube group Ru1, in a
direction opposite to the flow of the air Ai supplied by the
utilization-side fan 12.

(2-2) Heat source unit

[0053] The heat source unit 20 is disposed outside the
air-conditioning target space. The heat source unit 20
includes a heat-source-side heat exchanger 21, a heat-
source-side fan 22, a heat-source-side branching section
23, a heat-source-side inflow section 24, a heat-source-
side second header Hh2, a flow direction switching me-
chanism 25, a compressor 26, an expansion mechanism
27, afirst shut-off valve 28, and a second shut-off valve
29. In the heat source unit 20, the cooling operation is an
example of the first operation, and the heating operation
is an example of the second operation.

(2-2-1) Heat-source-side heat exchanger

[0054] The heat-source-side heat exchanger 21
causes heat exchange between the refrigerant flowing
inside the heat-source-side heat exchanger21 and air Ao
outside the air-conditioning target space. The heat-
source-side heat exchanger 21 functions as a radiator
during the cooling operation, and functions as an eva-
porator during the heating operation. Fig. 4 is a schematic
configuration diagram of the heat-source-side heat ex-
changer 21. In Fig. 4, directions in which the refrigerant
flows are indicated by open arrows. Furthermore, a direc-
tion in which the air Ao supplied by the heat-source-side
fan 22 flows is indicated by a hatched arrow. In addition,
the horizontal direction, the vertical direction, and respec-
tive directions such as up, down, windward, and leeward,
referred to in the following description, correspond to
directions indicated by arrows illustrated in Fig. 4.

[0055] The heat-source-side heat exchanger 21 is a
fin-and-tube heat exchanger including a plurality of tub-
ular heat transfer tubes 21hp, a plurality of fins 21f, a
plurality of first connecting tubes 21ca, and second con-
necting tubes 21cb. The heat transfer tubes 21hp are
disposed so as to penetrate the plurality of fins 21f and
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extend along the first direction. The plurality of fins 21fare
disposed in parallel to each other at predetermined inter-
vals along the first direction.

[0056] The heat-source-side heat exchanger 21 in-
cludes three paths 21pa, 21pb, and 21pc. The three
paths 21pa, 21pb, and 21pc each have an identical
shape. The three paths 21pa, 21pb, and 21pc each have
an individual refrigerant flow path, including a plurality of
the heat transfer tubes 21hp, a plurality of the first con-
necting tubes 21ca, and the second connecting tube
21cb. The paths 21pa, 21pb, and 21pc each have an
inlet 21i and an outlet 210. The three paths 21pa, 21pb,
and 21pc are arranged along the first direction.

[0057] The paths 21pa, 21pb, and 21pc each include a
heat transfer tube group Rh1 and a heat transfer tube
group Rh2 in each of which a plurality of the heat transfer
tubes 21hp are arranged in parallel to each other along
the second direction. In the present embodiment, the
heat transfer tube groups Rh1 and Rh2 each include four
heat transfer tubes 21hp. In other words, the paths 21pa,
21pb, and 21pc are each formed such that the heat
transfer tubes 21hp disposed in four stages in the second
direction are arranged in two rows in the first direction.
[0058] The heattransfertube groups Rh1and Rh2 are
disposed such that a plane including center axes of a
plurality of the heat transfer tubes 21hp included in the
heat transfer tube group Rh1 and a plane including center
axes of a plurality of the heat transfer tubes 21hpincluded
in the heat transfer tube group Rh2 are parallel to each
other at a predetermined interval. Furthermore, the heat
transfer tube groups Ru1 and Ru2 are disposed such that
the planes including the center axes of the plurality of
heat transfer tubes 21hp included in the heat transfer
tube groups Ru1 and Ru2 are orthogonal to the direction
in which the air Ao supplied by the heat-source-side fan
22 flows (in the present embodiment, the horizontal
direction). The heat transfer tube group Rh1 is disposed
on the windward side of the heat transfer tube group Rh2
in the direction in which the air Ao supplied by the heat-
source-side fan 22 flows.

[0059] The inlet 21i is an opening of an end portion of
the heat transfer tube 21hp disposed at the uppermost
position in the heat transfer tube group Rh2. The inlet 21i
is connected to the heat-source-side inflow section 24.
[0060] Theoutlet210isanopeningofanend portion of
the heat transfer tube 21hp disposed at the lowermost
position in the heat transfer tube group Rh1. The outlet
210 is connected to the heat-source-side second header
Hh2 via a first refrigerant pipe 61.

[0061] Each first connecting tube 21ca is provided at
an end portion of the heat transfer tube 21hp so that the
refrigerant flowing to the end portion of the heat transfer
tube 21hp can flow into an adjacent heat transfer tube
21hp of another stage along the second direction.
[0062] The second connecting tube 21cb communi-
cates the adjacent heat transfer tube groups Rh1 and
Rh2 to each other. Specifically, the second connecting
tube 21uis provided so as to communicate an end portion
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of the heat transfer tube 21hp disposed at the lowermost
position in the heat transfer tube group Rh2 and an end
portion of the heat transfer tube 21hp disposed at the
uppermost position in the heat transfer tube group Rh1 to
each other.

[0063] Note that the number of heat transfer tube
groups Rh1 and Rh2, the number of paths 21pa, 21pb,
and 21pc, the numbers of heat transfer tubes 21hp, and
the like described above are examples, and the present
embodiment is not limited thereto.

(2-2-2) Heat-source-side fan

[0064] The heat-source-side fan 22 is a fan that sup-
plies the air Ao (heat source air) to the heat-source-side
heat exchanger 21. The heat-source-side fan 22 is driven
by a fan motor 22m (see Fig. 2). The control unit 50
controls the number of rotations of the fan motor 22m
to control an amount of the air Ao supplied to the heat-
source-side heat exchanger 21.

(2-2-3) Heat-source-side branching section

[0065] The heat-source-side branching section 23
switches the flow path of the refrigerant that flows out
of the utilization unit 10 and the flow path of the refrigerant
that flows out of the heat-source-side heat exchanger 21
between the heating operation and the cooling operation.
The heat-source-side branching section 23 is connected
to the liquid refrigerant connection pipe 30, the gas re-
frigerant connection pipe 40, the utilization-side inflow
section 14, and the utilization-side second header Hu2.
[0066] The heat-source-side branching section 23 in-
cludes afirst check valve Vh1, a second check valve Vh2,
a third check valve Vh3, and a fourth check valve Vh4.
The first check valve Vh1, the second check valve Vh2,
the third check valve Vh3, and the fourth check valve Vh4
each have an inlet and an outlet. The first check valve
Vh1, the second check valve Vh2, the third check valve
Vh3, and the fourth check valve Vh4 each allow the
refrigerant to flow from the inlet to the outlet (in a direction
indicated by each arrow in the drawing), and each restrict
the refrigerant from flowing in a direction opposite to the
direction indicated by the arrow.

