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(54) AIR CONDITIONER

(57)  Anoutdoor unit (10) includes a compressor (11)
and an outdoor heat exchanger (13). An indoor unit (20)
includes an expansion valve (26), a supply air heat ex-
changer (22) and a discharge air heat exchanger (23),
each of which serves as an indoor heat exchanger, a
blower (28) which serves as an air supply device config-
ured to supply outdoor air (OA) into a room through an
air supply passage, and a blower (29) which serves as
an air discharge unit configured to discharge indoor air
(RA) out of the room through an air discharge passage.

The indoor heat exchanger is configured to allow air flow-
ing through the air supply passage or air flowing through
the air discharge passage to flow through the indoor heat
exchanger. The indoor unit (20) further includes a first
damper (24) which serves as a switching unit configured
to switch whether or not to allow the indoor air (RA) flow-
ing through the air discharge passage to flow through the
discharge air heat exchanger (23) which serves as an
indoor heat exchanger.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to an air condi-
tioner.

BACKGROUND ART

[0002] One air conditioning system is a convection air

conditioning system which adjusts the temperature of air
sucked from the outside of a room and then supplies the
air into the room. In the convection air conditioning sys-
tem, if the temperature of the air supplied into the room
during a cooling operation is too low, an occupant in the
room may feel cold air, which reduces the comfort. On
the other hand, in the convection air conditioning system,
if the temperature of the air supplied into the room during
a heating operation is too high, the occupant may feel
hot air, which also reduces the comfort.

[0003] In order to improve the comfort of an occupant,
Japanese Patent No. 5054935 (PTL 1) discloses a tech-
nology for operating an air conditioner by setting a pre-
determined lower limit for the temperature of the supply
air.

CITATION LIST
PATENT LITERATURE

[0004] PTL 1: Japanese Patent No. 5054935

SUMMARY OF INVENTION
TECHNICAL PROBLEM

[0005] In the air conditioner of PTL 1, for example,
when the temperature of the supply air is lower than a
predetermined lower limit during the cooling operation,
the cooling capacity is controlled by lowering the frequen-
cy of the compressor to increase the evaporation tem-
perature or by lowering the opening degree of the expan-
sion valve to increase the degree of superheat at the
outlet of the evaporator, which thereby prevents the tem-
perature of the supply air from decreasing. However, in
the air conditioner of PTL 1, the cooling capacity may not
be further lowered due to the restriction of the operation
range such as the frequency of the compressor reaching
the lower limit, and thereby the temperature of the supply
air may become lower than the predefined temperature.
In addition, the air conditioner of PTL 1 may stop the
cooling operation so as to prevent the temperature of the
supply air from decreasing, which may make the temper-
ature of the supply air unstable.

[0006] It is an object of the present disclosure to pro-
vide an air conditioner capable of suitably maintaining a
temperature of supply air while performing continuous
operation.
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SOLUTION TO PROBLEM

[0007] The present disclosure relates to an air condi-
tioner including an outdoor unit and an indoor unit. The
outdoor unit and the indoor unit are connected to each
other by a refrigerant pipe to form a refrigerant circuit.
The outdoor unit includes a compressor and an outdoor
heat exchanger. The indoor unit includes an expansion
valve, an indoor heat exchanger, an air supply device
configured to supply outdoor air into a room through an
air supply passage, and an air discharge device config-
ured to discharge indoor air out of the room through an
airdischarge passage. The indoor heatexchangeris con-
figured to allow air flowing through the air supply passage
or air flowing through the air discharge passage to flow
through the indoor heat exchanger. The indoor unit fur-
ther includes a switching unit configured to switch wheth-
er or not to allow the indoor air flowing through the air
discharge passage to flow through the indoor heat ex-
changer.

ADVANTAGEOUS EFFECTS OF INVENTION

[0008] According tothe presentdisclosure, the air con-
ditioner can suitably maintain the temperature of the sup-
ply air while performing continuous operation.

BRIEF DESCRIPTION OF DRAWINGS
[0009]

Fig. 1 is a schematic diagram illustrating the config-
uration of an air conditioner according to a first em-
bodiment;

Fig. 2 is a schematic diagram illustrating the config-
uration of an indoor unit according to the first em-
bodiment;

Fig. 3 is a diagram illustrating a refrigerant circuit of
the air conditioner according to the firstembodiment;
Fig. 4 is a flowchart illustrating the control of a damp-
er during a cooling operation according to the first
embodiment;

Fig. 5 is a diagram illustrating an example damper
operation according to the first embodiment;

Fig. 6 is a diagram illustrating an example damper
operation according to the first embodiment;

Fig. 7 is a diagram illustrating an example damper
operation according to the first embodiment;

Fig. 8 is a diagram illustrating refrigerant state tran-
sition according to the first embodiment;

Fig. 9 is a flowchart illustrating the control of a damp-
er during a heating operation according to the first
embodiment;

Fig. 10 is a schematic diagram illustrating the con-
figuration of an indoor unit according to a second
embodiment;

Fig. 11 is a flowchart illustrating the control of a
damper during the cooling operation according to
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the second embodiment;

Fig. 12 is a schematic diagram illustrating the con-
figuration of an indoor unit according to a third em-
bodiment;

Fig. 13 is a flowchart illustrating the control of a
damper during the cooling operation according to
the third embodiment;

Fig. 14 is a diagram illustrating an example damper
operation according to the third embodiment;

Fig. 15 is a diagram illustrating an example damper
operation according to the third embodiment;

Fig. 16 is a diagram illustrating an example damper
operation according to the third embodiment;

Fig. 17 is a schematic diagram illustrating the con-
figuration of an indoor unit according to a modifica-
tion of the third embodiment;

Fig. 18 is a schematic diagram illustrating the con-
figuration of an indoor unit according to a fourth em-
bodiment; and

Fig. 19 is a flowchart illustrating the control of a
damper during the heating operation according to
the fourth embodiment.

DESCRIPTION OF EMBODIMENTS

[0010] Hereinafter,embodiments of the presentdisclo-
sure will be described in detail with reference to the draw-
ings. In the embodiments described below, when a ref-
erence is made to a number, an amount or the like, the
scope of the present disclosure is not necessarily limited
to the number, the amount or the like unless otherwise
specified. The same or corresponding components will
be denoted by the same reference numerals, and the
description thereof may not be repeated. It is intended
from the beginning that proper combinations of the con-
figurations of the respective embodiments may be used.

First Embodiment
<Configuration>

[0011] The configuration of an air conditioner 100 ac-
cording to a first embodiment, the configuration of an
indoor unit 20 of the air conditioner 100 according to the
first embodiment, and the configuration of a refrigerant
circuit of the air conditioner 100 according to the first em-
bodiment will be described with reference to Figs. 1 to 3.
[0012] Fig. 1 is a schematic diagram illustrating the
configuration of an air conditioner 100 according to the
first embodiment, Fig. 2 is a schematic diagram illustrat-
ing the configuration of an indoor unit 20 according to the
first embodiment, and Fig. 3 is a diagram illustrating a
refrigerant circuit of the air conditioner 100 according to
the first embodiment.

