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(54) REFRIGERATION CYCLE DEVICE

(57)  Arefrigeration cycle apparatus (1000) compris-
es a refrigerant circuit in which refrigerant circulates, the
refrigerant circuit comprising a compressor (1), a flow
path switching portion (2), an outdoor heat exchanger
(3), a decompressing apparatus (4A, 4B), a first indoor
heat exchanger (5A), a first connecting pipe (10), and a
second connecting pipe (11). The refrigerant circuit fur-
ther comprises: a first three-way valve (8A) arranged
downstream of the firstindoor heat exchangerin a cooling
operation state and arranged upstream of the first indoor
heat exchanger in a heating operation state; and a sec-
ond three-way valve (9A) arranged upstream of the first
indoor heat exchanger in the cooling operation state and
arranged downstream of the first indoor heat exchanger
in the heating operation state. A first aperture (P1) of
each of the first three-way valve and the second
three-way valve is connected to one end or the other end
of the firstindoor heat exchanger in the refrigerant circuit.
A second aperture (P2) of each of the first three-way
valve and the second three-way valve is connected to
the first connecting pipe. A third aperture (P3) of each of
the first three-way valve and the second three-way valve
is connected to the second connecting pipe. Each of the
first three-way valve and the second three-way valve is
configured to be switched independently to one of a first
state in which the valve body (15) is located at a first

position, a second state in which the valve body is located
at a second position, and a third state in which the valve
body is located at a third position. In the first state, a first
space (S1) is arranged in the valve chamber (16), the
first space (S1) communicating with the first aperture and
the second aperture and being separated from the third
aperture. In the second state, a second space (S2) is
arranged in the valve chamber, the second space (S2)
communicating with the first aperture, the second aper-
ture, and the third aperture. In the third state, a third space
(S3) is arranged in the valve chamber, the third space
(S3) communicating with the first aperture and the third
aperture and being separated from the second aperture.

FIG.1
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Description
TECHNICAL FIELD

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

BACKGROUND ART

[0002] Conventionally, there has been known a refrig-
eration cycle apparatus including an outdoor unit, a plu-
rality of indoor units, and a branch unit, wherein the out-
door unit and the plurality of indoor units are connected
via the branch unit.

[0003] Japanese Patent Laying-Open No. 4-6361 dis-
closes arefrigeration cycle apparatus in which an outdoor
unitand a branch unit are connected via a first refrigerant
pipe and a second refrigerant pipe. The refrigeration cy-
cle apparatus includes: a first refrigerant flow path switch-
ing mechanism arranged in the outdoor unit; and a sec-
ond refrigerant flow path switching mechanism arranged
in the branch unit.

[0004] The first flow path switching mechanism in-
cludes one four-way valve and four check valves. The
first refrigerant flow path mechanism switches between
a cooling operation state in which the outdoor heat ex-
changer acts as a condenser and a heating operation
state in which the outdoor heat exchanger acts as an
evaporator, and a state in which the pressure of the re-
frigerant flowing through the first refrigerant pipe is lower
than the pressure of the refrigerant flowing through the
second refrigerant pipe is maintained irrespective of the
switching between the cooling operation state and the
heating operation state. The inner diameter of the first
refrigerant pipe is larger than the inner diameter of the
second refrigerant pipe. Thus, in the refrigeration cycle
apparatus, pressure loss in the first refrigerant pipe and
the second refrigerant pipe is suppressed from being in-
creased due to the switching between the cooling oper-
ation state and the heating operation state, thereby sup-
pressing decreased operation capability.

[0005] The second flow path switching mechanism in-
cludes a plurality of flow path switching valves. In the first
operation state or the second operation state, the second
refrigerant flow path mechanism switches between a full-
cooling operation state or full-heating operation state in
which all of the plurality of indoor units each act as an
evaporator or condenser and a cooling-dominated oper-
ation state or heating-dominated operation in which part
of the plurality of indoor units each act as a condenser
and the other part of the plurality of indoor units each act
as an evaporator.

CITATION LIST
PATENT LITERATURE

[0006] PTL 1: Japanese Patent Laying-Open No.
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4-6361
SUMMARY OF INVENTION
TECHNICAL PROBLEM

[0007] In the above-described refrigeration cycle ap-
paratus, when load of an indoor heat exchanger is de-
creased, an amount of circulation of the refrigerant needs
to be decreased by decreasing the driving frequency of
the compressor in order to prevent decreased comfort-
ability.

[0008] However, in the refrigeration cycle apparatus,
when the amount of circulation of the refrigerant is de-
creased, a differential pressure before and after a check
valve included in the first flow path switching mechanism
is decreased, thus resulting in occurrence of chattering.
[0009] Itis a main object of the present disclosure to
provide a refrigeration cycle apparatus so as to suppress
occurrence of chattering while preventing decreased
comfortability when load of an indoor heat exchanger is
decreased.

SOLUTION TO PROBLEM

[0010] A refrigeration cycle apparatus according to the
presentdisclosure comprises a refrigerant circuit in which
refrigerant circulates, the refrigerant circuit comprising a
compressor, a flow path switching portion, an outdoor
heat exchanger, a decompressing apparatus, a first in-
door heat exchanger, a first connecting pipe through
which the refrigerant flows into the first indoor heat ex-
changer, and a second connecting pipe through which
the refrigerant flows from the firstindoor heat exchanger.
The flow path switching portion is configured to switch
between a cooling operation state in which the outdoor
heat exchanger acts as a condenser and a heating op-
eration state in which the outdoor heat exchanger acts
as an evaporator. The refrigerant circuit further compris-
es: a first three-way valve arranged downstream of the
firstindoor heat exchanger in the cooling operation state
and arranged upstream of the firstindoor heat exchanger
in the heating operation state; and a second three-way
valve arranged upstream of the firstindoor heat exchang-
er in the cooling operation state and arranged down-
stream of the first indoor heat exchanger in the heating
operation state. Each of the first three-way valve and the
second three-way valve comprises: a valve seat having
a valve chamber and provided with a first aperture, a
second aperture and a third aperture, the first aperture,
the second aperture, and the third aperture being con-
nected to the valve chamber; and a valve body configured
to move among a first position, a second position, and a
third position in the valve chamber. The first aperture of
each of the first three-way valve and the second three-
way valve is connected to one end or the other end of
the first indoor heat exchanger in the refrigerant circuit.
The second aperture of each of the first three-way valve
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and the second three-way valve is connected to the first
connecting pipe. The third aperture of each of the first
three-way valve and the second three-way valve is con-
nected to the second connecting pipe. Each of the first
three-way valve and the second three-way valve is con-
figured to be switched independently to one of a first state
in which the valve body is located at the first position, a
second state in which the valve body is located at the
second position, and a third state in which the valve body
is located at the third position. In each of the first three-
way valve and the second three-way valve, in the first
state, a first space is arranged in the valve chamber, the
first space communicating with the first aperture and the
second aperture and being separated from the third ap-
erture, in the second state, a second space is arranged
in the valve chamber, the second space communicating
with the first aperture, the second aperture, and the third
aperture, and in the third state, a third space is arranged
in the valve chamber, the third space communicating with
the first aperture and the third aperture and being sepa-
rated from the second aperture.

ADVANTAGEOUS EFFECTS OF INVENTION

[0011] According to the present disclosure, a refriger-
ation cycle apparatus can be provided to suppress oc-
currence of chattering while preventing decreased com-
fortability when load of an indoor heat exchanger is de-
creased.