[0067] The outlet of the first check valve Vh1 is con-
nected to the inlet of the second check valve Vh2. The
outlet of the third check valve Vh3 is connected to the inlet
of the fourth check valve Vh4.

[0068] Theinletofthefirstcheckvalve Vh1andtheinlet
of the third check valve Vh3 are connected to the heat-
source-side second header Hh2 via afirst refrigerant pipe
61.

[0069] The outlet of the first check valve Vh1 and the
inlet of the second check valve Vh2 are connected to the
expansion mechanism 27 via a first refrigerant pipe 61.
The outlet of the third check valve Vh3 and the inlet of the
fourth check valve Vh4 are connected to a third port P3
(described later) of the flow direction switching mechan-
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ism 25 via a second refrigerant pipe 62.

[0070] The outlet of the second check valve Vh2 is
connected to a second flow path 24b (described later) of
the heat-source-side inflow section 24 via a first refrig-
erant pipe 61. The outlet of the fourth check valve Vh4 is
connected to a first flow path 24a (described later) of the
heat-source-side inflow section 24 via a second refriger-
ant pipe 62.

(2-2-4) Heat-source-side inflow section

[0071] The heat-source-side inflow section 24 is a flow
path through which the refrigerant immediately before
flowing into the heat-source-side heat exchanger 21
passes. The heat-source-side inflow section 24 includes
the first flow path 24a and the second flow path 24b. The
heat-source-side inflow section 24 is configured such
that a pressure loss experienced by the refrigerant pas-
sing through the first flow path 24a is smaller than a
pressure loss experienced by the refrigerant passing
through the second flow path 24b.

(2-2-4-1) First flow path

[0072] The first flow path 24a is a flow path through
which the refrigerant passes during an operation that
causes the heat-source-side heat exchanger 21 to func-
tion as a radiator for the refrigerant (specifically, the
cooling operation). The refrigerant that flows into the first
flow path 24a is distributed to the respective paths 21pa,
21pb, and 21pc by the first flow path 24a. The first flow
path 24a includes a heat-source-side first header Hh1
and a plurality of fifth check valves Vh5.

[0073] The heat-source-side first header Hh1 is a tub-
ular member through which the refrigerant flows. The
heat-source-side first header Hh1 is connected to the
heat-source-side branching section 23 (specifically, the
outlet of the fourth check valve Vh4) via the second
refrigerant pipe 62, and is connected to inlets of the fifth
check valves Vh5 via second refrigerant pipes 62.
[0074] The fifth check valves Vh5 each allow the re-
frigerant to flow from the inlet to an outlet (in a direction
indicated by each arrow in the drawing), and each restrict
the refrigerant from flowing in a direction opposite to the
direction indicated by the arrow. The inlets of the fifth
check valves Vh5 are connected to the heat-source-side
first header Hh1 via the second refrigerant pipes 62. The
fifth check valves Vh5 suppress backflow of the refriger-
ant that comes from the heat-source-side first header
Hh1. The outlets of the fifth check valves Vh5 are con-
nected to the respective inlets 21i of the paths 21pa,
21pb, and 21pc via second refrigerant pipes 62.

[0075] In the present embodiment, the first flow path
24a includes three fifth check valves Vh5, and the re-
spective three fifth check valves Vh5 are connected to the
heat-source-side first header Hh1 via individual second
refrigerant pipes 62. The number offifth check valves Vh5
included in the first flow path 24a is not limited to three,
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and may be two, four, or more, for example.
(2-2-4-2) Second flow path

[0076] The second flow path 24b is a flow path through
which the refrigerant passes during an operation that
causes the heat-source-side heat exchanger 21 to func-
tion as an evaporator for the refrigerant (specifically, the
heating operation). The refrigerant that flows into the
second flow path 24b is distributed to the respective
paths 21pa, 21pb, and 21pc by the second flow path
24b. The second flow path 24b includes a distributor Dh
and three flow rate adjustment sections Ch.

[0077] The distributor Dh is a member that distributes
the refrigerant that flows out of the heat-source-side
branching section 23. The distributor Dh is connected
to the heat-source-side branching section 23 (specifi-
cally, the second check valve Vh2) via the first refrigerant
pipe 61, and is connected to inlets of the flow rate adjust-
ment sections Ch via first refrigerant pipes 61.

[0078] The flow rate adjustment sections Ch are con-
nected to the respective paths 21pa, 21pb, and 21pc of
the heat-source-side heat exchanger 21, and adjust flow
rates of the refrigerant flowing into the respective paths
21pa, 21pb, and 21pc. In the present embodiment, the
flow rate adjustment sections Ch are narrow tubes (ca-
pillary tubes) each having an inlet and an outlet. The
outlets of the flow rate adjustment sections Ch are con-
nected to the respective inlets 21i of the paths 21pa,
21pb, and 21pc. In order to adjust the flow rate of the
refrigerant passing through the inside of the flow rate
adjustment section Ch, the flow rate adjustment section
Ch is formed to have a flow path area smaller than those
of the first refrigerant pipe 61 and the second refrigerant
pipe 62. Therefore, a pressure loss experienced by the
refrigerant when the refrigerant passes through the flow
rate adjustment section Ch is larger than a pressure loss
that the refrigerant receives when the refrigerant passes
through the first refrigerant pipe 61 and the second re-
frigerant pipe 62. In order to adjust the flow rate of the
refrigerant flowing into the respective paths 21pa, 21pb,
and 21pc, the lengths and the flow path areas of the three
flow rate adjustment sections Ch may be different from
each other.

[0079] In this manner, the first flow path 24a includes
the heat-source-side first header Hh1 and the fifth check
valves Vh5 connected via the second refrigerant pipes
62, whereas the second flow path 24b includes the flow
rate adjustment sections Cu in each of which the pres-
sure loss experienced by the refrigerant passing through
the flow rate adjustment section Cu is larger than that of
the second refrigerant pipe 62.

[0080] Accordingly, in the heat-source-side inflow sec-
tion 24, the pressure loss experienced by the refrigerant
passing through the first flow path 24a is smaller than the
pressure loss experienced by the refrigerant passing
through the second flow path 24b.



15 EP 4 502 500 A1 16

(2-2-5) Heat-source-side second header

[0081] The heat-source-side second header Hh2 is a
tubular member through which the refrigerant flows. The
heat-source-side second header Hh2 is connected to the
outlets 210 of the heat-source-side heat exchanger 21
via a plurality of the first refrigerant pipes 61, and is
connected to the heat-source-side branching section
23 (specifically, the inlet of the first check valve Vh1
and the inlet of the third check valve Vh3) via the first
refrigerant pipe 61.