[0013] Theairconditioner 100 includes an outdoor unit
10 and an indoor unit 20. The outdoor unit 10 and the
indoorunit 20 are connected to each other by arefrigerant
pipe 30. The indoor unit 20, which is an outdoor air treat-
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ment unit, is disposed on a ceiling surface 101. The in-
door unit 20 takes in outdoor air OA, and blows out the
outdoor air OA from a duct 40 as supply air SA through
an outlet port 41. The indoor unit 20 takes indoor air RA
into the duct 40 through an inlet port 42, and discharges
the indoor air RA to the outside as discharge air EA.
[0014] The indoor unit 20 includes a total heat ex-
changer 21, a supply air heat exchanger 22, a discharge
air heat exchanger 23, a blower 28 for supplying air, a
blower 29 for discharging air, a supply air temperature
detection unit 50, and an outdoor air temperature detec-
tion unit 51, which are enclosed in the main casing. Fig.
1 illustrates a schematic side view of the indoor unit 20.
Fig.2illustrates a schematic top view of the indoor unit 20.
[0015] The total heat exchanger 21, for example, has
a structure in which a plurality of air passages orthogonal
to each other are alternately stacked. In the total heat
exchanger 21, the indoor air RA and the outdoor air OA
flow through the air passages, whereby a total heat ex-
change is performed between the indoor air RA and the
outdoor air OA. In the total heat exchange, not only the
sensible heat (temperature) but also the latent heat (wa-
ter vapor) are exchanged.

[0016] Each of the supply air heat exchanger 22 and
the discharge air heat exchanger 23 is an indoor heat
exchanger that performs heat exchange between refrig-
erant and air. The supply air temperature detection unit
50 is configured to detect the temperature of the supply
air SA supplied into the room. The outdoor air tempera-
ture detection unit 51 is configured to detect the temper-
ature of the outside air OA supplied into the room from
outside.

[0017] The outdoor air OA is guided to the total heat
exchanger 21 by the blower 28 which serves as an air
supply device, and is supplied to the room as the supply
air SA after flowing through the supply air heat exchanger
22. The air passage through which the outdoor air OA is
supplied to the room is referred to as an air supply pas-
sage. On the other hand, the indoor air RA is discharged
out of the room as the discharge air EA by the blower 29
which serves as an air discharge device. The air passage
through which the indoor air RA is discharged out of the
room is referred to as an air discharge passage.

[0018] As illustrated in Fig. 2, a first damper 24 and a
second damper 25 are disposed in the air discharge pas-
sage as a switching unit to switch the flow of air as indi-
cated by various arrows. The first damper 24 is config-
ured to switch whether or not to allow the indoor air RA
flowing through the air discharge passage to flow through
the discharge air heatexchanger 23. The second damper
25 is configured to switch whether or not to allow the
indoor air RA flowing through the air discharge passage
to flow through the total heat exchanger 21.

[0019] By switching the first damper 24 and the second
damper 25, for example, the indoor air RA flows through
the air discharge passage according to one of the follow-
ing patterns: a pattern in which the air does not flow
through the discharge air heat exchanger 23 but flows
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through the total heat exchanger 21, a pattern in which
the air does not flow through both the discharge air heat
exchanger 23 and the total heat exchanger 21, and a
pattern in which the air does not flow through the dis-
charge air heat exchanger 23 but flows through the total
heat exchanger 21.

[0020] Asillustratedin Fig. 3, in the air conditioner 100,
the outdoor unit 10 and the indoor unit 20 are connected
to each other by a refrigerant pipe 30a and a refrigerant
pipe 30b. The outdoor unit 10 includes a compressor 11,
a four-way valve 12, an outdoor heat exchanger 13, and
a blower 14 which serves as an outdoor fan. The indoor
unit 20 includes a supply air heat exchanger 22, a dis-
charge air heat exchanger 23, and an expansion valve
26.

[0021] Theairconditioner 100 circulates the refrigerant
in the order of the compressor 11, the outdoor heat ex-
changer 13, the expansion valve 26, the discharge air
heat exchanger 23, and the supply air heat exchanger
22 during the cooling operation. The air conditioner 100
circulates the refrigerant in the order of the compressor
11, the supply air heat exchanger 22, the discharge air
heat exchanger 23, the expansion valve 26, and the out-
door heat exchanger 13 during the heating operation.
[0022] Thecompressor 11 sucks and compresses low-
temperature and low-pressure refrigerant, and discharg-
es the compressed refrigerant as high-temperature and
highpressure gas refrigerant. The compressor 11 is driv-
en by, for example, an inverter, and thereby the capacity
(the amount of refrigerant discharged per unittime) there-
of is controlled. The four-way valve 12 switches the flow
of the refrigerant according to an operation mode of the
air conditioner 100.

[0023] The outdoor heat exchanger 13 exchanges
heat between the refrigerant flowing through the refrig-
erant circuit and the outdoor air. The blower 14 is dis-
posed adjacent to the outdoor heat exchanger 13. The
blower 14 is configured to blow air toward the outdoor
heat exchanger 13. The expansion valve 26 is, for ex-
ample, an electronic expansion valve with an adjustable
opening degree. The air conditioner 100 includes a con-
troller 60 that collectively controls the blower 14, the ex-
pansion valve 26, and other driving components.
[0024] The controller 60 includes a CPU (Central
Processing Unit)61,a memory 62 (such asa ROM (Read
Only Memory) or a RAM (Random Access Memory)),
and an input/output device (not shown) for inputting/out-
putting various signals. The CPU 61 loads programs
stored in the ROM into the RAM or the like and executes
the programs. The programs stored in the ROM are pro-
grams that describe the processing procedure of the con-
troller 60. The controller 60 controls each device in ac-
cordance with these programs. This control is not limited
to being processed by software, but may be processed
by dedicated hardware (electronic circuit).

[0025] The controller 60 adjusts the airflow rate by, for
example, controlling the rotation speed of each of the
blowers 14, 28 and 29. The controller 60 controls the
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pressure reduction amount of the refrigerant, for exam-
ple, by controlling the opening degree of the expansion
valve 26.

<Operation>

[0026] Fig. 4 is a flowchart illustrating the control of a
damper during the cooling operation according to the first
embodiment. Figs. 5 to 7 each illustrate an example
damper operation according to the first embodiment.
[0027] As illustrated in Fig. 4, in step S1, the controller
60 determines whether or not a supply air temperature
Tga detected by the supply air temperature detection unit
50 is higher than a predefined air temperature lower limit
T_. The air temperature lower limit T, is a temperature
set as a temperature at which an occupant in the room
feels cold air. When the supply air temperature Tg, is
higher than the air temperature lower limit T (YES in
step S1), in other words, when it is not necessary to sup-
press the cooling capacity, the controller 60 proceeds
the procedure to step S2.