BRIEF DESCRIPTION OF DRAWINGS
[0012]

Fig. 1 is a diagram showing a refrigerant circuit of a
refrigeration cycle apparatus according to the
present embodiment.

Fig. 2 is a cross sectional view showing a valve seat,
avalve chamber, and avalve body when afirst three-
way valve according to the present embodiment is
in a first state.

Fig. 3 is a cross sectional view when viewed from an
arrow llI-Ill shown in Fig. 2.

Fig. 4 is a cross sectional view showing the valve
seat, the valve chamber, and the valve body when
the first three-way valve according to the presentem-
bodiment is in a second state.

Fig. 5is a cross sectional view when viewed from an
arrow V-V shown in Fig. 4.

Fig. 6 is a cross sectional view showing the valve
seat, the valve chamber, and the valve body when
the first three-way valve according to the presentem-
bodiment is in a third state.
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Fig. 7 is a cross sectional view when viewed from an
arrow VII-VII shown in Fig. 6.

Fig. 8 is a diagram showing the refrigerant circuit
when the refrigeration cycle apparatus according to
the presentembodiment is in a full-cooling operation
state.

Fig. 9 is a diagram showing the refrigerant circuit
when load of a first indoor heat exchanger is de-
creased to be lower than that in the state shown in
Fig. 8 when the refrigeration cycle apparatus accord-
ing to the present embodiment is in a full-cooling
operation state.

Fig. 10 is a diagram showing the refrigerant circuit
when the refrigeration cycle apparatus according to
the present embodiment s in a full-heating operation
state.

Fig. 11 is a diagram showing the refrigerant circuit
when the load of the first indoor heat exchanger is
decreased to be lower than that in the state shown
in Fig. 10 when the refrigeration cycle apparatus ac-
cording to the present embodimentis in the full-heat-
ing operation state.

Fig. 12 is a diagram showing the refrigerant circuit
when the refrigeration cycle apparatus according to
the presentembodiment is in a first cooling-dominat-
ed operation state.

Fig. 13 is a diagram showing the refrigerant circuit
when the refrigeration cycle apparatus according to
the present embodiment is in a first heating-domi-
nated operation state.

Fig. 14 is a cross sectional view showing a valve
seat, a valve chamber, and a valve body when a
modification of the first three-way valve shown in Fig.
2 is in the first state.

Fig. 15 is a cross sectional view showing the valve
seat, the valve chamber, and the valve body when
the modification of the first three-way valve shown
in Fig. 2 is in the second state.

Fig. 16 is a cross sectional view showing the valve
seat, the valve chamber, and the valve body when
the modification of the first three-way valve shown
in Fig. 2 is in the third state.

DESCRIPTION OF EMBODIMENTS

[0013] Hereinafter, embodiments will be described
with reference to figures. It should be noted that in the
below-described figures, the same or corresponding por-
tions are denoted by the same reference characters, and
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will not be described repeatedly.
<Configuration of Refrigeration Cycle Apparatus>

[0014] As shown in Fig. 1, a refrigeration cycle appa-
ratus 1000 according to the present embodiment in-
cludes arefrigerant circuit in which refrigerant circulates.
The refrigerant circuit includes a compressor 1, a four-
way valve 2 serving as a flow path switching portion, an
outdoor heat exchanger 3, a first decompressing appa-
ratus 4A, a second decompressing apparatus 4B, a first
indoor heat exchanger 5A, a second indoor heat ex-
changer 5B, a first check valve 6A, a second check valve
6B, a third check valve 6C, a fourth check valve 6D, a
gas-liquid separator 7, a first three-way valve 8A, a sec-
ond three-way valve 9A, a third three-way valve 8B, a
fourth three-way valve 9B, a first connecting pipe 10, a
second connecting pipe 11, a third connecting pipe 12A,
a fourth connecting pipe 13A, afifth connecting pipe 12B,
and a sixth connecting pipe 13B.

[0015] Compressor 1, four-way valve 2, outdoor heat
exchanger 3, first check valve 6A, second check valve
6B, third check valve 6C, and fourth check valve 6D are
accommodated in an outdoor unit 100. Firstdecompress-
ing apparatus 4A and first indoor heat exchanger 5A are
accommodated in a first indoor unit 200A. Second de-
compressing apparatus 4B and second indoor heat ex-
changer 5B are accommodated in a second indoor unit
200B. Gas-liquid separator 7, first three-way valve 8A,
second three-way valve 9A, third three-way valve 8B,
and fourth three-way valve 9B are accommodated in a
branch unit 300.

[0016] Firstconnecting pipe 10 and second connecting
pipe 11 are arranged between outdoor unit 100 and
branch unit 300 so as to connect outdoor unit 100 and
branch unit 300 to each other. Third connecting pipe 12A
and fourth connecting pipe 13A are arranged between
firstindoor unit 200A and branch unit 300 so as to connect
first indoor unit 200A and branch unit 300 to each other.
Fifth connecting pipe 12B and sixth connecting pipe 13B
are arranged between second indoor unit 200B and
branch unit 300 so as to connect second indoor unit 200B
and branch unit 300 to each other.

[0017] Compressor 1 has a discharge port through
which the refrigerant is discharged and a suction port
through which the refrigerant is suctioned. Compressor
1 is, for example, a constant-speed compressor having
a constant driving frequency. It should be noted that com-
pressor 1 may be, for example, an inverter compressor
having a driving frequency controlled by an inverter.
[0018] Four-way valve 2 has first to fourth ports. The
first portis connected to the discharge port of compressor
1. The second port is connected to the suction port of
compressor 1. The third port is connected to first con-
necting pipe 10 via outdoor heat exchanger 3 and first
check valve 6A, and is connected to second connecting
pipe 11 via outdoor heat exchanger 3 and second check
valve 6B. The fourth port is connected to first connecting
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pipe 10 via third check valve 6C, and is connected to
second connecting pipe 11 via fourth check valve 6D.
Four-way valve 2 switches between a cooling operation
state in which the first port communicates with the third
port and the second port communicates with the fourth
port and a heating operation state in which the first port
communicates with the fourth port and the second port
communicates with the third port.

[0019] Inoutdoorheatexchanger 3, heatis exchanged
between the refrigerant circulating in the refrigerant cir-
cuit and outdoor air. First decompressing apparatus 4A
and second decompressing apparatus 4B are, for exam-
ple, expansion valves. In each of first decompressing ap-
paratus 4A and second decompressing apparatus 4B,
the refrigerant is expanded. In each of first indoor heat
exchanger 5A and second indoor heat exchanger 5B,
heat is exchanged between the refrigerant circulating in
the refrigerant circuitand indoor air. Firstindoor unit 200A
and second indoor unit 200B are installed, for example,
in different rooms.

[0020] Outdoor unit 100 is provided with: a refrigerant
flow path that connects between outdoor heat exchanger
3 and first connecting pipe 10; a refrigerant flow path that
connects between outdoor heat exchanger 3 and second
connecting pipe 11; a refrigerant flow path that connects
between the fourth port of four-way valve 2 and first con-
necting pipe 10; and a refrigerant flow path that connects
between the fourth port of four-way valve 2 and second
connecting pipe 11.

[0021] First check valve 6A is arranged in the refriger-
ant flow path between outdoor heat exchanger 3 and first
connecting pipe 10, and permits only the flow of the re-
frigerant from outdoor heat exchanger 3 to first connect-
ing pipe 10. First check valve 6A blocks the flow of the
refrigerant from first connecting pipe 10 to outdoor heat
exchanger 3.