(2-2-6) Flow direction switching mechanism

[0082] The flow direction switching mechanism 25
switches the flow direction of the refrigerant in the refrig-
erantcircuit 100. The flow direction switching mechanism
25 is a four-way switching valve that switches between a
first state and a second state. The flow direction switching
mechanism 25 includes a first port P1, a second port P2,
the third port P3, and a fourth port P4. The control unit 50
switches the flow direction switching mechanism 25 be-
tween the first state and the second state.

[0083] The first port P1 is connected to the gas refrig-
erant connection pipe 40 via a second refrigerant pipe 62.
The second port P2 is connected to a discharge pipe 26b
(described later) of the compressor 26 via a first refrig-
erant pipe 61. The third port P3 is connected to the heat-
source-side branching section 23 (specifically, the outlet
of the third check valve Vh3 and the inlet of the fourth
check valve Vh4) via the second refrigerant pipe 62. The
fourth port P4 is connected to a suction pipe 26a (de-
scribed later) of the compressor 26 via a second refrig-
erant pipe 62.

[0084] In the first state, the flow direction switching
mechanism 25 communicates the first port P1 and the
second port P2 with each other, and communicates the
third port P3 and the fourth port P4 with each other (see
solid lines in the flow direction switching mechanism 25in
Fig. 1). In the second state, the flow direction switching
mechanism 25 communicates the first port P1 and the
third port P3 with each other, and communicates the
second port P2 and the fourth port P4 with each other
(see broken lines in the flow direction switching mechan-
ism 25 in Fig. 1).

[0085] Note that the flow direction switching mechan-
ism 25 is not limited to the four-way switching valve. For
example, the flow direction switching mechanism 25 may
be configured by combining a plurality of control valves
and refrigerant pipes so as to achieve switching of the
flow direction of the refrigerant described above.

(2-2-7) Compressor

[0086] The compressor 26 sucks a low-pressure re-
frigerant in the refrigeration cycle from the suction pipe
26a, compresses the refrigerant by using a compression
mechanism (not illustrated), and discharges the com-
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pressed refrigerant from the discharge pipe 26b. The
compression mechanism of the compressor 26 is driven
by a compression mechanism motor 26m (see Fig. 2).
The control unit 50 controls the number of rotations of the
compression mechanism motor 26m to control a capacity
of the compressor 26.

[0087] The suction pipe 26a of the compressor 26 is
connected to the fourth port P4 of the flow direction
switching mechanism 25 via the second refrigerant pipe
62.

[0088] The discharge pipe 26b of the compressor 26 is
connected to the second port P2 of the flow direction
switching mechanism 25 via the first refrigerant pipe 61.

(2-2-8) Expansion mechanism

[0089] The expansion mechanism 27 adjusts the pres-
sure and the flow rate of the refrigerant passing through
the expansion mechanism 27. In the present embodi-
ment, the expansion mechanism 27 is a variable-open-
ing-degree electric expansion mechanism. The control
unit 50 controls the opening degree of the expansion
mechanism 27. One end of the expansion mechanism 27
is connected to the liquid refrigerant connection pipe 30
via a first refrigerant pipe 61. The other end of the ex-
pansion mechanism 27 is connected to the heat-source-
side branching section 23 (specifically, the outlet of the
first check valve Vh1 and the inlet of the second check
valve Vh2) via the first refrigerant pipe 61.

[0090] Note that the expansion mechanism 27 is not
limited to the electric expansion mechanism, and may be
a temperature sensing cylinder type expansion mechan-
ism or a capillary tube, for example. Alternatively, instead
of the heat source unit 20 including the expansion me-
chanism 27, the utilization unit 10 may include an expan-
sion mechanism similar to the expansion mechanism 27.

(2-2-9) First shut-off valve and second shut-off valve

[0091] The first shut-off valve 28 and the second shut-
off valve 29 are valves, each of which shuts off the
refrigerant pipe to interrupt the flow of the refrigerant.
For example, the first shut-off valve 28 and the second
shut-off valve 29 are manually operated valves, and are
opened and closed by an operator during the installation
or similar operations of the refrigeration cycle apparatus
1.

[0092] The first shut-off valve 28 is provided in the first
refrigerant pipe 61 that connects the expansion mechan-
ism 27 and the liquid refrigerant connection pipe 30 to
each other.

[0093] The second shut-off valve 29 is provided in the
second refrigerant pipe 62 that connects the flow direc-
tion switching mechanism 25 and the gas refrigerant
connection pipe 40 to each other.
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(2-2-10) Flow of refrigerant in heat-source-side heat
exchanger

[0094] The refrigerant that flows out of the heat-
source-side inflow section 24 flows into the uppermost
heat transfer tubes 21hp in the heat transfer tube groups
Rh2 from the respective inlets 21i of the paths 21pa,
21pb, and 21pc. The refrigerant that flows into the heat
transfer tube group Rh2 alternately passes through the
heattransfertube 21hp and the first connecting tube 21ca
and moves downward while meandering through the
heat transfer tube group Rh2. The refrigerant that flows
into the lowermost heat transfer tube 21hp in the heat
transfer tube group Rh2 passes through the second
connecting tube 21cb, and flows into the lowermost heat
transfer tube 21hp in the heat transfer tube group Rh1.
The refrigerant that flows into the heat transfer tube group
Rh1 also moves downward while meandering through
the heat transfer tube group Rh1, thereafter, passes
through the outlet 210, and flows out to the heat-
source-side second header Hh2.

[0095] In this manner, in the heat-source-side heat
exchanger 21, the refrigerant flowing through each of
the paths 21pa, 21pb, and 21pc flows inside the heat-
source-side heat exchanger 21 in the order from the heat
transfer tube group Rh2 to the heat transfer tube group
Rh1, in a direction opposite to the flow of the air Ao
supplied by the heat-source-side fan 22.

(2-3) Refrigerant connection pipe and gas refrigerant
connection pipe

[0096] The liquid refrigerant connection pipe 30 and
the gas refrigerant connection pipe 40 are pipes that
connect the utilization unit 10 and the heat source unit
20 to each other. More specifically, the liquid refrigerant
connection pipe 30 is connected to the outlet of the first
check valve Vu1 and the inlet of the second check valve
Vu2 via the first refrigerant pipe 61, and is connected to
one end of the expansion mechanism 27 via the first
refrigerant pipe 61. The gas refrigerant connection pipe
40 is connected to the outlet of the third check valve Vu3
and the inlet of the fourth check valve Vu4 via the second
refrigerant pipe 62, and is connected to the first port P1 of
the flow direction switching mechanism 25 via the second
refrigerant pipe 62.

[0097] The gas refrigerant connection pipe 40 is
formed to have a flow path area larger than that of the
liquid refrigerant connection pipe 30.

[0098] The liquid refrigerant connection pipe 30 and
the gas refrigerant connection pipe 40 are pipes mounted
ataninstallation site of the refrigeration cycle apparatus 1
during the installation of the refrigeration cycle apparatus
1, for example.

