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(54) REFRIGERATION CYCLE APPARATUR AND INDOOR UNIT

(57) A refrigeration cycle apparatus includes an in-
door unit provided with a first air inlet communicating with
an inside of a room and a second air inlet communicating
with outside of the room; a first heat exchange unit locat-
ed in a first air flow passage connecting the first air inlet
and an air outlet; a second heat exchange unit located
in a second air flow passage connecting the second air
inlet and the air outlet, the second heat exchange unit
being connected to the first heat exchange unit such that
the second heat exchange unit is positioned downstream
of the first heat exchange unit when the refrigeration cycle
apparatus performs heating operation; a first damper ca-
pable of adjusting an amount of air entering from the first
air flow passage to the second air flow passage; and a
second damper provided at the second air inlet and ca-
pable of adjusting an amount of air to be sucked from the
second air inlet.
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Description

Technical Field

[0001] The present disclosure relates to a refrigeration
cycle apparatus and an indoor unit.

Background Art

[0002] Some refrigeration cycle apparatus cools or
heats air by exchanging heat between the room air and
refrigerant flowing in a heat exchanger. In recent years,
there is a refrigeration cycle apparatus with a technique
to draw outside air into an indoor unit and perform cooling
and heating while providing ventilation. (See, for exam-
ple, Patent Literature 1)

Citation List

Patent Literature

[0003] Patent Literature 1: Japanese Unexamined Pat-
ent Application Publication No. H 11 -257793

Summary of Invention

Technical Problem

[0004] However, in the refrigeration cycle apparatus
disclosed in Patent Literature 1, the indoor unit is provid-
ed with a heat exchanger dedicated to ventilation. This
limits the size of a heat exchanger that can be used to
perform cooling and heating without providing ventilation,
and thus may decrease efficiency of the refrigeration cy-
cle apparatus.
[0005] The present disclosure has been made to solve
the problem described above. It is an object of the present
disclosure to provide a refrigeration cycle apparatus that
performs cooling and heating, in which it is possible to
set whether to provide ventilation and it is also possible
to prevent a decrease in efficiency when the refrigeration
cycle apparatus does not provide ventilation.

Solution to Problem

[0006] A refrigeration cycle apparatus according to an
embodiment of the present disclosure includes an indoor
unit provided with a first air inlet communicating with an
inside of a room and a second air inlet communicating
with outside of the room; a first heat exchange unit locat-
ed in a first air flow passage connecting the first air inlet
and an air outlet; a second heat exchange unit located
in a second air flow passage connecting the second air
inlet and the air outlet, the second heat exchange unit
being connected to the first heat exchange unit such that
the second heat exchange unit is positioned downstream
of the first heat exchange unit when the refrigeration cycle
apparatus performs heating operation; a first damper ca-

pable of adjusting an amount of air entering from the first
air flow passage to the second air flow passage; and a
second damper provided at the second air inlet and ca-
pable of adjusting an amount of air to be sucked from the
second air inlet.

Advantageous Effects of Invention

[0007] In the refrigeration cycle apparatus according
to an embodiment of the present disclosure, it is possible
to set whether to provide ventilation. Even when not pro-
viding ventilation, the refrigeration cycle apparatus can
still exhibit equal performance compared to an indoor
heat exchanger installed in some refrigeration cycle ap-
paratus. This can prevent the refrigeration cycle appara-
tus from decreasing its efficiency regardless of the usage
conditions.

Brief Description of Drawings

[0008]

[Fig. 1] Fig. 1 illustrates the configuration of a refrig-
eration cycle apparatus in Embodiment 1.
[Figs. 2] Figs. 2 illustrate operation of an indoor unit
in Embodiment 1.
[Fig. 3] Fig. 3 illustrates the state in an indoor heat
exchanger during heating operation in Embodiment
1.
[Fig. 4] Fig. 4 illustrates another configuration of the
indoor unit in Embodiment 1.
[Figs. 5] Figs. 5 illustrate the structure and operation
of, and a flow of air in, an indoor unit in Working
Example 1.
[Figs. 6] Figs. 6 illustrate the structure and operation
of, and a flow of air in, an indoor unit in Working
Example 2.
[Figs. 7] Figs. 7 illustrate the structure and operation
of, and a flow of air in, an indoor unit in Working
Example 3.
[Figs. 8] Figs. 8 illustrate an operating means of a
second damper in Working Example 3.
[Figs. 9] Figs. 9 illustrate a modification of the indoor
unit in Working Example 1.
[Figs. 10] Figs. 10 illustrate a modification of the in-
door unit in Working Example 2.

Description of Embodiments

[0009] Embodiments of the present disclosure will be
described below with reference to the accompanying
drawings. In the drawings, the same or equivalent parts
will be denoted by the same reference signs, and redun-
dant descriptions of the same or equivalent parts will be
appropriately simplified or omitted. Note that the embod-
iments described below are not intended to limit the
scope of the present disclosure.
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Embodiment 1

[0010] Fig. 1 illustrates the configuration of a refriger-
ation cycle apparatus 100 in the present embodiment.
The refrigeration cycle apparatus 100 includes a com-
pressor 1, a four-way valve 2, an indoor unit 3, an ex-
pansion valve 9, and an outdoor heat exchanger 10. Fur-
ther in Fig. 1, the indoor unit 3 has a first indoor heat
exchange unit 4, a second indoor heat exchange unit 5,
and a first indoor fan 6 accommodated in the indoor unit
3. Note that the outdoor heat exchanger 10 is accommo-
dated in an outdoor unit (not illustrated) and an outdoor
fan is also accommodated in the outdoor unit.
[0011] Furthermore, the refrigeration cycle apparatus
100 includes a controller 50. The controller 50 issues a
command to the compressor 1, the four-way valve 2, the
first air-sending means 6, the expansion valve 9, a first
damper 11, and a second damper 12, which will be de-
scribed later, and the outdoor fan (not illustrated), to con-
trol operation of the respective components.
[0012] The compressor 1, the four-way valve 2, the
first indoor heat exchange unit 4, the second indoor heat
exchange unit 5, the expansion valve 9, and the outdoor
heat exchanger 10 are connected by pipes, forming a
refrigerant circuit. In the refrigerant circuit, refrigerant
such as R32 (difluoromethane) circulates. Note that the
type of refrigerant to be filled in the refrigeration cycle
apparatus 100 is not particularly limited.
[0013] In Fig. 1, in cooling operation, refrigerant flows
in the direction shown by the dotted arrows. That is, re-
frigerant discharged from the compressor 1 condenses
in the outdoor heat exchanger 10, is reduced in pressure
by the expansion valve 9, and evaporates in the second
indoor heat exchange unit 5 and the first indoor heat ex-
change unit 4. The refrigerant having evaporated flows
back to the compressor 1.
[0014] In contrast, in heating operation, refrigerant
flows in the direction shown by the solid arrows. That is,
refrigerant discharged from the compressor 1 condenses
in the first indoor heat exchange unit 4 and the second
indoor heat exchange unit 5, is reduced in pressure by
the expansion valve 9, and evaporates in the outdoor
heat exchanger 10. The refrigerant having evaporated
flows back to the compressor 1. Switching between the
cooling operation and the heating operation is performed
by the four-way valve 2 changing the connection in the
refrigerant circuit.
[0015] The compressor 1 is, for example, a rotary com-
pressor. The capacity, rated frequency, and other spec-
ifications of the compressor 1 are determined by the type
of refrigerant to be filled in the refrigerant circuit, the ca-
pacity of the refrigeration cycle apparatus 100, and other
factors. Note that the compressor 1 may be a piston com-
pressor or a scroll compressor. The compressor 1 may
be operated with a rated frequency by the controller 50
or with a variable frequency controlled by an inverter in-
stalled in the controller 50.
[0016] The four-way valve 2 is configured to switch flow