[0028] In step S2, as illustrated in Figs. 5 and 6, the
controller 60 controls the first damper 24 so as to not
allow the indoor air RA to flow through the discharge air
heat exchanger 23. Next, the controller 60 compares an
indoor air temperature Ty with an outdoor air tempera-
ture Top (step S3). The indoor air temperature Ty is
measured by a thermometer (not shown) disposed in the
indoor space. The outdoor air temperature T, is meas-
ured by the outdoor air temperature detection unit 51.
[0029] When the indoor air temperature Ty is lower
than the outdoor air temperature Ty (YES in step S3),
the controller 60 proceeds the procedure to step S4. In
step S4, asillustrated in Fig. 5, the controller 60 controls
the second damper 25 so as to allow the indoor air RA
to flow through the total heat exchanger 21, and returns
the procedure from the subroutine to the main routine.
Thereby, the total heat exchange is performed between
the indoor air RA and the outdoor air OA in the total heat
exchanger 21, which makes it possible to cool the outdoor
air OA flowing through the air supply passage.

[0030] When the indoor air temperature T,y is higher
than the outdoor air temperature Tgp (NO in step S3),
the controller 60 proceeds the procedure to step S5. In
step S5, asillustrated in Fig. 6, the controller 60 controls
the second damper 25 so as to not allow the indoor air
RA to flow through the total heat exchanger 21, and re-
turns the procedure from the subroutine to the main rou-
tine. Thus, when it is not necessary to cool the outdoor
air OA flowing through the air supply passage, the total
heat exchange may not be performed between the indoor
air RA and the outdoor air OA in the total heat exchanger
21.

[0031] When the supply air temperature Tg, is lower
than the air temperature lower limit T_in step S1 (NO in
step S1),in other words, when itis necessary to suppress
the cooling capacity, the controller 60 proceeds the pro-
cedure to step S6. In step S6, as illustrated in Fig. 7, the
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controller 60 controls the first damper 24 so as to allow
the indoor air RA to flow through the discharge air heat
exchanger 23. Next, in step S7, as illustrated in Fig. 7,
the controller 60 controls the second damper 25 so as to
not allow the indoor air RA to flow through the total heat
exchanger 21, and returns the procedure from the sub-
routine to the main routine.

[0032] The process in step S6 allows the indoor air RA
flowing through the air discharge passage to flow through
the discharge air heat exchanger 23, and whereby the
indoor air RAis cooled. Thereby, itis possible to suppress
the cooling capacity of the supply air heat exchanger 22,
which makes it possible to increase the supply air tem-
perature Tga. The process in step S7 prevents the indoor
air RA from flowing through the total heat exchanger 21,
and prevents the outdoor air OA flowing through the air
supply passage from being cooled. Therefore, the mini-
mum capacity (the amount of heat exchanged by the sup-
ply air SA) at the time of suppressing the cooling capacity
can be made smaller than the conventional one, which
makes it possible to widen the temperature range of the
supply air which enables continuous operation.

[0033] Fig. 8 is a diagram illustrating refrigerant state
transition according to the first embodiment. The vertical
axis represents pressure p, and the horizontal axis rep-
resents specific enthalpy h. The p-h diagram illustrates
a refrigeration cycle when the indoor unit 20 functions as
an evaporator, which is represented by a line connecting
points A to E. In Fig. 8, points A to C represent an evap-
oration process performed in the indoor unit 20, points
C to D represent a condensation process performed in
the compressor 11, points D to E represent a condensa-
tion process performed in the outdoor unit, and points E
to A represent an expansion process performed in the
expansion valve 26.

[0034] As illustrated in Fig. 8, in the evaporation proc-
ess, the air flows through the discharge air heat exchang-
er 23 from the point A to the point B to exchange heat
equal to a heat exchange amount Qg in the discharge
air heat exchanger 23. Thereby, the specific enthalpy of
the refrigerant flowing into the supply air heat exchanger
22is increased from h1 to h2. In the evaporation process,
the air flows through the supply air heat exchanger 22
from the point B to the point C to exchange heat equal
to a heat exchange amount Qg in the supply air heat
exchanger 22.

[0035] Thus, in the evaporation process, the specific
enthalpy of the refrigerant is increased from h1 to h2 in
the discharge air heat exchanger 23, and the specific
enthalpy of the refrigerant is increased from h2 to h3 in
the supply air heat exchanger 22. This reduces the heat
exchange amount Qg, in the supply air heat exchanger
22 as compared with a case where the air is not allowed
to flow through the discharge air heat exchanger 23,
which prevents the temperature of the supply air SA from
decreasing.

[0036] Fig.9is aflowchartillustrating the control of the
damper during the heating operation according to the
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first embodiment. As illustrated in Fig. 9, in step S11, the
controller 60 determines whether or not the supply air
temperature Tg, detected by the supply air temperature
detection unit 50 is lower than a predefined air temper-
ature upper limit T,;. The air temperature upper limit T
is a temperature set as a temperature at which an occu-
pant in the room feels warm air. When the supply air
temperature Tg, is lower than the air temperature upper
limit Ty (YES in step S11), in other words, when it is not
necessary to suppress the heating capability, the con-
troller 60 proceeds the procedure to step S12.

[0037] In step S12, the controller 60 controls the first
damper 24 so as to not allow the indoor air RA to flow
through the discharge air heat exchanger 23. Next, the
controller 60 compares the indoor air temperature Ty
with the outdoor air temperature Tgp (step S13). The
indoor air temperature Ty is measured by a thermometer
(not shown) disposed in the indoor space. The outdoor
air temperature T is measured by the outdoor air tem-
perature detection unit 51.

[0038] When the indoor air temperature T,y is higher
than the outdoor air temperature Top (YES in step S13),
the controller 60 proceeds the procedure to step S14. In
step S14, the controller 60 controls the second damper
25 so as to allow the indoor air RA to flow through the
total heat exchanger 21, and returns the procedure from
the subroutine to the main routine. Thereby, the total heat
exchange is performed between the indoor air RA and
the outdoor air OA in the total heat exchanger 21, which
makes it possible to heat the outdoor air OA flowing
through the air supply passage.

[0039] When the indoor air temperature Ty is lower
than the outdoor air temperature Top (NO in step S13),
the controller 60 proceeds the procedure to step S15. In
step S15, the controller 60 controls the second damper
25 so as to not allow the indoor air RA to flow through
the total heat exchanger 21, and returns the procedure
from the subroutine to the main routine. Thus, when it is
not necessary to heat the outdoor air OA flowing through
the air supply passage, the total heat exchange may not
be performed between the indoor air RA and the outdoor
air OA in the total heat exchanger 21.