(2-4) Control unit

[0099] The control unit 50 is electrically connected so
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as to be able to control the utilization-side fan 12, the
heat-source-side fan 22, the flow direction switching
mechanism 25, the compressor 26, and the expansion
mechanism 27. Although details will be described later,
when the refrigeration cycle apparatus 1 performs the
cooling operation and the heating operation, the control
unit 50 controls these devices.

[0100] The control unit 50 is implemented by a com-
puter. The control unit 50 includes a control arithmetic
device and a storage device (both not illustrated). As the
control arithmetic device, a processor suchasa CPUora
GPU can be used. The control arithmetic device reads a
program stored in the storage device and executes pre-
determined image processing or arithmetic processingin
accordance with the program. Moreover, the control ar-
ithmetic device can write an arithmetic result in the sto-
rage device and read information stored in the storage
device in accordance with the program. The storage
device can be used as a database.

(3) Action of refrigeration cycle apparatus

[0101] Actions of each part of the refrigeration cycle
apparatus 1 during heating and cooling operations will be
described. Fig. 5 is a schematic configuration diagram
illustrating a flow of the refrigerant during a heating
operation. Fig. 6 is a schematic configuration diagram
illustrating a flow of the refrigerant during a cooling op-
eration. In Figs. 5 and 6, the flow of the refrigerant is
indicated by arrows.

(3-1) Action during heating operation

[0102] In response to an instruction for causing the
refrigeration cycle apparatus 1 to perform a heating
operation, the control unit 50 sets the flow direction
switching mechanism 25 to the first state, starts opera-
tions of the utilization-side fan 12, the heat-source-side
fan 22, and the compressor 26, and controls the opening
degree of the expansion mechanism 27. When the re-
frigeration cycle apparatus 1 performs the heating opera-
tion, the refrigerant flows through the refrigerant circuit
100 as described below.

[0103] When the operation of the compressor 26
starts, a low-pressure gas refrigerant in the refrigeration
cycle is sucked into the compressor 26 from the suction
pipe 26a. The refrigerant that is compressed by the
compressor 26 and becomes a high-pressure gas refrig-
erantin the refrigeration cycle flows into the flow direction
switching mechanism 25 from the second port P2. The
refrigerant that flows into the flow direction switching
mechanism 25 flows out from the first port P1, and there-
after, flows into the utilization unit 10 by way of the gas
refrigerant connection pipe 40. The refrigerant that flows
into the utilization unit 10 flows into the outlet of the third
check valve Vu3 and the inlet of the fourth check valve
Vu4 of the utilization-side branching section 13. The
refrigerant that flows into the utilization-side branching
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section 13 is restricted from flowing to the inlet of the third
check valve Vu3 while passing through the fourth check
valve Vu4, and flows into the first flow path 14a of the
utilization-side inflow section 14. The refrigerant that
flows into the first flow path 14a flows into the utiliza-
tion-side heat exchanger 11 from the inlets 11i by way of
the utilization-side first header Hu1 and the fifth check
valves Vu5. The refrigerant that flows into the utilization-
side heat exchanger 11 releases heat by exchanging
heat with the air Ai supplied by the utilization-side fan
12, and becomes a high-pressure liquid refrigerant. In
other words, at this time, the utilization-side heat exchan-
ger 11 functions as a radiator in the refrigerant circuit 100.
The temperature of the air Ai supplied to the utilization-
side heatexchanger 11 rises as the air Ai exchanges heat
with the refrigerant that flows into the utilization-side heat
exchanger 11, and thereafter, the air Ai is blown out of the
utilization unit 10. After flowing out from the outlets 110,
the high-pressure liquid refrigerant that flows out of the
utilization-side heat exchanger 11 flows into the inlet of
the first check valve Vu1 of the utilization-side branching
section 13 by way of the utilization-side second header
Hu2. The refrigerant that passes through the first check
valve Vu1 flows into the heat source unit 20 by way of the
liquid refrigerant connection pipe 30.

[0104] The refrigerant that flows into the heat source
unit 20 flows into the outlet of the first check valve Vh1 and
the inlet of the second check valve Vh2 of the heat-
source-side branching section 23 by way of the expan-
sion mechanism 27. The refrigerant is depressurized to a
pressure close to the suction pressure of the compressor
26 when passing through the expansion mechanism 27,
and becomes a refrigerant in a gas-liquid two-phase
state. The refrigerant that flows into the heat-source-side
branching section 23 is restricted from flowing to the inlet
of the first check valve Vh1 while passing through the
second check valve Vh2, and flows into the second flow
path 24b of the heat-source-side inflow section 24. The
refrigerant that flows into the second flow path 24b flows
into the heat-source-side heat exchanger 21 from the
inlets 21i by way of the distributor Dh and the flow rate
adjustment sections Ch. The refrigerant that is in a low-
pressure gas-liquid two-phase state and flows into the
heat-source-side heat exchanger 21 evaporates by ex-
changing heat with the air Ao supplied by the heat-
source-side fan 22, and becomes a low-pressure gas
refrigerant. In other words, at this time, the heat-source-
side heat exchanger 21 functions as an evaporatorin the
refrigerant circuit 100. After flowing out from the outlets
210, the low-pressure gas refrigerant that flows out of the
heat-source-side heat exchanger 21 flows into the inlet of
the third check valve Vh3 of the heat-source-side branch-
ing section 23 by way of the heat-source-side second
header Hh2. The refrigerant that passes through the third
check valve Vh3 flows into the flow direction switching
mechanism 25 from the third port P3. The refrigerant that
flows into the flow direction switching mechanism 25
flows out from the fourth port P4, and thereafter, is sucked
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into the compressor 26 from the suction pipe 26a again.
[0105] Inthis manner, during the heating operation, the
refrigerant passes through the first flow path 14a imme-
diately before flowing into the utilization-side heat ex-
changer 11, and passes through the second flow path
24b immediately before flowing into the heat-source-side
heat exchanger 21. More specifically, during the heating
operation, the gas refrigerantimmediately before flowing
into the utilization-side heat exchanger 11 that functions
as a radiator is distributed to the respective paths 11pa,
11pb, and 11pc in the first flow path 14a in which the
pressure loss experienced is smaller than that of the
second flow path 14b. Furthermore, during the heating
operation, the gas-liquid two-phase refrigerant immedi-
ately before flowing into the heat-source-side heat ex-
changer 21 that functions as an evaporator is distributed
to the respective paths 21pa, 21pb, and 21pc in the
second flow path 24b in which the pressure loss experi-
enced is larger than that of the first flow path 24a.