passages, and switches between flow passages depend-
ing on whether the refrigeration cycle apparatus 100 per-
forms cooling operation or heating operation. When the
refrigeration cycle apparatus 100 performs cooling oper-
ation, the four-way valve 2 connects a discharge port of
the compressor 1 and the outdoor heat exchanger 10,
and also connects the first indoor heat exchange unit 4
and a suction port of the compressor 1. In contrast, when
the refrigeration cycle apparatus 100 performs heating
operation, the four-way valve 2 connects the discharge
port of the compressor 1 and the first indoor heat ex-
change unit 4, and also connects the outdoor heat ex-
changer 10 and the suction port of the compressor 1.
The connections in the four-way valve 2 are changed by
the controller 50.
[0017] The indoor unit 3 accommodates the first indoor
heat exchange unit 4, the second indoor heat exchange
unit 5, and the first indoor fan 6 in the indoor unit 3. Note
that the first indoor heat exchange unit 4 and the second
indoor heat exchange unit 5 may be identical indoor heat
exchangers to each other, or may be different indoor heat
exchangers. There is a structural relationship between
the first indoor heat exchange unit 4 and the second in-
door heat exchange unit 5, including two points as fol-
lows. The first point is that the first indoor heat exchange
unit 4 is positioned upstream of the second indoor heat
exchange unit 5 in a flow of refrigerant when the refrig-
eration cycle apparatus 100 performs heating operation,
while the second indoor heat exchange unit 5 is posi-
tioned downstream of the first indoor heat exchange unit
4 during the heating operation. The second point is that,
as will be described later, while room air always flows
through the first indoor heat exchange unit 4, outside air
or room air flows through the second indoor heat ex-
change unit 5.
[0018] The first indoor heat exchange unit 4 and the
second indoor heat exchange unit 5 are each, for exam-
ple, a fin-and-tube heat exchanger made up of cooper
tubes and aluminum fins fixedly attached to the copper
tubes. Refrigerant flows through the inside of the copper
tubes, and heat of the refrigerant is thus transmitted to
the fins. This allows the refrigerant and air flowing be-
tween the fins to exchange heat with each other. Note
that, in general, in a fin-and-tube heat exchanger, refrig-
erant flows through the inside of multiple branches of
copper tubes (hereinafter, "paths"). The number of
branches of copper tubes (hereinafter, "the number of
paths") may be equal or different between the first indoor
heat exchange unit 4 and the second indoor heat ex-
change unit 5. The density and shape of the fins may
also be the same or different between the first indoor
heat exchange unit 4 and the second indoor heat ex-
change unit 5. Note that, when the volume of the first
heat exchange unit 4 and the volume of the second heat
exchange unit 5 are considered, the first heat exchange
unit 4 is larger in volume than the second heat exchange
unit 5. As will be described later, when the refrigeration
cycle apparatus 100 performs heating operation, a rela-
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tively large amount of refrigerant in a gas state and in a
two-phase gas-liquid state flows through a first indoor
heat exchange unit 4a, while a relatively large amount of
refrigerant in a liquid state flows through a second indoor
heat exchange unit 4b. In general, refrigerant in a gas
state and in a two-phase gas-liquid state fills a larger
proportion of the volume of a refrigeration cycle heat ex-
changer in comparison to refrigerant in a liquid state. Ac-
cordingly, the first heat exchange unit 4 needs to have a
volume larger than a volume of the second heat ex-
change unit 5.
[0019] The first indoor heat exchange unit 4 and the
second indoor heat exchange unit 5 are connected by
copper tubes. Note that the first indoor heat exchange
unit 4 and the second indoor heat exchange unit 5 may
be connected in any manner. For example, provided that
the first indoor heat exchange unit 4 and the second in-
door heat exchange unit 5 have equal number of paths,
their respective paths may be connected to each other.
For another example, in a case where the first indoor
heat exchange unit 4 has a larger number of paths than
the number of paths of the second indoor heat exchange
unit 5, some of the paths of the first indoor heat exchange
unit 4 may be merged into one that is merged with a path
of the second indoor heat exchange unit 5.
[0020] The first indoor fan 6 is, for example, a cross
flow fan provided inside the indoor unit 3. The first indoor
fan 6 generates airflow to help blow out the air with its
temperature adjusted by the first indoor heat exchange
unit 4 and the second indoor heat exchange unit 5 from
the indoor unit 3. The first indoor fan 6 is controlled by
the controller 50. Note that the first indoor fan 6 is not
limited to the cross flow fan, and any means such as a
propeller fan and a sirocco fan may be used as the first
indoor fan 6.
[0021] A first air inlet 13 through which room air is
sucked, a second air inlet 14 through which outside air
is sucked, and an air outlet 15 through which air with its
temperature adjusted is blown out are formed in the in-
door unit 3. For example, outside air is sucked from an
air passage hole provided at a wall of a room or from a
duct connecting to the outside of the room through the
second air inlet 14.
[0022] Room air sucked through the first air inlet 13
into the indoor unit 3 passes through the first indoor heat
exchange unit 4 and is blown out from the air outlet 15.
In contrast, outside air sucked through the second air
inlet 14 into the indoor unit 3 passes through the second
indoor heat exchange unit 5 and is blown out from the
air outlet 15. The room air described above flows through
an air flow passage, that is, a path connecting the first
air inlet 13 and the air outlet 15. This path is defined as
a first air flow passage 7. Similarly, the outside air flows
through an air flow passage, that is, a path connecting
the second air inlet 14 and the air outlet 15. This path is
defined as a second air flow passage 8.
[0023] Figs. 2(a) to 2(d) illustrate the states of the first
damper 11 and the second damper 12, and flows of air