[0040] When the supply air temperature Tgy is higher
than the air temperature upper limit Ty in step S11 (NO
in step S11), in other words, when it is necessary to sup-
press the heating capability, the controller 60 proceeds
the procedure to step S16. In step S16, the controller 60
controls the first damper 24 so as to allow the indoor air
RA to flow through the discharge air heat exchanger 23.
Next, in step S17, the controller 60 controls the second
damper 25 so as to not allow the indoor air RA to flow
through the total heat exchanger 21, and returns the pro-
cedure from the subroutine to the main routine.

[0041] The process in step S16 allows the indoor air
RA flowing through the air discharge passage to flow
through the discharge air heat exchanger 23, and where-
by the indoor air RA is heated. Thereby, it is possible to
suppress the heating capability of the supply air heat ex-
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changer 22, which makes it possible to decrease the sup-
ply air temperature Tgs. The process in step S17 pre-
vents the indoor air RA from flowing through the total
heat exchanger 21, which makes it possible to prevent
the outdoor air OA flowing through the air supply passage
from being heated.

Second Embodiment
<Configuration>

[0042] Fig. 10 is a schematic diagram illustrating the
configuration of an indoor unit 20A according to a second
embodiment. The configuration of the indoor unit 20A
according to the second embodiment is similar to that of
the indoor unit 20 of the first embodiment except that the
first damper 24 includes a mechanism that can adjust
the angle. The controller 60 changes the angle of the first
damper 24 as necessary.

<Operation>

[0043] Fig. 11is a flowchartillustrating the control of a
damper according to the second embodiment. In Fig. 11,
the control of the damper will be described as an example
control during the cooling operation.

[0044] As illustrated in Fig. 11, in step S21, the con-
troller 60 determines whether or not the supply air tem-
perature Tg, detected by the supply air temperature de-
tection unit 50 is higher than a predefined target air tem-
perature Tt. The target air temperature Tt is set as a
temperature which is perceived by an occupant in the
room as an appropriate temperature.

[0045] When the supply air temperature Tgp is higher
than the target air temperature T (YES in step S21), in
other words, when it is necessary to reduce the supply
air temperature Tgp, the controller 60 proceeds the pro-
cedure to step S22. In step S22, the controller 60 controls
the first damper 24 by changing the angle thereof so as
to reduce the airflow rate of the indoor air RA flowing
through the discharge air heat exchanger 23. Thereby,
the airflow rate of the indoor air flowing through the dis-
charge air heat exchanger 23 is reduced, which makes
it possible to increase the amount of heat exchanged in
the supply air heat exchanger 22. The increase in the
amount of heat exchanged in the supply air heat ex-
changer 22 makes it possible to reduce the supply air
temperature Tgp.

[0046] When the supply air temperature Tgy is lower
than the target air temperature T (NO in step S21), in
other words, when it is necessary to increase the supply
air temperature Tgp, the controller 60 proceeds the pro-
cedure to step S23. In step S23, the controller 60 controls
the first damper 24 by changing the angle thereof so as
to increase the airflow rate of the indoor air RA flowing
through the discharge air heat exchanger 23. Thereby,
the airflow rate of the indoor air flowing through the dis-
charge air heat exchanger 23 is increased, which makes
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it possible to reduce the amount of heat exchanged in
the supply air heat exchanger 22. The reduction in the
amount of heat exchanged in the supply air heat ex-
changer 22 makes it possible to increase the supply air
temperature Tgp.

[0047] Thus, according to the indoor unit 20A of the
second embodiment, when it is necessary to bring the
supply air temperature Tg, close to the target air tem-
perature T+, the amount of heat exchanged in the supply
air heat exchanger 22 can be controlled by increasing or
decreasing the flow rate of the air flowing through the
discharge air heat exchanger 23.

Third Embodiment
<Configuration>

[0048] Fig. 12 is a schematic diagram illustrating the
configuration of an indoor unit 20B according to a third
embodiment. The third embodiment is different from the
first embodiment in that the supply air heat exchanger
22 is downsized and the discharge air heat exchanger
23 is disposed at a position adjacent to the supply air
heat exchanger 22. As illustrated in Fig. 12, in the indoor
unit 20B, since the supply air heat exchanger 22 is down-
sized and the discharge air heat exchanger 23 is dis-
posed at a position adjacent to the supply air heat ex-
changer 22, the overall size of the heat exchanger can
be reduced.

[0049] The indoor unit 20B according to the third em-
bodiment differs from the configuration of the first em-
bodimentin that the indoor unit 20B includes a first damp-
er group configured to switch whether or not to allow the
indoor air RA or the outdoor air OA to flow through the
discharge air heat exchanger 23 instead of the firstdamp-
er 24. The first damper group includes a third damper
24a, a fourth damper 24b, and a fifth damper 24c. In the
indoor unit 20B, the supply air heat exchanger 22 is dis-
posed in the air supply passage, the discharge air heat
exchanger 23 is disposed in a common air passage, and
the controller 60 controls the third damper 24a, the fourth
damper 24b, and the fifth damper 24c to switch one of
the outdoor air OA and the indoor air RA to flow the com-
mon air passage. The controller 60 changes the positions
of the third damper 24a, the fourth damper 24b, and the
fifth damper 24c to switch whether or not to allow the
indoor air RA or the outdoor air OA to flow through the
discharge air heat exchanger 23.

<Operation>

[0050] Fig. 13 is aflowchart illustrating the control of a
damper according to the third embodiment. Figs. 14 to
16 illustrate an example damper operation according to
the thirdembodiment. In Fig. 13, the control of the damper
will be described as an example control during the cooling
operation.

[0051] As illustrated in Fig. 13, in step S31, the con-
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troller 60 determines whether or not the supply air tem-
perature Tgp detected by the supply air temperature de-
tection unit 50 is higher than a predefined air temperature
lower limit T _. The air temperature lower limit T, is a tem-
perature set as a temperature at which an occupant in
the room feels cold air. When the supply air temperature
Tga is higher than the airtemperature lower limit T, (YES
in step S31), in other words, when it is not necessary to
suppress the cooling capacity, the controller 60 proceeds
the procedure to step S32.

[0052] In step S32, as illustrated in Figs. 14 and 15,
the controller 60 controls the third damper 24a, the fourth
damper 24b, and the fifth damper 24c so as to not allow
the indoor air RA to flow through the discharge air heat
exchanger 23. In step S32, as illustrated in Figs. 14 and
15, the controller 60 controls the third damper 24a, the
fourth damper 24b, and the fifth damper 24c so as to
allow the outdoor air OA to flow through the discharge
air heat exchanger 23.

[0053] Next, the controller 60 compares the indoor air
temperature T\ with the outdoor air temperature Tgp
(step S33). The indoor air temperature T,y is measured
by a thermometer (not shown) disposed in the indoor
space. The outdoor air temperature T, is measured by
the outdoor air temperature detection unit 51.