(3-2) Action during cooling operation

[0106] In response to an instruction for causing the
refrigeration cycle apparatus 1 to perform a cooling op-
eration, the control unit 50 sets the flow direction switch-
ing mechanism 25 to the second state, starts operations
of the utilization-side fan 12, the heat-source-side fan 22,
and the compressor 26, and controls the opening degree
of the expansion mechanism 27. When the refrigeration
cycle apparatus 1 performs the cooling operation, the
refrigerant flows through the refrigerant circuit 100 as
described below.

[0107] When the operation of the compressor 26
starts, a low-pressure gas refrigerant in the refrigeration
cycle is sucked into the compressor 26 from the suction
pipe 26a. The refrigerant that is compressed by the
compressor 26 and becomes a high-pressure gas refrig-
erantin the refrigeration cycle flows into the flow direction
switching mechanism 25 from the second port P2. The
refrigerant that flows into the flow direction switching
mechanism 25 flows out from the third port P3, and
thereafter, flows into the outlet of the third check valve
Vh3 andtheinlet of the fourth check valve Vh4 of the heat-
source-side branching section 23. The refrigerant that
flows into the heat-source-side branching section 23 is
restricted from flowing into the inlet of the third check
valve Vh3 while passing through the fourth check valve
Vh4, and flows into the first flow path 24a of the heat-
source-side inflow section 24. The refrigerant that flows
into the first flow path 24a flows into the heat-source-side
heat exchanger 21 from the inlets 21i by way of the heat-
source-side first header Hh1 and the fifth check valves
Vh5. The refrigerant that flows into the heat-source-side
heat exchanger 21 releases heat by exchanging heat
with the air Ao supplied by the heat-source-side fan 22,
and becomes a high-pressure liquid refrigerant. In other
words, at this time, the heat-source-side heat exchanger
21 functions as a radiator in the refrigerant circuit 100.
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After flowing out from the outlets 210, the high-pressure
liquid refrigerant that flows out of the heat-source-side
heat exchanger 21 flows into the inlet of the first check
valve Vh1 of the heat-source-side branching section 23
by way of the heat-source-side second header Hh2. The
refrigerant that passes through the first check valve Vu1
flows into the utilization unit 10 by way of the expansion
mechanism 27 and the liquid refrigerant connection pipe
30. Therefrigerantis depressurized to a pressure close to
the suction pressure of the compressor 26 when passing
through the expansion mechanism 27, and becomes a
refrigerant in a gas-liquid two-phase state.

[0108] The refrigerant that flows into the utilization unit
10 flows into the outlet of the first check valve Vu1 and the
inlet of the second check valve Vu2 of the utilization-side
branching section 13. The refrigerant that flows into the
utilization-side branching section 13 is restricted from
flowing into the inlet of the first check valve Vu1 while
passing through the second check valve Vu2, and flows
into the second flow path 14b of the utilization-side inflow
section 14. The refrigerant that flows into the second flow
path 14b flows into the utilization-side heat exchanger 11
fromthe inlets 11i by way of the distributor Du and the flow
rate adjustment sections Cu. The refrigerant thatis in a
low-pressure gas-liquid two-phase state and flows into
the utilization-side heat exchanger 11 evaporates by
exchanging heat with the air Ai supplied by the utiliza-
tion-side fan 12, and becomes a low-pressure gas re-
frigerant. In other words, at this time, the utilization-side
heat exchanger 11 functions as an evaporator in the
refrigerant circuit 100. The temperature of the air Ai
supplied to the utilization-side heat exchanger 11 de-
creases as the air Ai exchanges heat with the refrigerant
that flows into the utilization-side heat exchanger 11, and
thereafter, the air Ai is blown out of the utilization unit 10.
After flowing out from the outlets 110, the low-pressure
gas refrigerant that flows out of the utilization-side heat
exchanger 11 flows into the inlet of the third check valve
Vu3 of the utilization-side branching section 13 by way of
the utilization-side second header Hu2. The refrigerant
that passes through the third check valve Vu3 flows into
the heat source unit 20 by way of the gas refrigerant
connection pipe 40. The refrigerant that flows into the
heat source unit 20 flows into the flow direction switching
mechanism 25 from the first port P1. The refrigerant that
flows into the flow direction switching mechanism 25
flows out from the fourth port P4, and thereafter, is sucked
into the compressor 26 from the suction pipe 26a again.
[0109] Inthis manner, during the cooling operation, the
refrigerant passes through the second flow path 24b
immediately before flowing into the utilization-side heat
exchanger 11, and passes through the first flow path 24a
immediately before flowing into the heat-source-side
heat exchanger 21. More specifically, during the cooling
operation, the gas-liquid two-phase refrigerant immedi-
ately before flowing into the utilization-side heat exchan-
ger 11 that functions as an evaporator is distributed to the
respective paths 11pa, 11pb, and 11pcin the second flow
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path 14b in which the pressure loss experienced is larger
than that of the first flow path 14a. Furthermore, during
the cooling operation, the gas-liquid two-phase refriger-
ant immediately before flowing into the heat-source-side
heat exchanger 21 that functions as a radiator is distrib-
uted to the respective paths 21pa, 21pb, and 21pc in the
first flow path 14ain which the pressure loss experienced
is smaller than that of the second flow path 24b.

(4) Features

[0110] (4-1) The refrigeration cycle apparatus 1 uses a
zeotropic refrigerant mixture as a refrigerant. The refrig-
eration cycle apparatus 1 includes the refrigerant circuit
100 and the control unit 50. The refrigerant circuit 100
includes heat exchangers 11 and 21 (the utilization-side
heat exchanger 11 and the heat-source-side heat ex-
changer 21) that cause heat exchange between the air Ai
and the Ao, respectively, and the refrigerant. The control
unit 50 performs a first operation that causes the heat
exchangers 11 and 21 to function as radiators for the
refrigerant and a second operation that causes the heat
exchangers 11 and 21 to function as evaporators for the
refrigerant. The refrigerant flows inside the heat exchan-
gers 11 and 21 in adirection opposite to the flows of the air
Ai and Ao, respectively, during heating and cooling op-
erations.

[0111] The refrigerant circuit 100 includes inflow sec-
tions 14 and 24 (the utilization-side inflow section 14 and
the heat-source-side inflow section 24) through which the
refrigerant immediately before flowing into the heat ex-
changers 11 and 21, respectively, passes. The pressure
losses experienced by the refrigerant passing through
the inflow sections 14 and 24 during the first operation are
smaller than the pressure losses experienced by the
refrigerant passing through the inflow sections 14 and
24 during the second operation.