through the first air flow passage 7 and the second air
flow passage 8. The first damper 11 is installed in the
first air flow passage 7 at a position at which the first
damper 11 is capable of adjusting the amount of room
air that branches off from the first air flow passage 7 and
flows through the second air flow passage 8. In contrast,
the second damper 12 is installed in the vicinity of the
second air inlet 14 or another position at which the second
damper 12 is capable of adjusting the amount of outside
air to be sucked through the air inlet 14.
[0024] An example of the installation position of the
first damper 11 is described below in more detail. As il-
lustrated in Figs. 2(a) and 2(b), a partition wall 18 may
be provided inside the indoor unit 3 to separate the first
air flow passage 7 from the second air flow passage 8.
In this case, there is a hole on a portion of the partition
wall 18 to allow the first air flow passage 7 and the second
air flow passage 8 to communicate with each other. The
first damper 11 is installed at a position at which the first
damper 11 is capable of opening and closing the hole.
The first damper 11 is installed in this manner, and the
first damper 11 thus can prevent the room air flowing
through the first air flow passage 7 from flowing to the
second heat exchange unit 5, or can adjust the room air
described above such that it flows to the second heat
exchange unit 5.
[0025] Note that the example has been described
above in which the partition wall 18 is provided in the
indoor unit 3, however, the partition wall 18 may not be
necessarily provided as long as a flow of room air can
be adjusted by only the first damper 11 without the par-
tition wall 18. The partition wall 18 is provided for the
purpose of preventing room air from entering the second
heat exchange unit 5 when the first damper 11 is in a
closed state. Therefore, the structure of the partition wall
18 is not limited to the example as described above in
which the partition wall 18 separates the first air flow pas-
sage 7 from the second air flow passage 8 and has a
hole on a portion of the partition wall 18 to allow both the
air flow passages to communicate with each other.
[0026] A flow of air in the indoor unit 3 is described
below in more detail. In Fig. 2(a), the first damper 11 is
in a closed state, while the second damper 12 is in an
open state. In this case, room air sucked through the first
air inlet 13 enters the first indoor heat exchange unit 4
from the first air flow passage 7. Outside air sucked
through the second air inlet 14 enters the second indoor
heat exchange unit 5 from the second air flow passage 8.
[0027] In contrast, in Fig. 2(b), the first damper 11 is in
an open state, while the second damper 12 is in a closed
state. In this case, room air sucked through the first air
inlet 13 flows to the first air flow passage 7. Further, since
the first damper 11 is in an open state, a portion of the
sucked room air branches off from the first air flow pas-
sage 7 and then also flows to the second air flow passage
8. In this case, the room air enters both the first indoor
heat exchange unit 4 and the second indoor heat ex-
change unit 5.
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[0028] In contrast, in Fig. 2(c), the first damper 11 is in
a closed state, while the second damper 12 is in a half-
open state. In this case, room air sucked through the first
air inlet 13 flows to the first air flow passage 7. Outside
air sucked through the second air inlet 14 flows to the
second air flow passage 8. Note that the second damper
12 is in a half-open sate, and accordingly has a smaller
open area of the second air inlet 14 compared to an open
area in a case of Fig. 2(a). For this reason, the amount
of outside air to be sucked through the second air inlet
14 is reduced compared to the amount of outside air in
a case of Fig. 2(a).
[0029] In contrast, in Fig. 2(d), the first damper 11 and
the second damper 12 are each in a half-open state. In
this case, room air sucked through the first air inlet 13
passes through the first air flow passage 7. Note that,
since the first damper 11 is in a half-open state, a portion
of the sucked room air flows to the second air flow pas-
sage 8. Outside air sucked through the second air inlet
14, and the portion of the sucked room air flows to the
second air flow passage 8.
[0030] The expansion valve 9 is, for example, a sole-
noid valve with its opening degree controllable. The ex-
pansion valve 9 reduces the high pressure of refrigerant
having entered the expansion valve 9 to a low pressure.
The opening degree of the solenoid valve is controlled
by the controller 50.
[0031] The outdoor heat exchanger 10 is, for example,
a fin-and-tube heat exchanger. While Fig. 1 illustrates
the example in which there is a single outdoor heat ex-
changer 10, the number of paths may be variable or the
density and shape of the fins may be variable, for exam-
ple, in any location throughout the outdoor heat exchang-
er 10.
[0032] The controller 50 is made up of, for example, a
central processing unit (CPU), a storage medium having
control programs stored in the storage medium, such as
a read only memory (ROM), a working memory such as
a random access memory (RAM), and a communication
circuit. The controller 50 issues a command to the com-
pressor 1, the four-way valve 2, the first air-sending
means 6, the expansion valve 9, the first damper 11, the
second damper 12, and the outdoor fan in accordance
with operational programs stored in advance or signals
input by a user of a refrigeration cycle apparatus, and
thus controls operation of the respective components.
[0033] Subsequently, operation and effects of the re-
frigeration cycle apparatus 100 in the present embodi-
ment are described. First, heating operation is described,
during which the refrigeration cycle apparatus 100 of the
present disclosure produces significant effects.
[0034] In the descriptions below, the first damper 11
and the second damper 12 operate automatically by de-
tecting the conditions in a room through a sensor and
other devices. In this case, the first damper 11 and the
second damper 12 are brought into any of the states in
Figs. 2(a) to 2(d) depending on the outside air tempera-
ture and the room air temperature, as well as on contam-

ination status of the room air.
[0035] Note that the configuration of the refrigeration
cycle apparatus 100 in the present disclosure is not lim-
ited to this, and the first damper 11 and the second damp-
er 12 may operate in accordance with a signal input
through a remote control or other means by a user of the
refrigeration cycle apparatus 100, or may be operated
manually by the user.
[0036] First, circumstances are considered where the
outside air temperature is lower than the room air tem-
perature and the room air is contaminated. In this case,
as illustrated in Fig. 2(a), the first damper 11 is in a closed
state, while the second damper 12 is in an open state.
In this case, the room air flows through the first air flow
passage 7 and the first indoor heat exchange unit 4, while
the outside air flows through the second air flow passage
8 and the second indoor heat exchange unit 5.
[0037] In this case, since the outside air is supplied
into the room, the level of air contamination in the room
is reduced. Note that the contaminated air in the room is
discharged to the outside from a window or an air vent
provided in the room, or from a crack.
[0038] At this time, higher-temperature room air flows
through the first indoor heat exchange unit 4, while lower-
temperature outside air flows through the second indoor
heat exchange unit 5. Fig. 3 illustrates the state in the
first indoor heat exchange unit 4 and the second indoor
heat exchange unit 5. Note that, in a case of Fig. 3, the
state in the first indoor heat exchange unit 4 and the sec-
ond indoor heat exchange unit 5 in Fig. 2(a) is illustrated
by the solid line. In Fig. 3, high-temperature and high-
pressure gas refrigerant compressed in the compressor
1 enters the first indoor heat exchange unit 4. The high-
temperature and high-pressure gas refrigerant exchang-
es heat with room air and thus becomes two-phase gas-
liquid refrigerant. The two-phase gas-liquid refrigerant
further exchanges heat with the room air and thus be-
comes liquid refrigerant.
[0039] The refrigerant having become liquid refrigerant
enters the second indoor heat exchange unit 5. Since
the outside air temperature is lower than the room air
temperature, the difference in temperature between the
refrigerant and the outside air increases at the second
indoor heat exchange unit 5, and accordingly the amount
of heat exchange increases. The refrigerant having be-
come subcooled liquid through the heat exchange flows
out from the second indoor heat exchange unit 5.
[0040] Descriptions are made on differences in the
state between the first indoor heat exchange unit 4 and
the second indoor heat exchange unit 5 in the present
disclosure and an existing indoor heat exchanger of
some refrigeration cycle apparatus in which outside air
is not drawn into an indoor unit. Fig. 3 shows the state in
the existing indoor heat exchanger by the dotted line. In
the existing heat exchanger, heat is exchanged between
refrigerant and high-temperature room air even in the
region where the refrigerant has become liquid. That is,
there is a relatively small difference in temperature be-
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tween the air and the refrigerant, and accordingly the
amount of heat exchange decreases.
[0041] In this case, to ensure a sufficient amount of
heat exchange in the liquid region, the subcooled liquid
region in the heat exchanger is enlarged, while the two-
phase gas-liquid region in the heat exchanger is reduced.
In general, the heat transfer rate in tubes of a heat ex-
changer is higher in the two-phase gas-liquid region than
in the subcooled liquid region. For this reason, in the ex-
isting heat exchanger whose subcooled liquid region is
relatively large, the efficiency of this existing heat ex-
changer decreases and its internal pressure increases.
[0042] In contrast, the first indoor heat exchange unit
4 and the second indoor heat exchange unit 5 of the
present disclosure illustrated by the solid line can still
ensure a sufficient amount of heat exchange even in the
subcooled liquid region since the second indoor heat ex-
change unit 5 has a relatively large difference in temper-
ature between refrigerant and outside air. Consequently,
the two-phase gas-liquid region in the heat exchanger is
larger compared to the existing heat exchanger, and thus
the efficiency of the heat exchanger improves. Accord-
ingly, the pressure in the heat exchanger decreases com-
pared to the pressure in a case of the existing heat ex-
changer. As the pressure in the heat exchanger decreas-
es, the ratio between high-pressure and low-pressure in
a refrigeration cycle formed in the refrigeration cycle ap-
paratus 100, that is, the compression ratio in the com-
pressor 1 decreases, which improves efficiency of the
compressor 1, and leads to energy saving. Further, as
the subcooled liquid region is reduced, the amount of
refrigerant to be filled in the refrigeration cycle apparatus
100 decreases in its entirety.
[0043] In addition, in the second indoor heat exchange
unit 5 where there is a relatively large difference in tem-
perature between refrigerant and outside air, the amount
of heat exchange between the refrigerant and the outside
air increases, and the temperature of outside air entering
the indoor unit thus can be quickly increased. With this
configuration, although ventilation is provided by allowing
the outside air to enter the room, problems such as a
reduction in the heating capacity and a decrease in blow-
ing temperature are less likely to occur.
[0044] Next, circumstances are considered where
room air is not contaminated. In this case, as illustrated
in Fig. 2(b), the second damper 12 is in a closed state,
while the first damper 11 is in an open state. In this case,
the room air flows to the first indoor heat exchange unit
4 and the second indoor heat exchange unit 5. At this
time, the states in the first indoor heat exchange unit 4
and the second indoor heat exchange unit 5 are the same
as the states in a case of the existing heat exchanger in
which outside air is not drawn into the indoor unit, and
therefore descriptions of the states in the first indoor heat
exchange unit 4 and the second indoor heat exchange
unit 5 are omitted.
[0045] Subsequently, a case is described where room
air is contaminated at a relatively low level. In this case,