[0022] Second check valve 6B is arranged in the re-
frigerant flow path between outdoor heat exchanger 3
and second connecting pipe 11, and permits only the flow
of the refrigerant from second connecting pipe 11 to the
outdoor heat exchanger. Second check valve 6B blocks
the flow of the refrigerant from second connecting pipe
11 to outdoor heat exchanger 3.

[0023] Third check valve 6C is arranged in the refrig-
erant flow path between the fourth port of four-way valve
2 and first connecting pipe 10, and permits only the flow
of the refrigerant from the fourth port of four-way valve 2
to the second connecting pipe. Third check valve 6C
blocks the flow of the refrigerant from first connecting
pipe 10 to the fourth port of four-way valve 2.

[0024] Fourth check valve 6D is arranged in the refrig-
erant flow path between the fourth port of four-way valve
2 and second connecting pipe 11, and permits only the
flow of the refrigerant from second connecting pipe 11 to
the fourth port of four-way valve 2. Fourth check valve
6D blocks the flow of the refrigerant from the fourth port
of four-way valve 2 to second connecting pipe 11.
[0025] Gas-liquid separator 7 is connected to first con-
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necting pipe 10 and has an flow inlet 71 via which the
refrigerant flows in, a first flow outlet 72 via which the
gas-phase refrigerant flows out, and a second flow outlet
73 via which the liquid-phase refrigerant flows out.
[0026] First three-way valve 8A, second three-way
valve 9A, third three-way valve 8B, and fourth three-way
valve 9B have the same configuration. As shown in Figs.
2 to 7, each of first three-way valve 8A, second three-
way valve 9A, third three-way valve 8B, and fourth three-
way valve 9B includes a valve seat 14 and a valve body
15.

[0027] Each of valve seats 14 of first three-way valve
8A, second three-way valve 9A, third three-way valve
8B, and fourth three-way valve 9B includes a valve cham-
ber 16 and is provided with a first aperture P1, a second
aperture P2, and a third aperture P3, first aperture P1,
second aperture P2, and third aperture P3 communicat-
ing with valve chamber 16.

[0028] Valve seat 14 has a first surface 14A facing
valve chamber 16 and provided with one end of each of
first aperture P1 and third aperture P3, and a second
surface 14B provided with one end of second aperture
P2. First aperture P1 is arranged beside third apertures
P3 with an interval being interposed therebetween in a
peripheral direction serving as a first direction. The ap-
erture area of third aperture P3 is equal to, for example,
the aperture area of first aperture P1. Second surface
14B faces first surface 14A with valve body 15 being in-
terposed therebetween in a Z direction serving as a sec-
ond direction, for example. Second aperture P2 is ar-
ranged to overlap with the rotation axis of valve body 15
when viewed in the Z direction, for example. When
viewed in the Z direction, the shortest distance between
the respective centers of second aperture P2 and first
aperture P1is equal to, forexample, the shortest distance
between the respective centers of second aperture P2
and third aperture P3.

[0029] First aperture P1 of first three-way valve 8A is
connected to firstindoor heat exchanger 5A via third con-
necting pipe 12A. Second aperture P2 of first three-way
valve 8A is connected to first flow outlet 72 of gas-liquid
separator 7. That is, second aperture P2 of first three-
way valve 8A is connected to first connecting pipe 10 via
gas-liquid separator 7. Third aperture P3 of first three-
way valve 8A is connected to second connecting pipe 11.
[0030] Firstaperture P1 of second three-way valve 9A
is connected to firstindoor heat exchanger 5A via fourth
connecting pipe 13A. Second aperture P2 of second
three-way valve 9A is connected to second flow outlet
73 of gas-liquid separator 7. That is, second aperture P2
of second three-way valve 9A is connected to first con-
necting pipe 10 via gas-liquid separator 7. Third aperture
P3 of second three-way valve 9A is connected to second
connecting pipe 11.

[0031] First aperture P1 of third three-way valve 8B is
connected to second indoor heat exchanger 5B via fifth
connecting pipe 12B. Second aperture P2 of third three-
way valve 8B is connected to first flow outlet 72 of gas-
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liquid separator 7. That is, second aperture P2 of third
three-way valve 8B is connected to first connecting pipe
10 via gas-liquid separator 7. Third aperture P3 of third
three-way valve 8B is connected to second connecting
pipe 11.

[0032] First aperture P1 of fourth three-way valve 9B
is connected to second indoor heat exchanger 5B via
sixth connecting pipe 13B. Second aperture P2 of fourth
three-way valve 9B is connected to second flow outlet
73 of gas-liquid separator 7. That is, second aperture P2
of fourth three-way valve 9B is connected to first con-
necting pipe 10 via gas-liquid separator 7. Third aperture
P3 of fourth three-way valve 9B is connected to second
connecting pipe 11.

[0033] Second aperture P2 of first three-way valve 8A
and second aperture P2 of third three-way valve 8B are
connected to first flow outlet 72 of gas-liquid separator 7
and first connecting pipe 10 in parallel with each other.
Third aperture P3 of first three-way valve 8A and third
aperture P3 of third three-way valve 8B are connected
to second connecting pipe 11 in parallel with each other.
[0034] Second aperture P2 of second three-way valve
9A and second aperture P2 of fourth three-way valve 9B
are connected to second flow outlet 73 of gas-liquid sep-
arator 7 and first connecting pipe 10 in parallel with each
other. Third aperture P3 of second three-way valve 9A
and third aperture P3 of fourth three-way valve 9B are
connected to second connecting pipe 11 in parallel with
each other.

[0035] Each of valve bodies 15 of first three-way valve
8A, second three-way valve 9A, third three-way valve
8B, and fourth three-way valve 9B moves among a first
position, a second position, and a third position in valve
chamber 16. Valve body 15 is provided to rotate about,
for example, a rotation axis extending along the Z direc-
tion. Valve body 15 rotates, for example, in a peripheral
direction from third aperture P3 toward first aperture P1
and in a direction opposite thereto. Valve body 15 is con-
nected to a rotation shaft of a motor (not shown) via, for
example, a gear 17. Valve body 15 has a third surface
18 slidable on first surface 14A, and is provided with a
recess 19 arranged beside third surface 18 in the periph-
eral direction serving as the first direction and recessed
with respect to third surface 18, and has a fourth surface
20 located opposite to third surface 18 and facing second
surface 14B of valve seat 14 with an interval being inter-
posed therebetween in the Z direction.

[0036] Valve body 15 has: a first end portion 151 in the
peripheral direction; and a second end portion 152 locat-
ed opposite to first end portion 151 in the peripheral di-
rection. First end portion 151 is an end portion arranged
on the front side with respect to second end portion 152
when valve body 15 rotates in the peripheral direction
from third aperture P3 toward first aperture P1. Second
end portion 152 is an end portion arranged on the front
side with respect to first end portion 151 when valve body
15 rotates in the peripheral direction from first aperture
P1 toward third aperture P3.
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[0037] Recess 19 has: a third end portion 191 in the
peripheral direction; and a fourth end portion 192 located
opposite to third end portion 191 in the peripheral direc-
tion. Third end portion 191 is an end portion arranged on
the rear side with respect to first end portion 151 and on
the front side with respect to fourth end portion 192 when
valve body 15 rotates in the peripheral direction from third
aperture P3 toward first aperture P1. Fourth end portion
192 is an end portion arranged on the rear side with re-
spect to second end portion 152 and on the front side
with respect to third end portion 191 when valve body 15
rotates in the peripheral direction from first aperture P1
toward third aperture P3.