[0112] In the refrigeration cycle apparatus 1, the re-
frigerant flows inside the heat exchangers 11 and 21ina
direction opposite to the flows of the air Ai and Ao,
respectively, during heating and cooling operations. As
aresult, the heat exchange efficiency in the heat exchan-
gers 11 and 21 is ensured even in the refrigerant circuit
100 using a zeotropic refrigerant mixture. Furthermore, in
the refrigeration cycle apparatus 1, the pressure losses
experienced by the refrigerant (gas refrigerant) passing
through the inflow sections 14 and 24 during the first
operation are smaller than the pressure losses experi-
enced by the refrigerant (gas-liquid two-phase refriger-
ant) passing through the inflow sections 14 and 24 during
the second operation. Therefore, the refrigeration cycle
apparatus 1 suppresses the performance degradation of
the apparatus caused by a significant pressure loss
experienced by the gas refrigerant immediately before
flowing into the heat exchangers 11 and 21 during the first
operation. Accordingly, the refrigeration cycle apparatus
1 is capable of both ensuring the heat exchange effi-
ciency inthe heatexchangers 11 and 21 and suppressing
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the performance degradation of the apparatus caused by
a pressure loss experienced by the refrigerant flowing
into the heat exchangers 11 and 21, while using a zeo-
tropic refrigerant mixture.

[0113] (4-2) The inflow sections 14 and 24 include the
firstflow paths 14a and 24a, respectively, and the second
flow paths 14b and 24b, respectively. The pressure
losses experienced by the refrigerant passing through
the first flow paths 14a and 24a are smaller than the
pressure losses experienced by the refrigerant passing
through the second flow paths 14b and 24b. The refrig-
erant passes through the first flow paths 14a and 24a and
flows into the heat exchangers 11 and 21, respectively,
during the first operation, and passes through the second
flow paths 14b and 24b and flows into the heat exchan-
gers 11 and 21, respectively, during the second opera-
tion.

[0114] The refrigeration cycle apparatus 1 branches
the refrigerant immediately before flowing into the heat
exchangers 11 and 21 into either the first flow paths 14a
and 24a or the second flow paths 14b and 24b, respec-
tively, to change the pressure loss experienced by the
refrigerant.

[0115] (4-3) The first refrigerant pipes 61 included in
the first flow paths 14a and 24a have flow path areas
larger than those of the second refrigerant pipes 62
included in the second flow paths 14b and 24b.

[0116] In the refrigeration cycle apparatus 1, since the
flow path area of the first refrigerant pipe 61 is larger than
the flow path area of the second refrigerant pipe 62, the
pressure losses experienced by the refrigerant passing
through the first flow paths 14a and 24a are smaller than
the pressure losses experienced by the refrigerant pas-
sing through the second flow paths 14b and 24b.
[0117] (4-4) The refrigerant circuit 100 includes
branching sections (the utilization-side branching section
13 and the heat-source-side branching section 23) that
switch the flow paths of the refrigerant to either the first
flow paths 14a and 24a or the second flow paths 14b and
24b, respectively.

[0118] (4-5) The first flow paths 14a and 24a include
fifth check valves Vu5 and Vh5, respectively, provided at
the second refrigerant pipes 62 on the downstream side.
[0119] The fifth check valves Vu5 and Vh5 suppress
the refrigerant from backflowing from the second flow
paths 14b and 24b to the first flow paths 14a and 24a,
respectively.

(5) Modification
(5-1) Modification A

[0120] Fig. 7 is a schematic configuration diagram of a
refrigeration cycle apparatus 1a according to a modifica-
tion A. The refrigeration cycle apparatus 1a does not
include the utilization-side branching section 13 and
the first flow path 14a of the utilization-side inflow section
14. In the refrigeration cycle apparatus 1a, the utilization-
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side second header Hu2 is connected to the gas refrig-
erant connection pipe 40. Furthermore, the distributor Du
of the second flow path 14b is connected to the liquid
refrigerant connection pipe 30.

[0121] In the refrigeration cycle apparatus 1a, during
the heating operation, the refrigerant that passes through
the gas refrigerant connection pipe 40 and flows into the
utilization unit 10 passes through the utilization-side
second header Hu2, and flows into the utilization-side
heat exchanger 11. The refrigerant that flows into the
utilization-side heat exchanger 11 releases heat by ex-
changing heat with the air Ai, passes through the second
flow path 14b and the liquid refrigerant connection pipe
30, and then flows into the heat source unit 20. Further-
more, during the cooling operation, the refrigerant that
passes through the liquid refrigerant connection pipe 30
and flows into the utilization unit 10 passes through the
second flow path 14b, and flows into the utilization-side
heat exchanger 11. The refrigerant that flows into the
utilization-side heatexchanger 11 evaporates by exchan-
ging heat with the air Ai, passes through the utilization-
side second header Hu2 and the gas refrigerant connec-
tion pipe 40, and then flows into the heat source unit 20.
The flow of the refrigerant in other places is similar to that
in the refrigeration cycle apparatus 1. Therefore, the
description thereof will be omitted.

[0122] In the refrigeration cycle apparatus 1a, the di-
rection in which the refrigerant flows in the utilization-side
heat exchanger 11 is switched to the opposite direction
between the heating operation and the refrigerant opera-
tion.

(5-2) Modification B

[0123] Fig. 8 is a schematic configuration diagram of a
refrigeration cycle apparatus 1b according to a modifica-
tion B. The refrigeration cycle apparatus 1b does not
include the heat-source-side branching section 23 and
the first flow path 24a of the heat-source-side inflow
section 24. In the refrigeration cycle apparatus 1b, the
heat-source-side second header Hh2 is connected to the
third port P3 of the flow direction switching mechanism
25. Furthermore, the distributor Dh of the second flow
path 24b is connected to the other end of the expansion
mechanism 27.

[0124] In the refrigeration cycle apparatus 1b, during
the heating operation, the refrigerant that passes through
the liquid refrigerant connection pipe 30 and flows into the
heat source unit 20 passes through the expansion me-
chanism 27 and the second flow path 24b, and flows into
the heat-source-side heat exchanger 21. The refrigerant
that flows into the heat-source-side heat exchanger 21
evaporates by exchanging heat with the air Ao, passes
through the heat-source-side second header Hh2, and
then flows into the third port P3 of the flow direction
switching mechanism 25. Furthermore, during the cool-
ing operation, the refrigerant that flows out from the third
port P3 of the flow direction switching mechanism 25
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passes through the heat-source-side second header
Hh2, and flows into the heat-source-side heat exchanger
21. The refrigerant that flows into the heat-source-side
heat exchanger 21 releases heat by exchanging heat
with the air Ao, passes through the second flow path 24b,
and then flows into the expansion mechanism 27. The
flow of the refrigerant in other places is similar to that in
the refrigeration cycle apparatus 1. Therefore, the de-
scription thereof will be omitted.

[0125] In the refrigeration cycle apparatus 1b, the di-
rection in which the refrigerant flows in the heat-source-
side heat exchanger 21 is switched to the opposite direc-
tion between the heating operation and the refrigerant
operation.