as illustrated in Fig. 2(c), the second damper 12 is in a
half-open state, while the first damper 11 is in a closed
state. In this case, the amount of outside air that flows
through the second air flow passage 8 and the second
indoor heat exchange unit 5 is smaller compared to the
amount of the outside air when the second damper 12 is
in an open state illustrated in Fig. 2(a). The reason for
this is that the second damper 12 is in a half-open state,
which results in an air flow resistance.
[0046] In the state illustrated in Fig. 2(c), ventilation is
provided in the room more slowly compared to the case
illustrated in Fig. 2(a). Also in this case, the difference in
temperature between refrigerant and outside air increas-
es at the second indoor heat exchange unit 5, and the
efficiency of the heat exchanger thus improves in its en-
tirety as illustrated in Fig. 3. In addition, since the amount
of outside air decreases, problems such as a reduction
in heating capacity and a decrease in blowing tempera-
ture are even less likely to occur.
[0047] Furthermore, when the outside air temperature
is higher than the room air temperature, the first damper
11 may be brought into a half-open state as illustrated in
Fig. 2(d). In this case, room air sucked through the first
air inlet 13 partially enters the second air flow passage
8. In the second air flow passage 8, the room air described
above and outside air sucked through the second air inlet
14 are mixed together. At this time, since the room air
temperature is lower than the outside air temperature,
the mixed air has a temperature lower than the outside
air temperature. The mixed air described above enters
the second indoor heat exchange unit 5.
[0048] In a case where the outside air temperature is
relatively high, when the outside air is allowed to enter
the second indoor heat exchange unit 5, the difference
in temperature between the outside air and refrigerant
decreases, and accordingly the amount of heat exchange
decreases. However, the room air and the outside air are
mixed together as illustrated in Fig. 2(d), and the mixed
air with its temperature decreased is thus allowed to enter
the second indoor heat exchange unit 5. With this con-
figuration, the refrigeration cycle apparatus 100 can pro-
vide ventilation, while preventing a decrease in the
amount of heat exchange.
[0049] The operation of the refrigeration cycle appara-
tus 100 has been described above. However, the exam-
ples illustrated in Figs. 2(a) to 2(d) are not intended to
limit the operation of the refrigeration cycle apparatus
100. The refrigeration cycle apparatus 100 can also op-
erate differently from the operation illustrated in Figs. 2(a)
to 2(d). For example, both the first damper 11 and the
second damper 12 may be each brought into an open
state. In this case, even when the outside air temperature
is relatively high, it is still possible, in addition to increas-
ing the amount of ventilation, to slow the decrease in the
amount of heat exchange in the second indoor heat ex-
change unit 5.
[0050] In Figs. 2(a) to 2(d), each of the first damper 11
and the second damper 12 is in any of an open state, a
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closed state, or a half-open state. However, it is still pos-
sible for each of the first damper 11 and the second damp-
er 12 to be in an intermediate state between the open
state and the half-open state or in an intermediate state
between the closed state and the half-open state. The
opening degree of each of the first damper 11 and the
second damper 12 can be set minutely in the manner as
described above, and the refrigeration cycle apparatus
100 thus can adjust the amount of ventilation in response
to the circumstances in the room, and can optimize as
possible the efficiency of the heat exchanger.
[0051] Note that, while the case where the refrigeration
cycle apparatus 100 performs heating operation has
been described above, the refrigeration cycle apparatus
100 can also perform cooling operation. In this case, cir-
cumstances are considered where the outside air tem-
perature is higher than the room air temperature and the
room air is contaminated. In this case, as illustrated in
Fig. 2(a), the second damper 12 is in an open state, while
the first damper 11 is in a closed state, and room air flows
through the first indoor heat exchange unit 4, while out-
side air flows through the second indoor heat exchange
unit 5.
[0052] At this time, low-temperature refrigerant in a
two-phase gas-liquid state with its pressure reduced by
the expansion valve 9 flows through the second indoor
heat exchange unit 5. As high-temperature outside air
enters the second indoor heat exchange unit 5, the dif-
ference in temperature between the outside air and the
refrigerant increases, and accordingly the amount of heat
exchange increases. At this time, the high temperature
of the outside air is decreased quickly to a low tempera-
ture through the heat exchange. Therefore, the refriger-
ation cycle apparatus 100 can provide ventilation by sup-
plying the outside air, in addition to preventing the reduc-
tion in cooling capacity and the increase in blowing tem-
perature.
[0053] During cooling operation, the refrigeration cycle
apparatus 100 also changes the states of the first damper
11 and the second damper 12 in response to the con-
tamination status of the room air, and the outside air tem-
perature and the room air temperature. This allows the
refrigeration cycle apparatus 100 to provide the proper
amount of ventilation, in addition to maintaining its cool-
ing capacity and efficiency under various circumstances.
[0054] As explained above, the refrigeration cycle ap-
paratus 100 in the present embodiment operates the first
damper 11 and the second damper 12 in response to the
contamination status of room air, the outside air temper-
ature, the room air temperature, and other factors. This
allows the refrigeration cycle apparatus 100 to provide
the proper amount of ventilation, in addition to reducing
variations in its blowing temperature.
[0055] In a case where the refrigeration cycle appara-
tus 100 does not provide ventilation, the refrigeration cy-
cle apparatus 100 can feed room air to the second indoor
heat exchange unit 5 by operating the first damper 11
and the second damper 12. In this case, the condition of

air inside the indoor unit 3, that is, a mechanism to ex-
change heat between the air and refrigerant is the same
as the mechanism to exchange heat between air and
refrigerant in an indoor unit of an existing refrigeration
cycle apparatus. Therefore, even when it is unnecessary
to provide ventilation, the refrigeration cycle apparatus
100 can still achieve efficiency almost equal to efficiency
of the existing refrigeration cycle apparatus.
[0056] Note that the configuration of the refrigeration
cycle apparatus 100 explained above is merely an ex-
ample of the configuration of the refrigeration cycle ap-
paratus 100 in the present disclosure. Various modifica-
tions can be made without departing from the scope of
the present disclosure.
[0057] Fig. 4 illustrates another configuration example
of the indoor unit 3. In Fig. 4, a second indoor fan 16 is
provided. It is thus possible to adjust the amount of out-
side air that enters the second indoor heat exchange unit
5 independently of the amount of room air that enters the
first indoor heat exchange unit 4. In addition, in Fig. 4, a
filter 17 is installed at the second air inlet 14. The filter
17 removes dust and dirt contained in the outside air.
This allows cleaner outside air to be supplied into a room.