[0038] An interval between first end portion 151 and
third end portion 191 in the peripheral direction is wider
than an interval between second end portion 152 and
fourth end portion 192 in the peripheral direction. Third
surface 18 is arranged at least between first end portion
151 and third end portion 191 and around the entire pe-
riphery of recess 19 in the peripheral direction.

[0039] As shown in Fig. 4, when valve body 15 is lo-
cated at the second position, valve body 15 is provided
not to overlap with at least a portion of each of first ap-
erture P1 and third aperture P3 when viewed from the
second aperture P2 side. As indicated by a dotted line in
Fig. 4, when valve body 15 is located at the second po-
sition, valve body 15 is provided not to overlap with, for
example, first aperture P1 and third aperture P3 when
viewed from the second aperture P2 side. Valve body 15
is provided to allow second space S2 to be continuous
to a whole of each of first aperture P1 and third aperture
P3. When viewed from the second aperture P2 side, an
angle 61 formed with respect to the rotation axis by first
end portion 151 and second end portion 152 of valve
body 15 outside valve body 15 is equal to, for example,
an angle 02 formed with respect to the rotation axis by a
first imaginary line L1 passing through the rotation axis
of valve body 15 and tangent to first aperture P1 and a
second imaginary line L2 passing through the rotation
axis of valve body 15 and tangent to third aperture P3.
[0040] As shown in Fig. 6, when viewed from the sec-
ond aperture P2 side, recess 19 is provided to overlap
with awhole of each of firstaperture P1 and third aperture
P3 when valve body 15 is located at the third position.
An angle 63 formed with respect to the rotation axis by
third end portion 191 and fourth end portion 192 of recess
19 is equal to, for example, angle 62 described above.
[0041] Each of first three-way valve 8A, second three-
way valve 9A, third three-way valve 8B, and fourth three-
way valve 9B can be in the following three states: a first
state in which valve body 15 is located at the first position;
a second state in which valve body 15 is located at the
second position; and a third state in which valve body 15
is located at the third position. Each of first three-way
valve 8A, second three-way valve 9A, third three-way
valve 8B, and fourth three-way valve 9B is switchable
independently to one of the above-described three
states.
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[0042] As shown in Figs. 2 and 3, in the first state, a
first space S1 communicating with first aperture P1 and
second aperture P2 and separated from third aperture
P3 by valve body 15 is arranged in each valve chamber
16. In the first state, valve body 15 does not overlap with
first aperture P1 in the Z direction. Third surface 18 of
valve body 15 overlaps with a whole of third aperture P3,
and closes third aperture P3. Recess 19 of valve body
15 does not overlap with first aperture P1 and third ap-
erture P3. Third surface 18 is arranged to overlap with a
whole of third aperture P3 when viewed from the second
aperture P2 side. Firstend portion 151 and third end por-
tion 191 of valve body 15 are arranged to sandwich third
aperture P3 therebetween in the peripheral direction
when viewed from the second aperture P2 side. Recess
19 is arranged not to overlap with first aperture P1 and
third aperture P3 when viewed from the second aperture
P2 side.

[0043] As shown in Figs. 4 and 5, in the second state,
second space S2 communicating with first aperture P1,
second aperture P2, and third aperture P3 is arranged
in valve chamber 16. The second space forms a
branched flow path or a merged flow path.

[0044] In the second state, valve body 15 does not
overlap with first aperture P1 in the Z direction. Valve
body 15 does not overlap with at least a portion of third
aperture P3 in the Z direction. Valve body 15 is arranged,
for example, at a second position indicated by a solid line
in Fig. 4. In this case, for example, third surface 18 is
arranged to overlap with only a portion of third aperture
P3when viewed from the second aperture P2 side. When
viewed from the second aperture P2 side, the aperture
area of the region of third aperture P3 which does not
overlap with valve body 15 is smaller than the aperture
area of first aperture P1, for example.

[0045] Valve body 15 may be arranged, for example,
at the second position indicated by a dotted line in Fig.
4. In this case, for example, third surface 18 is arranged
not to overlap with third aperture P3 when viewed from
the second aperture P2 side.

[0046] As shown in Figs. 6 and 7, in the third state, a
third space S3 communicating with first aperture P1 and
third aperture P3 and separated from second aperture
P2 is arranged in recess 19 of valve body 15. In the third
state, recess 19 of valve body 15 is arranged to overlap
with first aperture P1 and third aperture P3 in the Z di-
rection.

<Operation of Refrigeration Cycle Apparatus>

[0047] Refrigeration cycle apparatus 1000 is switched
by four-way valve 2 between a cooling operation state in
which outdoor heat exchanger 3 acts as a condenserand
a heating operation state in which outdoor heat exchang-
er 3 acts as an evaporator. Further, refrigeration cycle
apparatus 1000 is switched by first three-way valve 8A,
second three-way valve 9A, third three-way valve 8B,
and fourth three-way valve 9B to a full-cooling operation
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state, a cooling-dominated operation state, a full-heating
operation state, or a heating-dominated operation.
[0048] In the full-cooling operation state, refrigeration
cycle apparatus 1000 is switched among a first full-cool-
ing operation state shown in Fig. 8, a second full-cooling
operation state shown in Fig. 9, and a third full-cooling
operation state not shown. Similarly, in the full-heating
operation state, refrigeration cycle apparatus 1000 is
switched among a first full-heating operation state shown
in Fig. 10, a second full-heating operation state shown
in Fig. 11, and a third full-heating operation state not
shown.

[0049] The first full-cooling operation state shown in
Fig. 8 is realized when each of loads of first indoor heat
exchanger 5A and second indoor heat exchanger 5B is
comparatively high. In the first full-cooling operation state
shown in Fig. 8, each of first three-way valve 8A and third
three-way valve 8B is in the third state, and each of sec-
ond three-way valve 9A and fourth three-way valve 9B
is in the first state. In the first full-cooling operation state
shown in Fig. 8, the refrigerant flows in the refrigerant
circuit along arrows in Fig. 8.

[0050] High-pressure gas-phase refrigerant dis-
charged from compressor 1 is condensed in outdoor heat
exchanger 3 into high-pressure liquid-phase refrigerant
or gas-liquid two-phase refrigerant, and flows out to first
connecting pipe 10. The high-pressure liquid-phase re-
frigerant or gas-liquid two-phase refrigerant having
flowed through first connecting pipe 10 flows into gas-
liquid separator 7 via flow inlet 71. The high-pressure
liquid-phase refrigerant having flowed out from second
flow outlet 73 is branched in branch unit 300, reaches
each of second apertures P2 of second three-way valve
9A and fourth three-way valve 9B that are in the first state,
flows through each of the first spaces, and flows out from
each of first apertures P1 to fourth connecting pipe 13A
or sixth connecting pipe 13B. The liquid-phase refrigerant
having flowed through fourth connecting pipe 13A is de-
compressed by first decompressing apparatus 4A, is
then evaporated in first indoor heat exchanger 5A, and
flows out to third connecting pipe 12A as low-pressure
gas-phase refrigerant. The liquid-phase refrigerant hav-
ing flowed through sixth connecting pipe 13B is decom-
pressed by second decompressing apparatus 4B, is then
evaporated in second indoor heat exchanger 5B, and
flows out to fifth connecting pipe 12B as low-pressure
gas-phase refrigerant. The low-pressure gas-phase re-
frigerant having flowed through third connecting pipe 12A
or fifth connecting pipe 12B reaches first apertures P1 of
first three-way valve 8A and third three-way valve 8B that
are in the third state, flows through each of the third spac-
es, and then flows out from third apertures P3. The flows
of the gas-phase refrigerant from third apertures P3 are
merged in branch unit 300 and the gas-phase refrigerant
flows out to second connecting pipe 11.