(5-3) Modification C

[0126] As long as the refrigerant can flow inside the
utilization-side heat exchanger 11 in a direction opposite
to the flow of the air Ai supplied by the utilization-side fan
12, the number, shape, arrangement, and the like of the
heat transfer tubes 11hp and fins 11f included in the
utilization-side heat exchanger 11 are not limited to
modes described in the embodiment. Similarly, as long
as the refrigerant can flow inside the heat-source-side
heatexchanger 21 in adirection opposite to the flow of the
air Ao supplied by the heat-source-side fan 22, the num-
ber, shape, arrangement, and the like of the heat transfer
tubes 21hp and fins 21f included in the heat-source-side
heat exchanger 21 are also not limited to modes de-
scribed in the embodiment.

(5-4) Modification D

[0127] Forexample, thefifth check valves Vu5and Vh5
may be control valves whose opening and closing are
controlled by the control unit 50. In this case, itis sufficient
for the control unit 50 to open the control valves during an
operation in which the refrigerant passes through the first
flow paths 14a and 24a, and to close the control valves
during an operation in which the refrigerant passes
through the second flow paths 14b and 24b. Specifically,
during the heating operation, it is sufficient for the control
unit 50 to open the control valves included in the first flow
path 14a and to close the control valves included in the
first flow path 24a. Furthermore, during the cooling op-
eration, it is sufficient for the control unit 50 to close the
control valves included in the first flow path 14a and to
open the control valves included in the first flow path 24a.
[0128] According to the refrigeration cycle apparatus 1
of the modification D, the control valves suppress the
refrigerant from backflowing from the second flow paths
14b and 24b to the first flow paths 14a and 24a, respec-
tively.
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<Second embodiment>
(1) Overall configuration

[0129] The difference between the refrigeration cycle
apparatus 1 and a refrigeration cycle apparatus 2 is that
the refrigeration cycle apparatus 2 includes a utilization-
side branching section 13a instead of the utilization-side
branching section 13, and a heat-source-side branching
section 23a instead of the heat-source-side branching
section 23. Hereinafter, the difference between the re-
frigeration cycle apparatus 1 and the refrigeration cycle
apparatus 2 will be mainly described. Fig. 9 is a sche-
matic configuration diagram of the refrigeration cycle
apparatus 1. The same or corresponding components
between the refrigeration cycle apparatus 1 and the
refrigeration cycle apparatus 2 are denoted by the same
reference numerals, and description thereof will be ap-
propriately omitted.

(2) Detailed configuration
(2-1) Utilization-side branching section

[0130] The utilization-side branching section 13a
further includes a first control valve Vu6 and a second
control valve Vu7 in addition to the first check valve Vu1,
the second check valve Vu2, the third check valve Vu3,
and the fourth check valve Vu4. The control unit 50
controls the respective opening degrees of the first con-
trol valve Vu6 and the second control valve Vu7. Further-
more, the outlets of the second check valve Vu2 and the
fourth check valve Vu4 of the utilization-side branching
section 13a are connected to one end of the first control
valve Vu6 and one end of the second control valve Vu7
via a second refrigerant pipe 62.

[0131] Thefirstcontrol valve Vu6 is an electromagnetic
valve whose opening and closing are controlled by the
control unit 50. The other end of the first control valve Vu6
is connected to the utilization-side first header Hu1 of the
first flow path 14a included in the utilization-side inflow
section 14 via a second refrigerant pipe 62.

[0132] The second control valve Vu7 is an electromag-
netic valve whose opening and closing are controlled by
the control unit 50. The other end of the second control
valve Vu7 is connected to the distributor Du of the second
flow path 14b included in the utilization-side inflow sec-
tion 14 via a first refrigerant pipe 61.

(2-2) Heat-source-side branching section

[0133] The heat-source-side branching section 23a
further includes a first control valve Vh6 and a second
control valve Vh7 in addition to the first check valve Vh1,
the second check valve Vh2, the third check valve Vh3,
and the fourth check valve Vh4. The control unit 50
controls the respective opening degrees of the first con-
trol valve Vh6 and the second control valve Vh7. Further-
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more, the outlets of the second check valve Vh2 and the
fourth check valve Vh4 of the utilization-side branching
section 13a are connected to one end of the first control
valve Vh6 and one end of the second control valve Vh7
via a second refrigerant pipe 62.

[0134] Thefirstcontrol valve Vh6is an electromagnetic
valve whose opening and closing are controlled by the
control unit50. The other end of the first control valve Vh6
is connected to the heat-source-side first header Hh1 of
the first flow path 14a included in the heat-source-side
inflow section 24 via a second refrigerant pipe 62.
[0135] The second control valve Vu7 is an electromag-
netic valve whose opening and closing are controlled by
the control unit 50. The other end of the second control
valve Vh7 is connected to the distributor Dh of the second
flow path 14b included in the heat-source-side inflow
section 24 via a first refrigerant pipe 61.

(2-3) Control unit

[0136] The control unit 50 is electrically connected so
as to be able to control the first control valves Vu6 and
Vh6 and the second control valves Vu7 and Vh7 in
addition to the utilization-side fan 12, the heat-source-
side fan 22, the flow direction switching mechanism 25,
the compressor 26, and the expansion mechanism 27.

(3) Action of refrigeration cycle apparatus

[0137] Actions of each part of the refrigeration cycle
apparatus 2 during heating and cooling operations will be
described, with a focus on differences from those in the
refrigeration cycle apparatus 1. Fig. 10 is a schematic
configuration diagram illustrating a flow of the refrigerant
during a heating operation. Fig. 11 is a schematic con-
figuration diagram illustrating a flow of the refrigerant
during a cooling operation. In Figs. 10 and 11, the flow
of the refrigerant is indicated by arrows.

(3-1) Action during heating operation

[0138] In response to an instruction for causing the
refrigeration cycle apparatus 2 to perform a heating
operation, the control unit 50 controls the first control
valves Vu6 and Vh6 and the second control valves Vu7
and Vh7 in addition to the control of the devices described
in the first embodiment. Specifically, the control unit 50
opens the first control valve Vu6 and the second control
valve Vh7, and closes the second control valve Vu7 and
the first control valve Vh6. When the refrigeration cycle
apparatus 2 performs the heating operation, the refrig-
erant flows through the refrigerant circuit 100 as de-
scribed below.