Working Example 1

[0058] Working Examples of the structure and opera-
tion of the indoor unit 3 will be described below. Note that
a flow of air inside the indoor unit 3 is additionally de-
scribed.
[0059] Figs. 5(a) to 5(e) illustrate the structure and op-
eration of the indoor unit 3 of the refrigeration cycle ap-
paratus 100 in Working Example 1, and illustrate a flow
of air inside the indoor unit 3. Fig. 5(a) is a perspective
view illustrating the structure of an indoor unit 3a in its
entirety. Fig. 5(b) is a front view of the indoor unit 3a,
which is viewed from the front. Fig. 5(c) is a rear view of
the indoor unit 3a, which is viewed from the rear. Figs.
5(d) and 5(e) are left-side views of the indoor unit 3a,
which is viewed from the left.
[0060] In the indoor unit 3a illustrated in Figs. 5(a) to
5(e), the first air inlet 13 is provided at the top face of the
indoor unit 3a, through which room air is sucked, and a
second air inlet 14a is provided at the rear face of the
indoor unit 3a, through which outside air is sucked. At
the lower portion of the front face of the indoor unit 3a,
the air outlet 15 is provided. The air outlet 15 is provided
with an air-flow direction adjustment means configured
to adjust the direction of airflow blown out from the indoor
unit 3a. Further, the indoor unit 3a has first indoor heat
exchange units 4a and 4b, a second indoor heat ex-
change unit 5a, and the first indoor fan 6 accommodated
in the indoor unit 3a.
[0061] Furthermore, the indoor unit 3a has a first damp-
er 11a and a second damper 12a accommodated in the
indoor unit 3a. The second damper 12a is located in the
vicinity of the second air inlet 14a. The second damper
12a has a shape substantially the same as a shape of
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the second air inlet 14a. Additionally, the second damper
12a is slightly larger in size than the second air inlet 14a.
In the example illustrated in Fig. 5(c), the second damper
12a is located immediately below the second air inlet
14a. While the second air inlet 14a has a rectangular
shape, the second damper 12a also has a rectangular
shape. The second damper 12a has a width and a height
that are both greater than a width and a height of the
second air inlet 14a.
[0062] Furthermore, the second damper 12a has an
operating means (not illustrated) and operates such that
the second damper 12a is brought into any of an open
state in which the second damper 12a does not interfere
with outside air flowing from the second air inlet 14a into
the indoor unit 3a, a closed state in which the second
damper 12a closes the second air inlet 14a and stops
the outside air from entering the indoor unit 3a, and a
half-open state that is intermediate between the open
state and the closed state. When the second damper 12a
is in the closed state, since the second damper 12a is
greater in size than the second air inlet 14a, the second
damper 12a can completely seal the second air inlet 14a.
[0063] Note that, as the operating means configured
to change the state of the second damper 12a, any type
of means can be used. For example, a rotational shaft
may be attached to one end of the second damper 12a,
and the rotational shaft may be rotated by power to op-
erate the second damper 12a.
[0064] The first damper 11a is located inside the indoor
unit 3a and between the first air inlet 13 and the second
indoor heat exchange unit 5a. In the example illustrated
in Figs. 5(a) and 5(d), the first damper 11a is installed in
the rear face of the indoor unit 3a below the first air inlet
13.
[0065] While the shape of the first damper 11a is not
particularly limited, the first damper 11a has a size large
enough to stop the room air sucked through the first air
inlet 13 from entering the second indoor heat exchange
unit 5a. In the example in Figs. 5(a) and 5(d), the first
damper 11a has a width greater than a width of the first
air inlet 13, and a length greater than the distance from
the rear face of the indoor unit 3a to the second indoor
heat exchange unit 5a. The first damper 11a has the size
as described above, and when the first damper 11a is in
a closed state, which will be described later, the first
damper 11a thus can stop the room air from entering the
second indoor heat exchange unit 5a.
[0066] Furthermore, the first damper 11a has an oper-
ating means (not illustrated) and operates such that the
first damper 11a is brought into any of a closed state in
which the first damper 11a stops room air sucked through
the first air inlet 13 from entering the second indoor heat
exchange unit 5a, an open state in which the first damper
11a does not interfere with the room air entering the sec-
ond indoor heat exchange unit 5a, and a half-open state
that is intermediate between the open state and the
closed state. When the first damper 11a is in the closed
state, since the first damper 11a has the width greater

than the width of the first air inlet 13, and the length great-
er than a length from the rear face of the indoor unit 3a
to the second indoor heat exchange unit 5a, the first
damper 11a can stop the room air from entering the sec-
ond indoor heat exchange unit 5a.
[0067] Note that, as the operating means configured
to change the state of the first damper 11a, any type of
means can be used. For example, a rotational shaft may
be attached to one end of the first damper 11a, and the
rotational shaft may be rotated by power to operate the
first damper 11a.
[0068] Figs. 5(d) and 5(e) illustrate airflow in the indoor
unit 3a when the indoor unit 3a is viewed from the leftward
direction. In Fig. 5(d), the second damper 12a is in the
open state, while the first damper 11a is in the closed
state. In contrast, in Fig. 5(e), the second damper 12a is
in the closed state, while the first damper 11a is in the
open state.
[0069] In the state illustrated in Fig. 5(d), the room air
enters the indoor unit 3a from the first air inlet 13, while
the outside air enters the indoor unit 3a from the second
air inlet 14a. Note that the room air sucked through the
first air inlet 13 is interfered with by the first damper 11a,
and thus enters the first indoor heat exchange units 4a
and 4b without entering the second indoor heat exchange
unit 5a. Since the second damper 12a is in the open state,
the outside air is sucked through the second air inlet 14a
and enters the second indoor heat exchange unit 5a.
[0070] At this time, when the refrigeration cycle appa-
ratus 100 operates in heating mode, the first indoor heat
exchange units 4a and 4b, and the second indoor heat
exchange unit 5a are in a state in which the subcooled
liquid region is reduced as illustrated by the solid line in
Fig. 3, and accordingly the efficiency of the heat exchang-
er increases in its entirety.
[0071] In contrast, in Fig. 5(e), the second damper 12a
is in the closed state, while the first damper 11a is in the
open state. In the state illustrated in Fig. 5(e), while the
room air enters from the first air inlet 13, the outside air
does not enter from the second air inlet 14a since the
second damper 12a seals the second air inlet 14a. The
room air having entered from the first air inlet 13 enters
the first indoor heat exchange units 4a and 4b and the
second indoor heat exchange unit 5a.
[0072] At this time, when the refrigeration cycle appa-
ratus 100 operates in heating mode, the state in the first
indoor heat exchange units 4a and 4b, and the second
indoor heat exchange unit 5a are brought into the same
state as in the existing heat exchanger illustrated by the
dotted line in Fig. 3, into which outside air is not drawn.