[0054] When the indoor air temperature Ty is lower
than the outdoor air temperature Tgp (YES in step S33),
the controller 60 proceeds the procedure to step S34. In
step S34, as illustrated in Fig. 14, the controller 60 con-
trols the second damper 25 so as to allow the indoor air
RA to flow through the total heat exchanger 21, and re-
turns the procedure from the subroutine to the main rou-
tine. Thereby, the total heat exchange is performed be-
tween the indoor air RA and the outdoor air OA in the
total heat exchanger 21, which makes it possible to cool
the outdoor air OA flowing through the air supply pas-
sage.

[0055] Aftersteps S32 and S34, the first damper group
(the third damper 24a, the fourth damper 24b, and the
fifthdamper 24c)and the second damper 25 are switched
to the arrangement illustrated in Fig. 14. As illustrated in
Fig. 14, the outdoor air OA is blown by the blower 28 to
flow through the total heat exchanger 21 and then flow
through the supply air heat exchanger 22 and the dis-
charge air heat exchanger 23, and is supplied to the room
as the supply air SA. The indoor air RA is blown by the
blower 29 to flow through the total heat exchanger 21,
and is discharged out of the room as the discharge air EA.
[0056] Thus, when it is not necessary to suppress the
cooling capacity, the cooling capacity of the indoor unit
20B can be prevented from being lowered by preventing
the indoor air RA from flowing through the discharge air
heat exchanger 23. In the indoor unit 20B, since the out-
door air OA flows through both the supply air heat ex-
changer 22 and the discharge air heat exchanger 23, the
cooling capacity can be improved. In the indoor unit 20B,
the total heat exchange is performed between the indoor
air RA and the outdoor air OA in the total heat exchanger
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21, which makes it possible to cool the outdoor air OA
flowing through the air supply passage.

[0057] When the indoor air temperature T,y is higher
than the outdoor air temperature Top (NO in step S33),
the controller 60 proceeds the procedure to step S35. In
step S35, as illustrated in Fig. 15, the controller 60 con-
trols the second damper 25 so as to not allow the indoor
air RA to flow through the total heat exchanger 21, and
returns the procedure from the subroutine to the main
routine. Thus, when itis not necessary to cool the outdoor
air OA flowing through the air supply passage, the total
heatexchange may notbe performed between the indoor
air RA and the outdoor air OA in the total heat exchanger
21.

[0058] Aftersteps S32 and S35, the firstdamper group
(the third damper 24a, the fourth damper 24b, and the
fifth damper 24c)and the second damper 25 are switched
to the arrangement illustrated in Fig. 15. As illustrated in
Fig. 15, the outdoor air OA is blown by the blower 28 to
flow through the total heat exchanger 21 and then flow
through the supply air heat exchanger 22 and the dis-
charge air heat exchanger 23, and is supplied to the room
as the supply air SA. The indoor air RA is discharged out
of the room as the discharge air EA by the blower 29
without flowing through the total heat exchanger 21.
[0059] Thus, when it is not necessary to suppress the
cooling capacity, the cooling capacity of the indoor unit
20B can be prevented from being lowered by preventing
the indoor air RA from flowing through the discharge air
heat exchanger 23. In the indoor unit 20B, since the out-
door air OA flows through both the supply air heat ex-
changer 22 and the discharge air heat exchanger 23, the
cooling capacity can be improved. In the indoor unit 20B,
the indoor air RA is prevented from flowing through the
total heat exchanger 21, and is prevented from exchang-
ing heat with the outdoor air OA flowing through the air
supply passage.

[0060] In step S31, when the supply air temperature
Tga is lower than the air temperature lower limit T (NO
in step S31), in other words, when it is necessary to sup-
press the cooling capacity, the controller 60 proceeds
the procedure to step S36. In step S36, as illustrated in
Fig. 16, the controller 60 controls the third damper 24a,
the fourth damper 24b, and the fifth damper 24c¢ so as to
allow the indoor air RA to flow through the discharge air
heat exchanger 23. Next, in step S37, as illustrated in
Fig. 16, the controller 60 controls the second damper 25
so as to not allow the indoor air RA to flow through the
total heat exchanger 21, and returns the procedure from
the subroutine to the main routine.

[0061] The process in step S36 allows the indoor air
RA flowing through the air discharge passage to flow
through the discharge air heat exchanger 23, whereby
the indoor air RA is cooled. Thereby, it is possible to
suppress the cooling capacity of the supply air heat ex-
changer 22, which makes it possible to increase the sup-
ply air temperature Tg. The process in step S37 pre-
vents the indoor air RA from flowing through the total



13 EP 4 414 622 A1 14

heatexchanger 21, and prevents the outdoor air OA flow-
ing through the air supply passage from being cooled.
Therefore, the minimum capacity (the amount of heat
exchanged by the supply air SA) at the time of suppress-
ing the cooling capacity can be made smaller than the
conventional one, which makes it possible to widen the
temperature range of the supply air which enables con-
tinuous operation.

[0062] Inthe indoor unit 20B according to the third em-
bodiment, when the supply air temperature Tg, is not
lower than the air temperature lower limit T, the dis-
charge air heat exchanger 23 can be used to cool the
outdoorair OAasillustratedin Figs. 14 and 15. Therefore,
the size and specification of the supply airheat exchanger
22 can be reduced, which makes it possible to reduce
the cost of the product.

<Configuration>

[0063] Fig. 17 is a schematic diagram illustrating the
configuration of an indoor unit 20C according to a mod-
ification of the third embodiment. The modification of the
third embodiment differs from the third embodiment in
that the supply air heat exchanger 22 also includes a part
of the configuration of the discharge air heat exchanger
23 of the third embodiment. The other configuration is
the same as that of the third embodiment.

[0064] In the indoor unit 20C, the air passage is parti-
tioned by a third damper 24a, a fourth damper 24b, and
a fifth damper 24c. In the indoor unit 20C, by partitioning
the air passage, the supply air heat exchanger 22 may
also function as the discharge air heat exchanger 23 of
the third embodiment.

Fourth Embodiment
<Configuration>

[0065] Fig. 18 is a schematic diagram illustrating the
configuration of an indoor unit 20D according to a fourth
embodiment. The configuration of the indoor unit 20D
according to the fourth embodiment is the same as the
configuration of the indoor unit 20 according to the first
embodiment. In the fourth embodiment, the control will
be described when the outdoor air temperature Ty, is
lower than a predefined freezing temperature T; during
the heating operation. The freezing temperature T; is a
temperature set as a temperature at which moisture in
the air flowing through the air discharge passage may
freeze.