[0139] When the operation of the compressor 26
starts, a low-pressure gas refrigerant in the refrigeration
cycle is sucked into the compressor 26 from the suction
pipe 26a. The refrigerant that is compressed by the
compressor 26 and becomes a high-pressure gas refrig-
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erantin the refrigeration cycle flows into the flow direction
switching mechanism 25 from the second port P2. The
refrigerant that flows into the flow direction switching
mechanism 25 flows out from the first port P1, and there-
after, flows into the utilization unit 10 by way of the gas
refrigerant connection pipe 40. The refrigerant that flows
into the utilization unit 10 flows into the outlet of the third
check valve Vu3 and the inlet of the fourth check valve
Vu4 of the utilization-side branching section 13. The
refrigerant that flows into the utilization-side branching
section 13 is restricted from flowing to the inlet of the third
check valve Vu3 while passing through the fourth check
valve Vu4. The flow of the refrigerant that passes through
the fourth check valve Vu4 is restricted by the second
control valve Vu7, so that the refrigerant passes through
the first control valve Vu6, and flows into the first flow path
14a of the utilization-side inflow section 14. Since the
subsequent flow of the refrigerant until the refrigerant
passes through the expansion mechanism 27 of the heat
source unit 20 is the same as that in the firstembodiment,
description thereof will be omitted.

[0140] Thereafter, the refrigerant that passes through
the expansion mechanism 27 and flows into the heat-
source-side branching section 23 is restricted from flow-
ing to the inlet of the first check valve Vh1 while passing
through the second check valve Vh2. The flow of the
refrigerant that passes through the second check valve
Vh2 is restricted by the first control valve Vh6, so that the
refrigerant passes through the second control valve Vh7,
and flows into the second flow path 24b of the heat-
source-side inflow section 24. Since the subsequent flow
of the refrigerant is the same as that in the first embodi-
ment, description thereof will be omitted.

(3-2) Action during heating operation

[0141] In response to an instruction for causing the
refrigeration cycle apparatus 2 to perform a cooling op-
eration, the control unit 50 controls the first control valves
Vu6 and Vh6 and the second control valves Vu7 and Vh7
in addition to the control of the devices described in the
first embodiment. Specifically, the control unit 50 closes
the first control valve Vu6 and the second control valve
Vh7, and opens the second control valve Vu7 and the first
control valve Vh6. When the refrigeration cycle appara-
tus 2 performs the heating operation, the refrigerant flows
through the refrigerant circuit 100 as described below.

[0142] When the operation of the compressor 26
starts, a low-pressure gas refrigerant in the refrigeration
cycle is sucked into the compressor 26 from the suction
pipe 26a. The refrigerant that is compressed by the
compressor 26 and becomes a high-pressure gas refrig-
erantin the refrigeration cycle flows into the flow direction
switching mechanism 25 from the second port P2. The
refrigerant that flows into the flow direction switching
mechanism 25 flows out from the third port P3, and
thereafter, flows into the outlet of the third check valve
Vh3 and the inlet of the fourth check valve Vh4 of the heat-
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source-side branching section 23. The refrigerant that
flows into the heat-source-side branching section 23 is
restricted from flowing into the inlet of the third check
valve Vh3 while passing through the fourth check valve
Vh4. The flow of the refrigerant that passes through the
fourth check valve Vh4 is restricted by the second control
valve Vh7, so that the refrigerant passes through the first
control valve Vh6, and flows into the first flow path 24a of
the heat-source-side inflow section 24. Since the sub-
sequent flow of the refrigerant until the refrigerant flows
into the utilization unit 10 is the same as that in the first
embodiment, description thereof will be omitted.

[0143] Thereafter, the refrigerant that flows into the
utilization unit 10 flows into the outlet of the first check
valve Vu1 and the inlet of the second check valve Vu2 of
the utilization-side branching section 13. The refrigerant
that flows into the utilization-side branching section 13 is
restricted from flowing into the inlet of the first check valve
Vu1 while passing through the second check valve Vu2.
The flow of the refrigerant that passes through the second
checkvalve Vu2isrestricted by the first control valve Vu6,
so that the refrigerant passes through the second control
valve Vu7, and flows into the second flow path 14b of the
utilization-side inflow section 14. Since the subsequent
flow of the refrigerant is the same as that in the first
embodiment, description thereof will be omitted.

(4) Features

[0144] As has been described above, similarly to the
refrigeration cycle apparatus 1, the refrigeration cycle
apparatus 2 also suppresses the performance degrada-
tion of the apparatus caused by a significant pressure
loss experienced by the gas refrigerant immediately be-
fore flowinginto the heat exchangers 11 and 21 during the
first operation. Accordingly, the refrigeration cycle appa-
ratus 2 is capable of both ensuring the heat exchange
efficiency in the heat exchangers 11 and 21 and suppres-
sing the performance degradation of the apparatus
caused by a pressure loss experienced by the refrigerant
flowing into the heat exchangers 11 and 21, while using a
zeotropic refrigerant mixture.

[0145] The embodiments of the present disclosure
have been described heretofore, and it will be understood
that a variety of modifications in mode and detail may be
made without departing from the gist and scope of the
present disclosure as set forth in claims.
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PATENT LITERATURE

[0147] PTL 1: Japanese Unexamined Patent Applica-
tion Publication No. 7-280375

Claims

1. Avrefrigeration cycle apparatus (1) using a zeotropic
refrigerant mixture as a refrigerant, the apparatus
comprising:

a refrigerant circuit (100) including a heat ex-
changer (11, 21) that causes heat exchange
between air (Ai, Ao) and the refrigerant; and

a control unit (50) that performs a first operation
that causes the heat exchanger to function as a
radiator for the refrigerant and a second opera-
tion that causes the heat exchanger to function
as an evaporator for the refrigerant, wherein
the refrigerant

flows inside the heat exchanger in a direction
opposite to a flow of the air during the first
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operation and the second operation,

the refrigerant circuit

includes aninflow section (14, 24) through which
the refrigerant immediately before flowing into
the heat exchanger passes, and

a pressure loss experienced by the refrigerant
passing through the inflow section during the
first operation

is smaller than a pressure loss experienced by
the refrigerant passing through the inflow sec-
tion during the second operation.

2. Therefrigeration cycle apparatus according to claim
1, wherein

the inflow section

includes afirstflow path (14a, 24a) and a second
flow path (14b, 24b),

a pressure loss experienced by the refrigerant
passing through the first flow path

is smaller than a pressure loss experienced by
the refrigerant passing through the second flow
path, and

the refrigerant

passes through the first flow path and flows into
the heat exchanger during the first operation,
and

passes through the second flow path and flows
into the heat exchanger during the second op-
eration.

3. Therefrigeration cycle apparatus according to claim
2, wherein

a first refrigerant pipe (61) included in the first
flow path

has a flow path area larger than a flow path area
of a second refrigerant pipe (62) included in the
second flow path.

4. The refrigeration cycle apparatus according to claim
2 or 3, wherein

the refrigerant circuit

includes a branching section (13, 23) that
switches a flow path of the refrigerant to either
the first flow path or the second flow path.

5. Therefrigeration cycle apparatus according to claim
4, wherein

the first flow path
includes a check valve (Vu5, Vh5) provided at a
refrigerant pipe on a downstream side.

6. The refrigeration cycle apparatus according to claim
4, wherein
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32

the first flow path
includes a control valve provided at a refrigerant
pipe on a downstream side.
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