Working Example 2

[0073] Figs. 6(a) to 6(c) illustrate the structure and op-
eration of the indoor unit 3 in Working Example 2, and
illustrate a flow of air inside the indoor unit 3. Fig. 6(a) is
a perspective view illustrating the structure of an indoor
unit 3b in its entirety. Figs. 6(b) and 6(c) are rear views
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of the indoor unit 3b, which is viewed from the rear. Note
that the differences between Working Example 1 illus-
trated in Figs. 5(a) to 5(e) and Working Example 2 illus-
trated in Figs. 6(a) to 6(c) will be described below.
[0074] At the rear face of the indoor unit 3b illustrated
in Figs. 6(a) to 6(c), a second air inlet 14b is provided
through which outside air is sucked. In Working Example
2, the location and shape of the second air inlet 14b are
different from the location and shape of the second air
inlet in Working Example 1. The indoor unit 3b has first
indoor heat exchange units 4a, 4b, and 4c, and second
indoor heat exchange units 5b and 5c accommodated in
the indoor unit 3b. In Working Example 2, the shapes of
the first indoor heat exchange unit 4 and the second in-
door heat exchange unit 5 are different from the shapes
of the first indoor heat exchange unit 4 and the second
indoor heat exchange unit 5 in Working Example 1.
[0075] Further, the indoor unit 3b has a first damper
11b and a second damper 12b accommodated in the
indoor unit 3b. The second damper 12b is located in the
vicinity of the second air inlet 14b. The second damper
12b has a shape substantially the same as a shape of
the second air inlet 14b. Additionally, the second damper
12b is larger in size than the second air inlet 14b. Fig.
6(b) illustrates the example in which the second damper
12b is located on the right of the second air inlet 14b
along the rear face of the indoor unit 3b. While the second
air inlet 14b has a substantially square shape, the second
damper 12b also has a substantially square shape. The
second damper 12b has a width and a length that are
both greater than a width and a length of the second air
inlet 14b.
[0076] Furthermore, the second damper 12b has an
operating means (not illustrated) and operates such that
the second damper 12b is brought into any of an open
state in which the second damper 12b does not interfere
with outside air flowing from the second air inlet 14b into
the indoor unit 3b, a closed state in which the second
damper 12b closes the second air inlet 14b and stops
the outside air from entering the indoor unit 3b, and a
half-open state that is intermediate between the open
state and the closed state. Fig. 6(b) illustrates the exam-
ple in which the second damper 12b is positioned on the
right of the second air inlet 14b and in an open state in
which the second damper 12b does not close the second
air inlet 14b. In contrast, Fig. 6(c) illustrates the example
in which the second damper 12b has moved to a position
at which the second damper 12b closes the second air
inlet 14b from the inner side, and is in a closed state in
which the second damper 12b closes the second air inlet
14b. Note that, when the second damper 12b is in the
closed state, since the second damper 12b is greater in
size than the second air inlet 14b, the second damper
12b can completely seal the second air inlet 14b.
[0077] Note that, as the operating means configured
to change the state of the second damper 12b, any type
of means can be used. For example, a rail may be in-
stalled for the second damper 12b to move the second

damper 12b along the rail.
[0078] The first damper 11b is located inside the indoor
unit 3b and between the first air inlet 13 and the second
indoor heat exchange units 5b and 5c. Figs. 6(a) and 6
(b) illustrate the example in which the first damper 11b
is installed in the rear face of the indoor unit 3b below
the first air inlet 13.
[0079] Note that, while the shape of the first damper
11b is not particularly limited, the first damper 11b has a
size large enough to stop the room air sucked through
the first air inlet 13 from entering the second indoor heat
exchange units 5b and 5c. In the example in Figs. 6(a)
and 6(b), the first damper 11b has a width greater than
a width of the second indoor heat exchange unit 5b, and
a length greater than the distance from the rear face of
the indoor unit 3b to the front-side end portion of the sec-
ond indoor heat exchange unit 5b. The first damper 11b
has the size as described above, and when the first
damper 11b is in a closed state, which will be described
later, the first damper 11b thus can stop the room air from
entering the second indoor heat exchange units 5b and
5c.
[0080] Furthermore, the first damper 11b has an oper-
ating means (not illustrated) and operates such that the
first damper 11b is brought into any of a closed state in
which the first damper 11b stops room air sucked through
the first air inlet 13 from entering the second indoor heat
exchange units 5b and 5c, an open state in which the
first damper 11b does not interfere with the room air en-
tering the second indoor heat exchange units 5b and 5c,
and a half-open state that is intermediate between the
open state and the closed state. Figs. 6(a) and 6(b) illus-
trate the example in which the first damper 11b is in the
closed state. At this time, the first damper 11b has the
width greater than the width of the second indoor heat
exchange unit 5b, and the length greater than the dis-
tance from the rear face of the indoor unit 3b to the front-
side end portion of the second indoor heat exchange unit
5b. This configuration can stop the room air from entering
the second indoor heat exchange units 5b and 5c. In
contrast, Fig. 6(c) illustrates the example in which the
first damper 11b is in the open state. At this time, since
the first damper 11b is not positioned between the first
air inlet 13 and the second indoor heat exchange units
5b and 5c, the first damper 11b allows the room air to
enter the second indoor heat exchange units 5b and 5c.
[0081] Note that, as the operating means configured
to change the state of the first damper 11b, any type of
means can be used. For example, a rail may be installed
for the first damper 11b to move the first damper 12b
along the rail.
[0082] Figs. 6(b) and 6(c) illustrate airflow in the indoor
unit 3b when the indoor unit 3b is viewed from the rear.
In Fig. 6(b), the second damper 12b is in the open state,
while the first damper 11b is in the closed state. In con-
trast, in Fig. 6(c), the second damper 12b is in the closed
state, while the first damper 11b is in the open state.
[0083] In the state illustrated in Fig. 6(b), the room air
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enters the indoor unit 3b from the first air inlet 13, while
the outside air enters the indoor unit 3b from the second
air inlet 14b. Note that the room air sucked through the
first air inlet 13 is interfered with by the first damper 11b,
and thus enters the first indoor heat exchange units 4a,
4b, and 4c without entering the second indoor heat ex-
change units 5b and 5c. Since the second damper 12b
is in the open state, the outside air is sucked through the
second air inlet 14b and enters the second indoor heat
exchange units 5b and 5c.
[0084] At this time, when the refrigeration cycle appa-
ratus 100 operates in heating mode, the first indoor heat
exchange units 4a, 4b, and 4c, and the second indoor
heat exchange units 5b and 5c are in a state in which the
subcooled liquid region is reduced as illustrated by the
solid line in Fig. 3, and accordingly the efficiency of the
heat exchanger increases in its entirety.
[0085] In contrast, in Fig. 6(c), the second damper 12b
is in the closed state, while the first damper 11b is in the
open state. In the state illustrated in Fig. 6(c), while the
room air enters from the first air inlet 13, the outside air
does not enter from the second air inlet 14b since the
second damper 12b seals the second air inlet 14b. The
room air having entered from the first air inlet 13 enters
the first indoor heat exchange units 4a, 4b, and 4c, and
the second indoor heat exchange units 5b and 5c.
[0086] At this time, when the refrigeration cycle appa-
ratus 100 operates in heating mode, the first indoor heat
exchange units 4a, 4b, and 4c, and the second indoor
heat exchange units 5b and 5c are brought into the same
state as in the existing heat exchanger illustrated by the
dotted line in Fig. 3, into which outside air is not drawn.

