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(54) AIR CONDITIONER

(67)  Inanair-conditioning apparatus, which includes
arefrigerant cycle circuitand a heat medium cycle circuit,
a first intermediate heat exchanger exchanges heat be-
tween refrigerant and a heat medium. The air-condition-
ing apparatus includes a heat storage reservoir including
a heat storage tank that stores the heat medium. The

heat medium cycle circuit includes a heat medium flow
switching device that switches a passage to connect the
heat storage reservoir to the heat medium cycle circuit
and allow the heat medium to flow into and from the heat
storage tank.
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Description
Technical Field

[0001] The present invention relates to an air-condi-
tioning apparatus, and particularly to an air-conditioning
apparatus applicable to an apparatus such as a multi-
air-conditioning apparatus for a building.

Background Art

[0002] An existing air-conditioning apparatus, such as
a multi-air-conditioning apparatus for a building, circu-
lates refrigerant between an outdoor unit, which is a heat
source unit disposed outdoors such as on the rooftop of
a building, for example, and an indoor unit disposed in a
space such as a room in a building, to thereby convey
cooling energy or heating energy into the room to perform
a cooling operation or a heating operation.

[0003] For example, hydrofluorocarbon (HFC) refrig-
erant is widely used as the refrigerant for use in such an
air-conditioning apparatus. Further, an air-conditioning
apparatus using natural refrigerant such as carbon diox-
ide (CO,) has also been proposed.

[0004] The existing air-conditioning apparatus circulat-
ing the HFC refrigerant, however, conveys the refrigerant
into the indoor unit to use the refrigerant, and thus has
anissue in that the refrigerant may leak in the space such
as the room and degrade the environment in the room.
[0005] Further, an air-conditioning apparatus called a
chiller generates cooling energy or heating energy in a
heat source unit disposed outside a building. The air-
conditioning apparatus further heats or cools a heat me-
dium, such as water or antifreeze, in a heat exchanger
disposed in an outdoor unit, and conveys the heat me-
dium to a device such as a fan coil unit or a panel heater,
which serves as an indoor unit, to perform cooling or heat-
ing.

[0006] In the air-conditioning apparatus such as the
chiller, the refrigerant is circulated only through the heat
source unit disposed outdoors, and does not pass
through the indoor unit. This air-conditioning apparatus
therefore does not have the issue of refrigerant leakage
into a room, which occurs in the existing air-conditioning
apparatus that circulates the HFC refrigerant.

[0007] This air-conditioning apparatus, however,
needs to heat or cool the heat medium, such as water or
antifreeze, in the heat source unit outside the building
and convey the heat medium into the indoor unit. If a
circulation passage is extended therefor, the power for
conveying the heat medium is substantially increased,
causing an issue of difficulty in achieving energy saving.
[0008] Asamethod of addressing these issues, an air-
conditioning apparatus has been proposed and practi-
cally used which includes an intermediate heat exchang-
er that exchanges heat between refrigerant and a heat
medium different from the refrigerant and safe even in
the event of leakage thereof in a room, and in which a
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heat source unit and the intermediate heat exchanger
form a refrigerant cycle circuit, and the intermediate heat
exchanger and an indoor unit form a heat medium cycle
circuit (see Patent Literature 1 and Patent Literature 2,
for example).

[0009] Suchanair-conditioning apparatus conveys the
heat medium into the indoor unit disposed in a space
such as a room, and thus is capable of preventing the
refrigerant leakage into the space such as a room. The
air-conditioning apparatus further enables the circulation
passage of the heat medium to be shorter than that of
the chiller, and thus is capable of achieving energy sav-

ing.

Citation List
Patent Literature
[0010]

Patent Literature 1: International Publication No.
2010/049998
Patent Literature 2: International Publication No.
2011/030429

Summary of Invention
Technical Problem

[0011] The air-conditioning apparatus described in
Patent Literature 1 exchanges heat between the refrig-
erant in a refrigeration cycle and the air in the room via
the heat medium and the intermediate heat exchanger,
andthereby is capable of ensuring sufficient performance
as compared with the performance of the chiller.

[0012] As compared with a normal direct-expansion
air-conditioning apparatus, however, the air-conditioning
apparatus described in Patent Literature 1 has an issue
of degraded air-conditioning performance due to an in-
crease in the number of heat exchanges and the differ-
ence in energy consumption of the conveyance of the
heat medium from the conveyance of the refrigerant.
[0013] Further, the air-conditioning apparatus de-
scribed in Patent Literature 2 includes a plurality of inter-
mediate heat exchangers. In a cooling only operation
mode in which the operation mode is cooling in all of a
plurality of indoor units, or in a heating only operation
mode in which the operation mode is heating in all of the
plurality of indoor units, the air-conditioning apparatus
switches the refrigerant cycle circuit to cause all of the
intermediate heat exchangers to perform heat exchange
according to cooling or heating, and thereby is capable
of increasing the heat exchange efficiency.