[0051] Thus, in the first full-cooling operation state
shown in Fig. 8, the refrigerant discharged from compres-
sor 1 flows through one of firstindoor heat exchanger 5A
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and second indoor heat exchanger 5B, and is then suc-
tioned into compressor 1.

[0052] The second full-cooling operation state shown
in Fig. 9 is realized when only the load of first indoor heat
exchanger 5A becomes lower than a predetermined val-
ue, forexample. It should be noted that the load of second
indoor heat exchanger 5B in the second full-cooling op-
eration state may be decreased to be lower than the load
of second indoor heat exchanger 5B in the first full-cool-
ing operation state.

[0053] Inthe second full-cooling operation state shown
in Fig. 9, each of first three-way valve 8A and third three-
way valve 8B is in the third state, fourth three-way valve
9B is in the first state, and second three-way valve 9A is
in the second state. That is, the second full-cooling op-
eration state shown in Fig. 9 is different from the first full-
cooling operation state shown in Fig. 8 only in that second
three-way valve 9A is in the second state. In the second
full-cooling operation state shown in Fig. 9, the refrigerant
flows in the refrigerant circuit along arrows in Fig. 9.
[0054] The high-pressure liquid-phase refrigerant hav-
ing flowed out from second flow outlet 73 is branched in
branch unit 300, and part of the high-pressure liquid-
phase refrigerant reaches second aperture P2 of second
three-way valve 9A that is in the second state. The high-
pressure liquid-phase refrigerant having flowed into sec-
ond aperture P2 of second three-way valve 9A flows
through the second space and is accordingly further
branched in valve chamber 16. The part of the high-pres-
sure liquid-phase refrigerant having flowed into second
aperture P2 of second three-way valve 9A flows out from
third aperture P3. The liquid-phase refrigerant having
flowed out from third aperture P3 of second three-way
valve 9A is merged with the low-pressure gas-phase re-
frigerant having flowed out from each of third apertures
P3 of first three-way valve 8A and third three-way valve
8B inbranch unit 300, and flows out to second connecting
pipe 11. The remainder of the high-pressure liquid-phase
refrigerant having flowed into second aperture P2 flows
out from first aperture P1 to fourth connecting pipe 13A,
is decompressed by first decompressing apparatus 4A,
and is then evaporated in firstindoor heat exchanger 5A.
[0055] Inthe second full-cooling operation state shown
in Fig. 9, an amount of refrigerant flowing through first
indoor heat exchanger 5A is controlled as a ratio of the
aperture areas of first aperture P1 and third aperture P3
when viewed from the second aperture P2 side of second
three-way valve 9A. The ratio is controlled as a rotation
angle of valve body 15 of second three-way valve 9A.
[0056] The switching between the first full-cooling op-
eration state shown in Fig. 8 and the second full-cooling
operation state shown in Fig. 9 and the control of the
rotation angle of valve body 15 of second three-way valve
9A in the second full-cooling operation state shown in
Fig.9 are performed to bring the evaporation temperature
infirstindoor heat exchanger 5A into a target evaporation
temperature, for example. When it is determined that the
evaporation temperature in first indoor heat exchanger
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5A is lower than the target evaporation temperature,
valve body 15 of second three-way valve 9A rotates from
the first position to the second position. The evaporation
temperature is always or regularly measured by a tem-
perature sensor (not shown) attached to first indoor heat
exchanger 5A, for example. The determination of the
evaporation temperature and the control of the rotation
angle of valve body 15 are always or regularly performed
by control unit 310, for example. When switching is made
between the first full-cooling operation state and the sec-
ond full-cooling operation state, the driving frequency of
compressor 1is constant, forexample. Here, the expres-
sion "the driving frequency is constant" means that the
maximum value and minimum value of the driving fre-
quency fall within a range of 95% or more and 105% or
less of the average value thereof.

[0057] Thus, in the second full-cooling operation state
shown in Fig. 9, part of the refrigerant discharged from
compressor 1 is suctioned into compressor 1 without
flowing through one of firstindoor heat exchanger 5A and
second indoor heat exchanger 5B. Therefore, the flow
rate of the refrigerant flowing in firstindoor heat exchang-
er 5A in the second full-cooling operation state shown in
Fig. 9 becomes lower than the flow rate of the refrigerant
flowing in first indoor heat exchanger 5A in the first full-
cooling operation state shown in Fig. 8 without decreas-
ing the driving frequency of compressor 1.

[0058] It should be noted that the switching between
the first full-cooling operation state shown in Fig. 8 and
the second full-cooling operation state shown in Fig. 9
and the control of the rotation angle of valve body 15 of
second three-way valve 9A in the second full-cooling op-
eration state shown in Fig. 9 may be performed when a
difference between the evaporation temperature of first
indoor heat exchanger 5A and the target evaporation
temperature falls out of a predetermined range.

[0059] The third full-cooling operation state is realized,
for example, when only the load of second indoor heat
exchanger 5B becomes lower than a predetermined val-
ue. In the third full-cooling operation state, each of first
three-way valve 8A and third three-way valve 8B is in the
third state, second three-way valve 9A s in the first state,
and fourth three-way valve 9B is in the second state. The
flow rate of the refrigerant flowing in second indoor heat
exchanger 5B in the third full-cooling operation state be-
comes lower than the flow rate of the refrigerant flowing
in second indoor heatexchanger 5B in the firstfull-cooling
operation state shown in Fig. 8.

[0060] The first full-heating operation state shown in
Fig. 10 is realized when each of loads of first indoor heat
exchanger 5A and second indoor heat exchanger 5B is
comparatively high. In the first full-heating operation state
shown in Fig. 10, each of first three-way valve 8A and
third three-way valve 8B is in the first state, and each of
second three-way valve 9A and fourth three-way valve
9B is in the third state. In the first full-heating operation
state shown in Fig. 10, the refrigerant flows in the refrig-
erant circuit along arrows in Fig. 10.
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[0061] High-pressure gas-phase refrigerant dis-
charged from compressor 1 flows out to first connecting
pipe 10 through third check valve 6C. The high-pressure
gas-phase refrigerant having flowed through first con-
necting pipe 10 flows into gas-liquid separator 7 via flow
inlet 71. The high-pressure gas-phase refrigerant having
flowed out from first flow outlet 72 is branched in branch
unit 300, reaches each of second apertures P2 of first
three-way valve 8A and third three-way valve 8B that are
in the first state, flows through each of the first spaces,
and flows out from each of first apertures P1 to third con-
necting pipe 12A or fifth connecting pipe 12B. The gas-
phase refrigerant having flowed through third connecting
pipe 12A is condensed in first indoor heat exchanger 5A,
is then decompressed by first decompressing apparatus
4A, and flows out to fourth connecting pipe 13A as low-
pressure gas-liquid two-phase refrigerant. The gas-
phase refrigerant having flowed through fifth connecting
pipe 12B is condensed in second indoor heat exchanger
5B, is then decompressed by second decompressing ap-
paratus 4B, and flows out to sixth connecting pipe 13B
as low-pressure gas-liquid two-phase refrigerant. The
low-pressure gas-phase refrigerant having flowed
through fourth connecting pipe 13A or sixth connecting
pipe 13B reaches first apertures P1 of second three-way
valve 9A and fourth three-way valve 9B that are in the
third state, flows through each of the third spaces, and
then flows out from third apertures P3. The flows of the
gas-phaserefrigerant from third apertures P3 are merged
in branch unit 300 and the gas-phase refrigerant flows
out to second connecting pipe 11.