Working Example 3

[0087] Figs. 7(a) to 7(c) illustrate the structure and op-
eration of the indoor unit 3 in Working Example 3, and
illustrate a flow of air inside the indoor unit 3. Fig. 7(a) is
a perspective view illustrating the structure of an indoor
unit 3c in its entirety. Figs. 7(b) and 7(c) are front views
of the indoor unit 3c, which is viewed from the front. Note
that the differences between Working Example 1 illus-
trated in Figs. 5(a) to 5(e) and Working Example 3 illus-
trated in Figs. 7(a) to 7(c) and between Working Example
2 illustrated in Figs. 6(a) to 6(c) and Working Example 3
illustrated in Figs. 7(a) to 7(c) will be described below.
[0088] On the right of the indoor unit 3c illustrated in
Figs. 7(a) to 7(c), a second air inlet 14c is provided
through which outside air is sucked. In Working Example
3, the second air inlet 14c is provided at a position differ-
ent from the position in Working Examples 1 and 2. Sim-
ilarly to Working Example 2, the indoor unit 3c has the
first indoor heat exchange units 4a, 4b, and 4c, and the
second indoor heat exchange units 5b and 5c accommo-
dated in the indoor unit 3c.
[0089] Further, the indoor unit 3c has a first damper
11c and a second damper 12c accommodated in the in-
door unit 3c. The second damper 12c is located in the

vicinity of the second air inlet 14c. The second damper
12c has a shape substantially the same as a shape of
the second air inlet 14c. Additionally, the second damper
12c is larger in size than the second air inlet 14c. Fig.
7(a) illustrates the example in which the second damper
12c is located below the second air inlet 14c along the
right face of the indoor unit 3c. While the second air inlet
14c has a square shape, the second damper 12c also
has a square shape. The second damper 12c has a width
and a length that are both greater than a width and a
length of the second air inlet 14c.
[0090] Furthermore, the second damper 12c has an
operating means (not illustrated) and operates such that
the second damper 12c is brought into any of an open
state in which the second damper 12c does not interfere
with outside air flowing from the second air inlet 14c into
the indoor unit 3c, a closed state in which the second
damper 12c closes the second air inlet 14c and stops the
outside air from entering the indoor unit 3c, and a half-
open state that is intermediate between the open state
and the closed state. Fig. 7(b) illustrates the example in
which the second damper 12c is positioned below the
second air inlet 14c and is in an open state in which the
second damper 12c does not close the second air inlet
14c. In contrast, Fig. 7(c) illustrates the example in which
the second damper 12c has moved and is thus in a closed
state in which the second damper 12c closes the second
air inlet 14c. Note that, when the second damper 12c is
in the closed state, since the second damper 12c is great-
er in size than the second air inlet 14c, the second damper
12c can completely seal the second air inlet 14c.
[0091] Note that, as the operating means configured
to change the state of the second damper 12c, any type
of means can be used. For example, the operating means
of the second damper 12c may be manually operated by
a user. Figs. 8(a) and 8(b) illustrate an example in which
the operating means of the second damper 12c is man-
ually operated. As illustrated in Figs. 8(a) and 8(b), slits
20 with protruding portions may be provided at the right
face of the indoor unit 3c, and tabs 21 that are movable
along the slits 20 may be attached to the second damper
12c, and a user thus can move the tabs 21 to operate
the second damper 12c.
[0092] In Fig. 8(a), the second damper 12c is brought
into the open state by the operating means described
above. In Fig. 8(b), the second damper 12c is brought
into the closed state by the operating means described
above. Note that, in Figs. 8(a) and 8(b), the protruding
portions are also provided at the middle of the respective
slits 20, and the second damper 12c can be brought into
the half-open state by a user moving the tabs 21 to the
middle protruding portions described above.
[0093] The first damper 11c is located inside the indoor
unit 3c and between the first air inlet 13 and the second
indoor heat exchange units 5b and 5c. In the example
illustrated in Figs. 7(a) and 7(b), the first damper 11c is
installed in the rear face of the indoor unit 3c below the
first air inlet 13. The shape and operation of the first damp-
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er 11c in the present working example are substantially
the same as the shape and operation of the first damper
11b in Working Example 2. However, it is necessary to
avoid the first damper 11c from interfering with the sec-
ond damper 12c as will be described later.
[0094] Note that, while the shape of the first damper
11c is not particularly limited, the first damper 11c has a
size large enough to stop the room air sucked through
the first air inlet 13 from entering the second indoor heat
exchange units 5b and 5c. In the example in Figs. 7(a)
and 7(b), similarly to Working Example 2, the first damper
11c has a width greater than the width of the second
indoor heat exchange unit 5b, and a length greater than
the distance from the rear face of the indoor unit 3c to
the front-side end portion of the second indoor heat ex-
change unit 5b.
[0095] In addition, the first damper 11c needs to have
a size such that the first damper 11c does not interfere
with the second damper 12c when the second damper
12c is in the closed state and the first damper 11c is in
an open state, which will be described later.
[0096] Furthermore, the first damper 11c has an oper-
ating means (not illustrated) and operates such that the
first damper 11c is brought into any of a closed state in
which the first damper 11c stops room air sucked through
the first air inlet 13 from entering the second indoor heat
exchange units 5b and 5c, an open state in which the
first damper 11c does not interfere with the room air en-
tering the second indoor heat exchange units 5b and 5c,
and a half-open state that is intermediate between the
open state and the closed state. Figs. 7(a) and 7(b) illus-
trate the example in which the first damper 11c is in the
closed state. In contrast, Fig. 7(c) illustrates the example
in which the first damper 11c is in the open state.
[0097] As the operating means configured to change
the state of the first damper 11c, any type of means can
be used. Note that the operating means of the first damp-
er 11c needs to have a size such that the first damper
11c does not interfere with the second damper 12c when
the second damper 12c is in the closed state and the first
damper 11c is in the open state.
[0098] Figs. 7(b) and 7(c) illustrate a flow of air in the
indoor unit 3c when the indoor unit 3c is viewed from the
front. In Fig. 7(b), the second damper 12c is in the open
state, while the first damper 11c is in the closed state. In
contrast, in Fig. 7(c), the second damper 12c is in the
closed state, while the first damper 11c is in the open
state.
[0099] In the state illustrated in Fig. 7(b), room air en-
ters the indoor unit 3c from the first air inlet 13, while
outside air enters the indoor unit 3c from the second air
inlet 14c. Note that the room air sucked through the first
air inlet 13 is interfered with by the first damper 11c, and
thus enters the first indoor heat exchange units 4a, 4b,
and 4c without entering the second indoor heat exchange
units 5b and 5c. Since the second damper 12c is in the
open state, the outside air is sucked through the second
air inlet 14c and enters the second indoor heat exchange