[0066] When the outdoor air temperature T is lower
than the freezing temperature T, the indoor air RAflowing
through the air discharge passage is cooled by the out-
door air OA, whereby moisture in the air may freeze. This
causes the total heat exchanger 21 to be clogged.
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<Operation>

[0067] Fig. 19is aflowchart illustrating the control of a
damper according to the fourth embodiment. In Fig. 19,
the control of the damper will be described as an example
control during the heating operation. In the indoor unit
20D, the supply air heat exchanger 22 and the discharge
air heat exchanger 23 each function as a condenser.
[0068] As illustrated in Fig. 19, in step S41, the con-
troller 60 determines whether or not the outdoor air tem-
perature T, is higher than the freezing temperature T;.
When the outdoor air temperature T, is higher than the
freezing temperature T; (YES in step S41), the controller
60 proceeds the procedure to step S42. In step S42, the
controller 60 performs the process of steps S11 to S17
of Fig. 9, and returns the procedure from the subroutine
to the main routine.

[0069] When the outdoor air temperature Tq, is lower
than the freezing temperature T; (NO in step S41), the
controller 60 proceeds the procedure to step S43. In step
S43, the controller 60 controls the first damper 24 so as
to allow the indoor air RA to flow through the discharge
air heat exchanger 23. Next, in step S44, the controller
60 controls the second damper 25 so as to allow the
indoor air RA to flow through the total heat exchanger
21, and returns the procedure from the subroutine to the
main routine.

[0070] Thus, according to the indoor unit 20D of the
fourth embodiment, the temperature of the indoor air RA
flowing into the total heat exchanger 21 can be improved
by allowing it to flow through the discharge air heat ex-
changer 23 (steps S43 and S44). This makes it possible
to suppress the freezing of the air moisture in the air
discharge passage and the clogging of the total heat ex-
changer 21.

<Summary>

[0071] The present disclosure relates to an air condi-
tioner 100 including an outdoor unit 10 and an indoor unit
20. The outdoor unit 10 and the indoor unit 20 are con-
nected to each other by a refrigerant pipe 30 to form a
refrigerant circuit. The outdoor unit 10 includes a com-
pressor 11 and an outdoor heatexchanger 13. Theindoor
unit 20 includes an expansion valve 26, a supply air heat
exchanger (an indoor heat exchanger) 22, a discharge
air heat exchanger 23, a blower 28 which serves as an
air supply device configured to supply outdoor air OA into
a room through an air supply passage, and a blower 29
which serves as an air discharge device configured to
discharge indoor air RA out of the room through an air
discharge passage. The indoor heat exchanger is con-
figured to allow air flowing through the air supply passage
or air flowing through the air discharge passage to flow
through the indoor heat exchanger. The indoor unit 20
further includes a first damper 24 which serves as a
switching unit configured to switch whether or not to allow
the indoor air RA flowing through the air discharge pas-
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sage to flow through the discharge air heat exchanger
(an indoor heat exchanger) 23.

[0072] Preferably, the indoor heat exchanger includes
a supply air heat exchanger 22 as a first indoor heat ex-
changer and a discharge air heat exchanger 23 as a sec-
ond indoor heat exchanger. The indoor unit 20 further
includes a controller 60 configured to control the opera-
tion of the first damper 24. The controller 60 controls the
first damper 24 to allow the indoor air RA to flow through
the discharge air heat exchanger 23 so as to suppress
the amount of heat exchanged by the supply air heat
exchanger 22 in the air supply passage.

[0073] Preferably, the indoor heat exchanger includes
a supply air heat exchanger 22 as a first indoor heat ex-
changer and a discharge air heat exchanger 23 as a sec-
ond indoor heat exchanger. The indoor unit 20 further
includes a controller 60 configured to control the opera-
tion of the first damper 24. The first damper 24 is config-
ured to adjust an airflow rate of the indoor air RA flowing
through the discharge air heat exchanger 23. The con-
troller 60 controls the first damper 24 to adjust the airflow
rate of the indoor air RA flowing through the discharge
air heat exchanger 23 so as to adjust the amount of heat
exchanged by the supply air heat exchanger 22 in the air
supply passage.

[0074] Preferably, the indoor heat exchanger includes
a supply air heat exchanger 22 as a first indoor heat ex-
changer and a discharge air heat exchanger 23 as a sec-
ond indoor heat exchanger. The indoor unit 20 further
includes a controller 60 configured to control the opera-
tion of a third damper 24a, a fourth damper 24b, and a
fifth damper 24c, each of which serves as a switching
unit. The supply air heat exchanger 22 is disposed in the
air supply passage, the discharge air heat exchanger 23
is disposed in a common air passage, and the controller
60 controls the third damper 24a, the fourth damper 24b,
and the fifth damper 24c to switch one of the outdoor air
OA and the indoor air RA to flow through the common
air passage.

[0075] Preferably, the indoor unit 20 further includes a
total heat exchanger 21 configured to exchange heat be-
tween the outdoor air OA and the indoor air RA. The
second damper 25, which serves as a switching unit, is
configured to switch whether or not to allow the indoor
air RA flowing through the air discharge passage to flow
through the total heat exchanger 21.

[0076] Preferably, the switching unit includes a first
damper 24 configured to switch whether or not to allow
the indoor air RA to flow through the discharge air heat
exchanger 23 and a second damper 25 configured to
switch whether or not to allow the indoor air RA to flow
through the total heat exchanger 21. when the tempera-
ture Tgp of the air supplied into a room is higher than a
predefined lower limit and the indoor air temperature T
is lower than the outdoor air temperature Tg,, the con-
troller 60 controls the first damper 24 so as to not allow
the indoor air RA to flow through the discharge air heat
exchanger 23, and controls the second damper 25 so as
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to allow the indoor air RA to flow through the total heat
exchanger 21.

[0077] Preferably, the switching unit includes a first
damper 24 configured to switch whether or not to allow
the indoor air RA to flow through the discharge air heat
exchanger 23 and a second damper 25 configured to
switch whether or not to allow the indoor air RA to flow
through the total heat exchanger 21. When the temper-
ature Tgp of the air supplied into a room is higher than a
predefined lower limit and the indoor air temperature T,y
is higher than the outdoor air temperature T, the con-
troller 60 controls the first damper 24 so as to not allow
the indoor air RA to flow through the discharge air heat
exchanger 23, and controls the second damper 25 so as
to not allow the indoor air RA to flow through the total
heat exchanger 21.

[0078] Preferably, the switching unit includes a first
damper 24 configured to switch whether or not to allow
the indoor air RA to flow through the discharge air heat
exchanger 23 and a second damper 25 configured to
switch whether or not to allow the indoor air RA to flow
through the total heat exchanger 21. When the temper-
ature Tg, of the air supplied into a room is lower than a
predefined lower limit, the controller 60 controls the first
damper 24 so as to allow the indoor air RA to flow through
the discharge air heat exchanger 23, and controls the
second damper 25 so as to not allow the indoor air RA
to flow through the total heat exchanger 21.