[0062] Thus, in the first full-heating operation state
shown in Fig. 10, the refrigerant discharged from com-
pressor 1 flows through one of firstindoor heat exchanger
5A and second indoor heat exchanger 5B, and is then
suctioned into compressor 1.

[0063] The second full-heating operation state shown
in Fig. 11 is realized, for example, when only the load of
first indoor heat exchanger 5A becomes lower than a
predetermined value. It should be noted that the load of
second indoor heat exchanger 5B in the second full-heat-
ing operation state shown in Fig. 11 may be decreased
to be lower than that in the first full-heating operation
state.

[0064] Inthe second full-heating operation state shown
in Fig. 11, each of second three-way valve 9A and fourth
three-way valve 9B is in the third state, third three-way
valve 8B is in the first state, and first three-way valve 8A
is in the second state. That is, the second full-heating
operation state shown in Fig. 11 is different from the first
full-heating operation state shown in Fig. 10 only in that
first three-way valve 8A is in the second state. In the
second full-heating operation state shown in Fig. 11, the
refrigerant flows in the refrigerant circuit along arrows in
Fig. 11.

[0065] High-pressure gas-phase refrigerant having
flowed out from first flow outlet 72 is branched in branch
unit 300, and part of the high-pressure gas-phase refrig-
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erantreaches second aperture P2 of first three-way valve
8A that is in the second state. The high-pressure gas-
phase refrigerant having flowed into second aperture P2
of first three-way valve 8A flows through the second
space and is accordingly further branched in valve cham-
ber 16. Part of the high-pressure gas-phase refrigerant
having flowed into second aperture P2 of first three-way
valve 8A flows out from third aperture P3. The gas-phase
refrigerant having flowed out from third aperture P3 of
first three-way valve 8A is merged with the low-pressure
gas-phase refrigerant having flowed out from each of
third apertures P3 of second three-way valve 9A and
fourth three-way valve 9B in branch unit 300, and flows
out to second connecting pipe 11. The remainder of the
high-pressure gas-phase refrigerant having flowed into
second aperture P2 flows out from first aperture P1 to
third connecting pipe 12A, and is condensed infirstindoor
heat exchanger 5A.

[0066] Inthe secondfull-heating operation state shown
in Fig. 11, an amount of refrigerant flowing through first
indoor heat exchanger 5A is controlled by first three-way
valve 8A. The amount of refrigerant flowing through first
indoor heat exchanger 5A becomes smaller as the ratio
of the aperture area of third aperture P3 to the aperture
area of first aperture P1 of first three-way valve 8A is
higher. The ratio is controlled as a rotation angle of valve
body 15 of first three-way valve 8A.

[0067] The switching between the first full-heating op-
eration state shown in Fig. 10 and the second full-heating
operation state shown in Fig. 11, and the control of the
rotation angle of valve body 15 of first three-way valve
8A in the second full-heating operation state shown in
Fig. 11 are performed to bring the condensation temper-
ature in first indoor heat exchanger 5A into a target con-
densation temperature, for example. When it is deter-
mined that the condensation temperature in first indoor
heatexchanger 5Ais higher than the target condensation
temperature, valve body 15 of first three-way valve 8A
rotates from the first position to the second position. The
condensation temperature is always or regularly meas-
ured by a temperature sensor (not shown) attached to
first indoor heat exchanger 5A, for example. The deter-
mination of the condensation temperature and the control
of the rotation angle of valve body 15 are always or reg-
ularly performed by control unit 310, for example. When
switching is made between the first full-heating operation
state and the second full-heating operation state, the driv-
ing frequency of compressor 1 is constant, for example.
[0068] Thus, in the second full-heating operation state
shown in Fig. 11, part of the refrigerant discharged from
compressor 1 is suctioned into compressor 1 without
flowing through one of firstindoor heat exchanger 5A and
second indoor heat exchanger 5B. Therefore, the flow
rate of the refrigerant flowing in firstindoor heat exchang-
er 5A in the second full-heating operation state shown in
Fig. 11 is lower than the flow rate of the refrigerant flowing
in first indoor heat exchanger 5A in the first full-heating
operation state shown in Fig. 10 without decreasing the
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driving frequency of compressor 1.

[0069] It should be noted that the switching between
the first full-heating operation state shown in Fig. 10 and
the second full-heating operation state shown in Fig. 11
and the control of the rotation angle of valve body 15 of
first three-way valve 8A in the second full-heating oper-
ation state shown in Fig. 11 may be performed when a
difference between the condensation temperature of first
indoor heat exchanger 5A and the target condensation
temperature falls out of a predetermined range.

[0070] The third full-heating operation state is realized,
for example, when only the load of second indoor heat
exchanger 5B becomes lower than a predetermined val-
ue. In the third full-heating operation state, each of sec-
ond three-way valve 9A and fourth three-way valve 9B
is in the third state, first three-way valve 8A is in the first
state, and third three-way valve 8B is in the second state.
The flow rate of the refrigerant flowing in second indoor
heatexchanger 5B in the third full-heating operation state
becomes lowerthan the flow rate of the refrigerant flowing
in second indoor heat exchanger 5B in the first full-heat-
ing operation state shown in Fig. 10.

[0071] Thus, in refrigeration cycle apparatus 1000,
when the load of one of first indoor heat exchanger 5A
and second indoor heat exchanger 5B is decreased in
the first full-cooling operation state, the second full-cool-
ing operation state or the third full-cooling operation state
is realized. Similarly, in refrigeration cycle apparatus
1000, when the load of one of first indoor heat exchanger
5A and second indoor heat exchanger 5B is decreased
in the first full-heating operation state, the second full-
heating operation state or the third full-heating operation
state is realized. As a result, in refrigeration cycle appa-
ratus 1000, the flow rate of the refrigerant flowing in the
indoor heat exchanger in which the load is decreased
can be decreased without decreasing the driving fre-
quency of compressor 1, thereby suppressing occur-
rence of chattering in first check valve 6A, second check
valve 6B, third check valve 6C, and fourth check valve
6D while preventing decreased comfortability in the
rooms in which the indoor units are arranged.

[0072] Itshould be noted that the switching among the
full-cooling operation state, the cooling-dominated oper-
ation state, the full-heating operation state, and the heat-
ing-dominated operation state can be realized also when
each of first three-way valve 8A, second three-way valve
9A, third three-way valve 8B, and fourth three-way valve
9B is replaced with two or more electromagnetic valves
(for example, eight electromagnetic valves). In this case,
the control unit needs to control movement of each of the
valve bodies of the eight electromagnetic valves for the
purpose of the switching. On the other hand, in refriger-
ation cycle apparatus 1000, the switching can be per-
formed by controlling, by control unit 310, only the move-
ment of each of the valve bodies of the four three-way
valves. Therefore, the number of ports of control unit 310
of refrigeration cycle apparatus 1000 is reduced as com-
pared with that in the refrigeration cycle apparatus in-
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cluding the plurality of electromagnetic valves instead of
the three-way valves.