units 5b and 5c.
[0100] At this time, when the refrigeration cycle appa-
ratus 100 operates in heating mode, the first indoor heat
exchange units 4a, 4b, and 4c, and the second indoor
heat exchange units 5b and 5c are in a state in which the
subcooled liquid region is reduced as illustrated by the
solid line in Fig. 3, and accordingly the efficiency of the
heat exchanger increases in its entirety.
[0101] In contrast, in Fig. 7(c), the second damper 12c
is in the closed state, while the first damper 11c is in the
open state. In the state illustrated in Fig. 7(c), while room
air enters from the first air inlet 13, outside air does not
enter from the second air inlet 14c since the second
damper 12c seals the second air inlet 14c. The room air
having entered from the first air inlet 13 enters the first
indoor heat exchange units 4a, 4b, and 4c, and the sec-
ond indoor heat exchange units 5b and 5c.
[0102] At this time, when the refrigeration cycle appa-
ratus 100 operates in heating mode, the state in the first
indoor heat exchange units 4a, 4b, and 4c, and the sec-
ond indoor heat exchange units 5b and 4c is the same
as the state in the existing heat exchanger illustrated by
the dotted line in Fig. 3, into which outside air is not drawn.
[0103] As explained above, the refrigeration cycle ap-
paratus 100 in the present disclosure has the first indoor
heat exchange unit 4 and the second indoor heat ex-
change unit 5. The indoor unit 3 is provided with the first
air inlet 13 through which room air is sucked, and the
second air inlet 14 through which outside air is sucked.
Further, the first damper 11 and the second damper 12
are installed in the indoor unit 3.
[0104] When the refrigeration cycle apparatus 100 per-
forms heating operation, the second damper 12 is
brought into the open state, while the first damper 11 is
brought into the closed state, and low-temperature out-
side air thus enters the second indoor heat exchange
unit 5. With this configuration, ventilation is provided by
drawing the outside air into a room. In addition, in the
indoor heat exchange unit 5, the amount of heat ex-
change between the refrigerant and the outside air in-
creases, and the temperature of outside air entering the
indoor unit thus can be quickly increased. Therefore, al-
though ventilation is provided by allowing the outside air
to enter the room, a reduction in the heating capacity is
less likely to occur.
[0105] Further, as the efficiency of the second indoor
heat exchange unit 5 improves, the ratio between high-
pressure and low-pressure in the refrigeration cycle ap-
paratus 100 decreases, the refrigeration cycle apparatus
100 achieves energy saving. Note that, when the outside
air temperature is almost equal to the room air temper-
ature, or when the outside air is contaminated, the second
damper 12 is brought into the closed state, while the first
damper 11 is brought into the open state, and the refrig-
eration cycle apparatus 100 thus can operate substan-
tially the same as the existing refrigeration cycle appa-
ratus.
[0106] Note that, in Working Examples 1, 2, and 3, the
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first damper 11 and the second damper 12 have been
described as being in the open state or the closed state,
however, the first damper 11 and the second damper 12
may be each brought into the half-open state. This allows
for adjustment of the amount of outside air and the
amount of room air entering the second indoor heat ex-
change unit 5.
[0107] In Working Examples 1, 2, and 3, the partition
wall 18 can also be provided to more reliably separate
room air flowing in the indoor unit 3 from outside air.
[0108] Figs. 9(a), 9(b), and 9(c) illustrate the structure
of the indoor unit 3a in Working Example 1 when the
partition wall 18 is provided inside the indoor unit 3a.
[0109] Figs. 9(a), 9(b), and 9(c) illustrate an example
in which the partition wall 18 is attached to the rear face
of the indoor unit 3a with the first damper 11a located at
the tip end portion of the partition wall 18. Therefore, in
Figs. 9(a), 9(b), and 9(c), both the partition wall 18 and
the first damper 11a are located between the first air inlet
13 and the second indoor heat exchange unit 5a.
[0110] Note that, in the case illustrated in Figs. 9(a),
9(b), and 9(c), the first damper 11a operates, for example,
such that the first damper 11a rotates about its connec-
tion portion with the partition wall 18. Specifically, in Fig.
9(b), the first damper 11a is in the closed state, and pre-
vents the room air sucked through the first air inlet 13
from flowing to the second heat exchange unit 5. In con-
trast, in Fig. 9(c), the first damper 11a has rotated about
its connection portion with the partition wall 18 and is thus
in the open state. Therefore, the first damper 11a allows
the room air sucked through the first air inlet 13 to enter
the second heat exchange unit 5.
[0111] The partition wall 18 and the first damper 11a
are located in the manner as described above, which
helps easily control a flow of air in the indoor unit 3a. This
facilitates making use of the capacity of the refrigeration
cycle apparatus as designed.
[0112] Figs. 10(a) and 10(b) illustrate the structure of
the indoor unit 3b in Working Example 2 when the parti-
tion wall 18 is provided inside the indoor unit 3b.
[0113] In Figs. 10(a) and 10(b), the partition wall 18 is
provided on the left of the second air inlet 14b. In Fig.
10(a), the second damper 12b is in the open state, and
outside air is sucked through the second air inlet 14 into
the indoor unit 3b and flows to the second heat exchange
unit 5. At this time, room air is sucked through the first
air inlet 13 into the indoor unit 3b, however, this room air
flows in a direction limited by the first damper 11b and
the partition wall 18, and thus very little amount of the
room air flows to the second heat exchange unit 5.
[0114] In Fig. 10(b), the first damper 11b is in the open
state. When Fig. 10(a) and Fig. 10(b) are compared to
each other, the first damper 11b moves transversely in
the drawings, while the partition wall 18 is provided such
that the movement of the first damper 11b described
above is allowed. Therefore, even in a case where the
partition wall 18 is provided, the first damper 11b still
operates properly, and in addition, flows of room air and

outside air in the indoor unit 3b can be reliably controlled.
This facilitates making use of the capacity of the refrig-
eration cycle apparatus as designed.

Industrial Applicability

[0115] The refrigeration cycle apparatus of the present
disclosure is particularly applicable to performing heating
operation while providing ventilation.

Reference Signs List

[0116] 1: compressor, 2: four-way valve, 3, 3, 3b, 3c:
indoor unit, 4, 4a, 4b, 4c: first indoor heat exchange unit,
5, 5a, 5b, 5c: second indoor heat exchange unit, 6: first
indoor fan, 7: first air flow passage, 8: second air flow
passage, 9: expansion valve, 10: outdoor heat exchang-
er, 11, 11a, 11b, 11c: first damper, 12, 12a, 12b, 12c:
second damper, 13: first air inlet, 14, 14a, 14b, 14c: sec-
ond air inlet, 15: air outlet, 16: second indoor fan, 17:
filter, 18: partition wall, 20: slit, 21: tab, 50: controller,
100: refrigeration cycle apparatus

Claims

1. A refrigeration cycle apparatus comprising:

an indoor unit provided with a first air inlet com-
municating with an inside of a room and a sec-
ond air inlet communicating with outside of the
room;
a first heat exchange unit located in a first air
flow passage connecting the first air inlet and an
air outlet;
a second heat exchange unit located in a second
air flow passage connecting the second air inlet
and the air outlet, the second heat exchange
unit being connected to the first heat exchange
unit such that the second heat exchange unit is
positioned downstream of the first heat ex-
change unit when the refrigeration cycle appa-
ratus performs heating operation;
a first damper capable of adjusting an amount
of air entering from the first air flow passage to
the second air flow passage; and
a second damper provided at the second air inlet
and capable of adjusting an amount of air to be
sucked from the second air inlet.

2. The refrigeration cycle apparatus of claim 1, wherein

a partition wall is provided inside the indoor unit,
the partition wall separating the first air flow pas-
sage from the second air flow passage,
the partition wall is provided with a communica-
tion portion through which the first air flow pas-
sage and the second air flow passage commu-
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nicate with each other, and
the first damper is installed at the communica-
tion portion, and is capable of adjusting an
amount of air flowing through the communica-
tion portion.

3. The refrigeration cycle apparatus of claim 1 or 2,
comprising:

a first fan configured to suck air from the first air
inlet and feed the air to the first heat exchange
unit; and
a second fan configured to suck outside air from
the second air inlet and feed the air to the second
heat exchange unit.

4. The refrigeration cycle apparatus of any one of
claims 1 to 3, wherein a filter removing dust and dirt
is installed at the second air inlet.

5. The refrigeration cycle apparatus of any one of
claims 1 to 4, wherein the second damper is larger
in size than the second air inlet.

6. The refrigeration cycle apparatus of any one of
claims 1 to 5, wherein the first heat exchange unit
has a volume larger than a volume of the second
heat exchange unit.

7. The refrigeration cycle apparatus of any one of
claims 1 to 6, wherein the second air inlet is provided
at a rear face of the indoor unit.

8. The refrigeration cycle apparatus of any one of
claims 1 to 6, wherein the second air inlet is provided
at a lateral face of the indoor unit.
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