[0079] Preferably, the switching unit includes a first
damper 24 configured to increase or decrease an airflow
rate of the indoor air RA flowing through the discharge
air heat exchanger 23, and a second damper 25 config-
ured to switch whether or not to allow the indoor air RA
to flow through the total heat exchanger 21. The controller
60 controls the first damper 24 so as to decrease the
airflow rate of the indoor air RA flowing through the dis-
charge air heat exchanger 23 when the temperature Tga
of the air supplied into a room is higher than a predefined
target temperature, and controls the first damper 24 so
as to increase the airflow rate of the indoor air RA flowing
through the discharge air heat exchanger 23 when the
temperature Tg, of the indoor air is lower than the pre-
defined target temperature.

[0080] Preferably, the switching unit includes a third
damper 24a, a fourth damper 24b, and a fifth damper
24c as afirst damper group configured to switch whether
or not to allow the indoor air RA or the outdoor air OA to
flow through the discharge air heat exchanger 23, and
includes a second damper 25 configured to switch wheth-
er or not to allow the indoor air RA to flow through the
total heat exchanger 21. When the temperature Tgp of
the air supplied into a room is higher than a predefined
lower limit and the indoor air temperature T,y is lower
than the outdoor air temperature Tq,, the controller 60
controls the third damper 24a, the fourth damper 24b,
and the fifth damper 24c¢ so as to allow the outdoor air
OA to flow through the discharge air heat exchanger 23,
and controls the second damper 25 so as to allow the
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indoor air RA to flow through the total heat exchanger 21.
[0081] Preferably, the switching unit includes a third
damper 24a, a fourth damper 24b, and a fifth damper
24c as a first damper group configured to switch whether
or not to allow the indoor air RA or the outdoor air OA to
flow through the discharge air heat exchanger 23, and
includes a second damper 25 configured to switch wheth-
er or not to allow the indoor air RA to flow through the
total heat exchanger 21. When the temperature Tgp of
the air supplied into a room is higher than a predefined
lower limit and the indoor air temperature Ty is higher
than the outdoor air temperature T4, the controller 60
controls the third damper 24a, the fourth damper 24b,
and the fifth damper 24c¢ so as to allow the outdoor air
OA to flow through the discharge air heat exchanger 23
and controls the second damper 25 so as to not allow
the indoor air RA to flow through the total heat exchanger
21.

[0082] Preferably, the switching unit includes a third
damper 24a, a fourth damper 24b, and a fifth damper
24c as a first damper group configured to switch whether
or not to allow the indoor air RA or the outdoor air OA to
flow through the discharge air heat exchanger 23, and
includes a second damper 25 configured to switch wheth-
er or not to allow the indoor air RA to flow through the
total heat exchanger 21. When the temperature Tgp of
the air supplied into a room is lower than a predefined
lower limit, the controller 60 controls the third damper
24a, the fourth damper 24b, and the fifth damper 24c¢ so
as to allow the indoor air RA to flow through the discharge
air heat exchanger 23, and controls the second damper
25 so as to not allow the indoor air RA to flow through
the total heat exchanger 21.

[0083] Preferably, the switching unit includes a first
damper 24 configured to switch whether or not to allow
the indoor air RA to flow through the discharge air heat
exchanger 23, and a second damper 25 configured to
switch whether or not to allow the indoor air RA to flow
through the total heat exchanger 21. When the outdoor
air temperature Tgj is lower than a freezing temperature
T;, the controller 60 controls the first damper 24 so as to
allow the indoor air RA to flow through the discharge air
heat exchanger 23, and controls the second damper 25
so as to allow the indoor air RA to flow through the total
heat exchanger 21.

[0084] The airconditioner 100 according to the present
embodiment is provided with the above-described con-
figuration, whereby the temperature of the supply air can
be suitably maintained while the continuous operation is
being performed.

<Modifications>

[0085] Inany ofthe above embodiments, the total heat
exchanger 21 and the second damper 25 may be omitted.
[0086] The methods of suppressing the cooling capac-
ity include a method of reducing the frequency of the
compressor 11 (decreasing the rotation speed) to in-
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crease the evaporation temperature, or a method of re-
ducing the opening degree of the expansion valve 26 to
increase the degree of superheat at the outlet of the evap-
orator. In any of the above embodiments, when the sup-
ply air temperature Tgj is lower than the air temperature
lower limit T, the cooling capacity may be suppressed
by combining these methods and the control method of
the damper operation described above.

[0087] Specifically, when the supply air temperature
Tga is lower than the air temperature lower limit T, the
controller 60 reduces the frequency of the compressor
11 or reduces the opening degree of the expansion valve
26. When the supply air temperature Tg, is lower than
the air temperature lower limit T_ even if the frequency
of the compressor 11 is reduced to the lower limit or the
opening degree of the expansion valve 26 is reduced to
the lower limit, the controller 60 causes the air to flow
through the discharge air heat exchanger 23. Thus, the
indoor air RA flowing through the air discharge passage
is cooled, and the cooling capacity of the supply air heat
exchanger 22 is suppressed, which thereby increases
the supply air temperature Tgpa.

[0088] The reduction in the frequency of the compres-
sor 11 or the reduction in the opening degree of the ex-
pansion valve 26 leads to a reduction in the cooling ca-
pacity and at the same time to a reduction in the power
consumption of the air conditioner 100. On the other
hand, the damper control in the discharge air heat ex-
changer 23 reduces the cooling capacity of the supply
air heat exchanger 22, but does not lead to a reduction
in the power consumption of the air conditioner 100 be-
cause the discharge air heat exchanger 23 will operate
to provide the reduced cooling capacity. Therefore, by
performing the damper control in the discharge air heat
exchanger 23 after reducing the frequency of the com-
pressor 11 or reducing the opening degree of the expan-
sion valve 26, it is possible to suppress the power con-
sumption.

[0089] It should be understood that the embodiments
disclosed herein are illustrative and non-restrictive in all
respects. The scope of the present invention is defined
by the terms of the claims rather than the description of
the embodiments above, and is intended to include any
modifications within the scope and meaning equivalent
to the terms of the claims.

REFERENCE SIGNS LIST

[0090] 10: outdoor unit; 11: compressor; 12: four-way
valve; 13: outdoor heat exchanger; 14, 28, 29: blower;
20, 20A, 20B, 20C, 20D: indoor unit; 21: total heat ex-
changer; 22: supply air heat exchanger; 23: discharge
air heat exchanger; 24: first damper; 24a: third damper;
24b: fourth damper; 24c: fifth damper; 25: second damp-
er; 26: expansion valve; 30, 30a, 30b: refrigerant pipe;
40: duct; 41: outlet port; 42: inlet port; 50: supply air tem-
perature detection unit; 51: outdoor air temperature de-
tection unit; 60: controller; 61: CPU; 62: memory; 100:
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air conditioner; EA: discharge air; SA: supply air; OA:
outdoor air; RA: indoor air

Claims

1. An air conditioner comprising:

an outdoor unit; and

an indoor unit, wherein

the outdoor unit and the indoor unit are connect-
ed to each other by a refrigerant pipe to form a
refrigerant circuit,

the outdoor unit includes a compressor and an
outdoor heat exchanger,

the indoor unit includes an expansion valve, an
indoor heat exchanger, an air supply device con-
figured to supply outdoor air into a room through
an air supply passage, and an air discharge de-
vice configured to discharge indoor air out of the
room through an air discharge passage,

the indoor heat exchanger is configured to allow
air flowing through the air supply passage or air
flowing through the air discharge passage to
flow through the indoor heat exchanger,

the indoor unit further includes a switching unit
configured to switch whether or not to allow the
indoor air flowing through the air discharge pas-
sage to flow through the indoor heat exchanger.