[0073] In refrigeration cycle apparatus 1000, valve
body 15 may be arranged not to overlap with first aperture
P1 and third aperture P3 when viewed from the second
aperture P2 side. In the case where valve body 15 is
arranged not to overlap with first aperture P1 and third
aperture P3 when viewed from the second aperture P2
side in the second state as indicated by a dotted line in
Fig. 4, the flow rate of the refrigerant flowing through first
indoor heat exchanger 5A is further reduced as com-
pared with the case where valve body 15 is arranged to
overlap with part of third aperture P3 when viewed from
the second aperture P2 side in the second state as indi-
cated by a solid line in Fig. 4. From a different viewpoint,
it can be said thatin the former case, a difference between
the flow rate of the refrigerant flowing in first indoor heat
exchanger 5A and the flow rate of the refrigerant flowing
in second indoor heat exchanger 5B becomes larger than
thatin the latter case. Therefore, in the former case, even
when each of the loads of first indoor heat exchanger 5A
and second indoor heat exchanger 5B is comparatively
large, the flow rate of the refrigerant flowing through each
of firstindoor heat exchanger 5A and second indoor heat
exchanger 5B can be appropriately set in accordance
with the load.

[0074] Refrigeration cycle apparatus 1000 is switched
between a first cooling-dominated operation state shown
in Fig. 12 and a second cooling-dominated operation
state (not shown) in the cooling-dominated operation
state. Similarly, refrigeration cycle apparatus 1000 is
switched between a first heating-dominated operation
state shown in Fig. 13 and a second heating-dominated
operation state (not shown) in the heating-dominated op-
eration.

[0075] The first cooling-dominated operation state
shown in Fig. 12 is realized when the load of first indoor
heatexchanger 5A acting as an evaporator is higher than
the load of second indoor heat exchanger 5B acting as
a condenser. In the first cooling-dominated operation
state, each of first three-way valve 8A and fourth three-
way valve 9B is in the third state, third three-way valve
8B is in the first state, and second three-way valve 9A is
in the second state. The second cooling-dominated op-
eration state is realized when the load of second indoor
heatexchanger 5B acting as an evaporator is higher than
the load of first indoor heat exchanger 5A acting as a
condenser. In the second cooling-dominated operation
state, each of second three-way valve 9A and third three-
way valve 8B is in the third state, first three-way valve
8A is in the first state, and fourth three-way valve 9B is
in the second state.

[0076] The first heating-dominated operation state
shown in Fig. 13 is realized when the load of first indoor
heat exchanger 5A acting as a condenser is higher than
the load of second indoor heat exchanger 5B acting as
an evaporator. In the first heating-dominated operation
state, third three-way valve 8B is in the third state, first
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three-way valve 8A and fourth three-way valve 9B are in
the first state, and second three-way valve 9A is in the
second state. The second heating-dominated operation
state is realized when the load of second indoor heat
exchanger 5B acting as a condenser is higher than the
load of firstindoor heat exchanger 5A acting as an evap-
orator. In the second heating-dominated operation state,
first three-way valve 8A is in the third state, each of sec-
ond three-way valve 9A and third three-way valve 8B is
in the first state, and fourth three-way valve 9B is in the
second state.

<Modification>

[0077] Refrigerationcycle apparatus 1000 mayinclude
three or more indoor heat exchangers and three-way
valves twice as large as the number of the indoor heat
exchangers. For example, refrigeration cycle apparatus
1000 may further include: a third indoor heat exchanger
connected in parallel with first indoor heat exchanger 5A
and second indoor heat exchanger 5B; a fifth three-way
valve arranged downstream of the third indoor heat ex-
changer in the cooling operation state and arranged up-
stream of the third indoor heat exchanger in the heating
operation state; and a sixth three-way valve arranged
upstream of the third indoor heat exchanger in the cooling
operation state and arranged downstream of the third
indoor heatexchanger in the heating operation state. The
fifth three-way valve is connected in parallel with first
three-way valve 8A and third three-way valve 8B. The
sixth three-way valve is connected in parallel with second
three-way valve 9A and fourth three-way valve 9B.
[0078] AsshowninFigs. 14to 16, in each of first three-
way valve 8A, second three-way valve 9A, third three-
way valve 8B, and fourth three-way valve 9B, first aper-
ture P1 may be arranged beside third aperture P3 with
an interval being interposed therebetween in the X direc-
tion serving as the first direction. In this case, each of
valve bodies 15 of first three-way valve 8A, second three-
way valve 9A, third three-way valve 8B, and fourth three-
way valve 9B is provided to move back and forth along
the X direction. Third surface 18 of each valve body 15
is arranged beside recess 19 in the X direction. An inter-
val between first end portion 151 and third end portion
191 in the X direction is larger than an interval between
second end portion 152 and fourth end portion 192 in the
X direction.

[0079] Fourth surface 20 of valve body 15 is provided
to slide on second surface 14B of valve seat 14, for ex-
ample. Second aperture P2 is arranged to face first ap-
erture P1, for example. It should be noted that fourth sur-
face 20 of valve body 15 may be provided to face second
surface 14B of valve seat 14 with an interval being inter-
posed therebetween, for example. In this case, each of
valve seats 14 is provided with a holding portion for hold-
ing a state in which first surface 14A of valve seat 14 and
third surface 18 of valve body 15 are in contact with each
other.
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[0080] As shown in Figs. 14 to 16, each of first three-
way valve 8A, second three-way valve 9A, third three-
way valve 8B, and fourth three-way valve 9B described
above can also be in the three states, i.e., the first state,
the second state, and the third state as with each of first
three-way valve 8A, second three-way valve 9A, third
three-way valve 8B, and fourth three-way valve 9B shown
in Figs. 2 to 7. Therefore, refrigeration cycle apparatus
1000 including first three-way valve 8A, second three-
way valve 9A, third three-way valve 8B, and fourth three-
way valve 9B shown in Figs. 14 to 16 can also exhibit
the same effect as that of refrigeration cycle apparatus
1000 including first three-way valve 8A, second three-
way valve 9A, third three-way valve 8B, and fourth three-
way valve 9B shown in Figs. 2 to 7.

[0081] Refrigeration cycle apparatus 1000 may further
include an apparatus configured to prevent liquid from
returning to compressor 1. Examples of such an appa-
ratus include an accumulator or a heat exchanger con-
figured to exchange heat between the refrigerant dis-
charged from compressor 1 and the refrigerant suctioned
into compressor 1.

[0082] Although the embodiments of the present dis-
closure have been described as above, the above-de-
scribed embodiments can be modified in various man-
ners.

[0083] Further, the scope of the present disclosure is
not limited to the above-described embodiments. The
scope of the present disclosure is defined by the terms
ofthe claims, and is intended to include any modifications
within the scope and meaning equivalent to the terms of
the claims.