2. The air conditioner according to claim 1, wherein

the indoor heat exchanger includes a firstindoor
heat exchanger and a second indoor heat ex-
changer,

the indoor unit further includes a controller con-
figured to control an operation of the switching
unit, and

the controller controls the switching unit to allow
the indoor air to flow through the second indoor
heat exchanger so as to suppress an amount of
heat exchanged by the first indoor heat ex-
changer in the air supply passage.

3. The air conditioner according to claim 1, wherein

the indoor heat exchanger includes a firstindoor
heat exchanger and a second indoor heat ex-
changer,

the indoor unit further includes a controller con-
figured to control an operation of the switching
unit,

the switching unit is configured to adjust an air-
flow rate of the indoor air flowing through the
second indoor heat exchanger, and

the controller controls the switching unit to adjust
the airflow rate of the indoor air flowing through
the second indoor heat exchanger so as to ad-
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just an amount of heat exchanged by the first

indoor heat exchanger in the air supply passage.

4. The air conditioner according to claim 1, wherein

the indoor heat exchangerincludes a firstindoor
heat exchanger and a second indoor heat ex-
changer,

the indoor unit further includes a controller con-
figured to control an operation of the switching
unit,

the first indoor heat exchanger is disposed in
the air supply passage,

the second indoor heat exchanger is disposed
ina common air passage, and the controller con-
trols the switching unit to switch one of the out-
door air and the indoor air to flow through the
common air passage.

5. The air conditioner according to any one of claims 2
to 4, wherein

the indoor unit further includes a total heat ex-
changer configured to exchange heat between
the outdoor air and the indoor air, and

the switching unitis configured to switch whether
or not to allow the indoor air flowing through the
air discharge passage to flow through the total
heat exchanger.

6. The air conditioner according to claim 5, wherein

the switching unit includes a first damper con-
figured to switch whether or not to allow the in-
door air to flow through the second indoor heat
exchanger, and a second damper configured to
switch whether or not to allow the indoor air to
flow through the total heat exchanger,

when the temperature of the air supplied into a
room is higher than a predefined lower limit and
the temperature of the indoor air is lower than
the temperature of the outdoor air, the controller
controls the first damper so as to not allow the
indoor air to flow through the second indoor heat
exchanger, and controls the second damper so
as to allow the indoor air to flow through the total
heat exchanger.

7. The air conditioner according to claim 5, wherein

the switching unit includes a first damper con-
figured to switch whether or not to allow the in-
door air to flow through the second indoor heat
exchanger, and a second damper configured to
switch whether or not to allow the indoor air to
flow through the total heat exchanger,

when the temperature of the air supplied into a
room is higher than a predefined lower limit and
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the temperature of the indoor air is higher than
the temperature of the outdoor air, the controller
controls the first damper so as to not allow the
indoor air to flow through the second indoor heat
exchanger, and controls the second damper so
as to not allow the indoor air to flow through the
total heat exchanger

8. The air conditioner according to claim 5, wherein

the switching unit includes a first damper con-
figured to switch whether or not to allow the in-
door air to flow through the second indoor heat
exchanger, and a second damper configured to
switch whether or not to allow the indoor air to
flow through the total heat exchanger,

when the temperature of the air supplied into a
room is lower than a predefined lower limit, the
controller controls the first damper so as to allow
the indoor air to flow through the second indoor
heat exchanger, and controls the second damp-
erso as to notallow the indoor air to flow through
the total heat exchanger.

9. The air conditioner according to claim 5, wherein

the switching unit includes a first damper con-
figured to increase or decrease an airflow rate
of the indoor air flowing through the second in-
door heat exchanger and a second damper con-
figured to switch whether or not to allow the in-
door air to flow through the total heat exchanger,
when the temperature of the air supplied into a
room is higher than a predefined target temper-
ature, the controller controls the first damper so
as to decrease the airflow rate of the indoor air
flowing through the second indoor heat ex-
changer, and

when the temperature of the indoor air is lower
than the predefined target temperature, the con-
troller controls the first damper so as to increase
the airflow rate of the indoor air flowing through
the second indoor heat exchanger.

10. The air conditioner according to claim 5, wherein

the switching unit includes a first damper group
configured to switch whether or not to allow the
indoor air or the outdoor air to flow through the
second indoor heat exchanger, and a second
damper configured to switch whether or not to
allow the indoor air to flow through the total heat
exchanger,

when the temperature of the air supplied into a
room is higher than a predefined lower limit and
the temperature of the indoor air is lower than
the temperature of the outdoor air, the controller
controls the first damper group so as to allow
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the outdoor air to flow through the second indoor
heat exchanger, and controls the second damp-
er so as to allow the indoor air to flow through
the total heat exchanger.

11. The air conditioner according to claim 5, wherein

the switching unit includes a first damper group
configured to switch whether or not to allow the
indoor air or the outdoor air to flow through the
second indoor heat exchanger, and a second
damper configured to switch whether or not to
allow the indoor air to flow through the total heat
exchanger,

when the temperature of the air supplied into a
room is higher than a predefined lower limit and
the temperature of the indoor air is higher than
the temperature of the outdoor air, the controller
controls the first damper group so as to allow
the outdoor air to flow through the second indoor
heat exchanger, and controls the second damp-
erso as to not allow the indoor air to flow through
the total heat exchanger.

12. The air conditioner according to claim 5, wherein

the switching unit includes a first damper group
configured to switch whether or not to allow the
indoor air or the outdoor air to flow through the
second indoor heat exchanger, and a second
damper configured to switch whether or not to
allow the indoor air to flow through the total heat
exchanger,

when the temperature of the air supplied into a
room is lower than a predefined lower limit, the
controller controls the first damper group so as
to allow the indoor air to flow through the second
indoor heat exchanger, and controls the second
damper so as to not allow the indoor air to flow
through the total heat exchanger.

13. The air conditioner according to claim 5, wherein

the switching unit includes a first damper con-
figured to switch whether or not to allow the in-
door air to flow through the second indoor heat
exchanger, and a second damper configured to
switch whether or not to allow the indoor air to
flow through the total heat exchanger,

when the temperature of the outdoor air is lower
than a freezing temperature, the controller con-
trols the first damper so as to allow the indoor
air to flow through the second indoor heat ex-
changer, and controls the second damper so as
to allow the indoor air to flow through the total
heat exchanger.
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