REFERENCE SIGNS LIST

[0084] 1: compressor; 2: four-way valve; 3: outdoor
heat exchanger; 4A: first decompressing apparatus; 4B:
second decompressing apparatus; 5A: first indoor heat
exchanger; 5B: second indoor heat exchanger; 6A: first
check valve; 6B: second check valve; 6C: third check
valve; 6D: fourth check valve; 7: gas-liquid separator; 8A:
first three-way valve; 8B: third three-way valve; 9A: sec-
ond three-way valve; 9B: fourth three-way valve; 10: first
connecting pipe; 11: second connecting pipe; 12A: third
connecting pipe; 12B: fifth connecting pipe; 13A: fourth
connecting pipe; 13B: sixth connecting pipe; 14: valve
seat; 14A: first surface; 14B: second surface; 15: valve
body; 16: valve chamber; 17: gear; 18: third surface; 19:
recess; 20: fourth surface; 71: flow inlet; 72: first flow
outlet; 73: second flow outlet; 100: outdoor unit; 151: first
end portion; 152: second end portion; 191: third end por-
tion; 192: fourth end portion; 200A: firstindoor unit; 200B:
second indoor unit; 300: branch unit; 310: control unit;
1000: refrigeration cycle apparatus; L1: first imaginary
line; L2: second imaginary line; P1: first aperture; P2:
second aperture; P3: third aperture; S1: first space; S3:
second space; S3: third space.
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Claims

1. A refrigeration cycle apparatus comprising a refrig-
erant circuitin which refrigerant circulates, the refrig-
erant circuit comprising a compressor, a flow path
switching portion, an outdoor heat exchanger, a de-
compressing apparatus, a firstindoor heat exchang-
er, a first connecting pipe through which the refrig-
erant flows into the first indoor heat exchanger, and
a second connecting pipe through which the refrig-
erant flows from the first indoor heat exchanger,

the flow path switching portion being configured
to switch between a cooling operation state in
which the outdoor heat exchanger acts as a con-
denser and a heating operation state in which
the outdoor heat exchanger acts as an evapo-
rator,

the refrigerant circuit further comprising:

a first three-way valve arranged down-
stream of the first indoor heat exchanger in
the cooling operation state and arranged
upstream of the first indoor heat exchanger
in the heating operation state; and

a second three-way valve arranged up-
stream of the first indoor heat exchanger in
the cooling operation state and arranged
downstream of the first indoor heat ex-
changer in the heating operation state,

each of the first three-way valve and the second
three-way valve comprising:

a valve seat having a valve chamber and
provided with a first aperture, a second ap-
erture and athird aperture, the firstaperture,
the second aperture, and the third aperture
being connected to the valve chamber; and
a valve body configured to move among a
first position, a second position, and a third
position in the valve chamber,

the first aperture of each of the first three-way
valve and the second three-way valve being
connected to one end or the other end of the
firstindoor heat exchanger in the refrigerant cir-
cuit,

the second aperture of each of the first three-
way valve and the second three-way valve being
connected to the first connecting pipe,

the third aperture of each of the first three-way
valve and the second three-way valve being
connected to the second connecting pipe,
each of the first three-way valve and the second
three-way valve being configured to be switched
independently to one of a first state in which the
valve body is located at the first position, a sec-
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ond state in which the valve body is located at
the second position, and a third state in which
the valve body is located at the third position,

in the first state, a first space being arranged in

second space to be continuous to a whole of each
of the first aperture and the third aperture.

The refrigeration cycle apparatus according to any

the valve chamber, 5 one of claims 1 to 4, wherein
the first space communicating with the first ap-
erture and the second aperture and being sep- the refrigerant circuit further comprises:
arated from the third aperture,
in the second state, a second space being ar- a second indoor heat exchanger connected
ranged in the valve chamber, 10 to the first connecting pipe and the second
the second space communicating with the first connecting pipe in parallel with the first in-
aperture, the second aperture, and the third ap- door heat exchanger;
erture, a third three-way valve arranged down-
in the third state, a third space being arranged stream of the first indoor heat exchanger in
in the valve chamber, 15 the cooling operation state and arranged
the third space communicating with the first ap- upstream of the second indoor heat ex-
erture and the third aperture and being separat- changer in the heating operation state; and
ed from the second aperture. afourththree-way valve arranged upstream
ofthe firstindoor heat exchangerin the cool-
2. Therefrigeration cycle apparatus according to claim 20 ing operation state and arranged down-
1, wherein stream of the second indoor heat exchanger
in the heating operation state,
the valve seat has a first surface facing the valve
chamber and provided with the first aperture and the third three-way valve and the fourth three-
the third aperture, and a second surface provid- 25 way valve have the same configurations as con-
ed with the second aperture, figurations of the first three-way valve and the
the first aperture is arranged beside the third ap- second three-way valve, each of the third three-
erture with an interval being interposed between way valve and the fourth three-way valve being
the first aperture and the third aperture in a first configured to be switched independently to one
direction. 30 of the first state, the second state, and the third
the valve body has a third surface slidable on state,
the first surface, and is provided with a recess in the cooling operation state in which load of
arranged beside the third surface in the first di- thefirstindoor heatexchangerislower thanload
rection and recessed with respect to the third of the second indoor heat exchanger, each of
surface, 35 the first three-way valve and the third three-way
in the first state, when viewed from the second valve is in the third state, the second three-way
aperture side, the third surface is arranged to valve is in the second state, and the fourth three-
overlap with the third aperture and the recess is way valve is in the first state, and
arranged not to overlap with the first aperture in the heating operation state in which the load
and the third aperture, and 40 of the first indoor heat exchanger is lower than
in the third state, the recess is arranged to over- the load of the second indoor heat exchanger,
lap with the first aperture and the third aperture each of the second three-way valve and the
and the third space is formed in the recess. fourth three-way valve is in the third state, the
first three-way valve is in the second state, and
3. Therefrigeration cycle apparatus according to claim 45 the third three-way valve is in the first state.
2, wherein
The refrigeration cycle apparatus according to any
the second surface faces the first surface with one of claims 1 to 5, wherein when switching is made
the valve body being interposed between the between the first state and the second state, a driving
second surface and the first surface, 50 frequency of the compressor is constant.
the valve body is provided to rotate about a ro-
tation axis extending along a second direction, The refrigeration cycle apparatus according to any
and one of claims 1 to 6, wherein
the first direction is a peripheral direction with the refrigerant circuit further comprises:
respect to the rotation axis. 55
a first check valve arranged in a refrigerant flow
4. Therefrigeration cycle apparatus according to claim path between the outdoor heat exchanger and
3, wherein the valve body is provided to allow the the first connecting pipe, the first check valve

12
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being configured to permit only flow of the re-
frigerant from the outdoor heat exchanger to the
first connecting pipe;

a second check valve arranged in a refrigerant
flow path between the outdoor heat exchanger
and the second connecting pipe, the second
check valve being configured to permit only flow
of the refrigerant from the second connecting
pipe to the outdoor heat exchanger;

a third check valve arranged in a refrigerant flow
path between the flow path switching portion and
the first connecting pipe, the third check valve
being configured to permit only flow of the re-
frigerant from the flow path switching portion to
the first connecting pipe; and

a fourth check valve arranged in a refrigerant
flow path between the flow path switching por-
tion and the second connecting pipe, the fourth
check valve being configured to permit only flow
of the refrigerant from the second connecting
pipe to the flow path switching portion.

8. The refrigeration cycle apparatus according to any
one of claims 1 to 7, wherein

the refrigerant circuit further comprises a gas-
liquid separator, and

the gas-liquid separator has an flow inlet con-
nected to the first connecting pipe, a first flow
outlet which is connected to the second aperture
of the first three-way valve and via which gas-
phase refrigerant flows out, and a second flow
outlet which is connected to the second aperture
of the second three-way valve and via which lig-
uid-phase refrigerant flows out.

9. The refrigeration cycle apparatus according to any
one of claims 1 to 8, wherein the first connecting pipe
and the second connecting pipe are arranged be-
tween an outdoor unit and a branch unit, the outdoor
unit being configured to accommodate the compres-
sor, the flow path switching portion, and the outdoor
heat exchanger, the branch unit being configured to
accommodate the first three-way valve and the sec-
ond three-way valve.
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