[0014] In a cooling and heating mixed operation mode
in which the indoor units have different operation modes,
however, itis necessary to divide the plurality of interme-
diate heatexchangers into intermediate heat exchangers
for cooling and intermediate heat exchangers for heating,
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thereby causing an issue of difficulty in sufficiently in-
creasing the heat exchange efficiency.

[0015] The presentinvention has therefore been made
in view of the above-described issues of the existing tech-
niques, and aims to provide an air-conditioning apparatus
including an intermediate heat exchanger, a refrigerant
cycle circuit, and a heat medium cycle circuit, and capa-
ble of achieving improvementin air-conditioning perform-
ance and energy saving.

Solution to Problem

[0016] An air-conditioning apparatus according to an
embodiment of the present invention includes a refriger-
ant cycle circuit, which has a compressor, a heat source-
side heat exchanger, an expansion device, and a refrig-
erant-side passage of afirstintermediate heat exchanger
connected by a refrigerant pipe to circulate refrigerant
through the refrigerant cycle circuit, a heat medium cycle
circuit, which has a heat medium-side passage of the
first intermediate heat exchanger and a use-side heat
exchanger connected by a heat medium pipe to circulate
a heat medium through the heat medium cycle circuit,
and a heat storage reservoir, which includes a heat stor-
age tank to store the heat medium. The first intermediate
heat exchanger exchanges heat between the refrigerant
and the heat medium. The heat medium cycle circuit in-
cludes a heat medium flow switching device configured
to switch a passage to connect the heat storage reservoir
to the heat medium cycle circuit and allow the heat me-
dium to flow into and from the heat storage tank.

Advantageous Effects of Invention

[0017] As described above, according to the present
invention, the air-conditioning apparatus including the re-
frigerant cycle circuit and the heat medium cycle circuit
switches the passage to connect the heat storage reser-
voir to the heat medium cycle circuit and use the heat
medium in the heat storage tank provided in the heat
storage reservoir, thereby enabling improvement in air-
conditioning performance and energy saving.

Brief Description of Drawings
[0018]

[Fig. 1] Fig. 1 is a schematic diagram illustrating an
example of the configuration of an air-conditioning
apparatus according to Embodiment 1 of the present
invention.

[Fig. 2] Fig. 2 is a schematic diagram illustrating an
example of the circuit configuration of a refrigerant
cycle circuit in the air-conditioning apparatus accord-
ing to Embodiment 1 of the present invention.

[Fig. 3] Fig. 3 is a schematic diagram illustrating an
example of the circuit configuration of a heat medium
cycle circuitin the air-conditioning apparatus accord-
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ing to Embodiment 1 of the present invention.

[Fig. 4] Fig. 4 is a schematic diagram for illustrating
a flow passage of refrigerant in the refrigerant cycle
circuit of Fig. 2 in a cooling only operation mode.
[Fig. 5] Fig. 5 is a schematic diagram for illustrating
a flow passage of the refrigerant in the refrigerant
cycle circuit of Fig. 2 in a heating only operation
mode.

[Fig. 6] Fig. 6 is a schematic diagram for illustrating
a flow passage of the refrigerant in the refrigerant
cycle circuit of Fig. 2 in a cooling main operation
mode.

[Fig. 7] Fig. 7 is a schematic diagram for illustrating
a flow passage of the refrigerant in the refrigerant
cycle circuit of Fig. 2 in a heating main operation
mode.

[Fig. 8] Fig. 8 is a schematic diagram for illustrating
flow passages of a heat medium in the heat medium
cycle circuit of Fig. 3 when a heat storage reservoir
is not used.

[Fig. 9] Fig. 9 is a schematic diagram for illustrating
flow passages of the heat medium in the heat medi-
um cycle circuit of Fig. 3 when the heat storage res-
ervoir is used.

[Fig. 10] Fig. 10 is a flowchart illustrating an example
of the procedure of a process of determining whether
or not to use the heat storage reservoir in the heat
medium cycle circuit of Fig. 3 in a cooling operation.
[Fig. 11] Fig. 11 is a flowchart illustrating an example
of the procedure of a process of determining whether
or not to use the heat storage reservoir in the heat
medium cycle circuit of Fig. 3 in a heating operation.
[Fig. 12] Fig. 12 is a flowchart illustrating an example
of the procedure of a process of determining whether
or not to use the heat storage reservoir in the heat
medium cycle circuit of Fig. 3 atthe end of the cooling
operation.

[Fig. 13] Fig. 13 is a flowchart illustrating an example
of the procedure of a process of determining whether
or not to use the heat storage reservoir in the heat
medium cycle circuit of Fig. 3 atthe end of the heating
operation.

[Fig. 14] Fig. 14 is a flowchart illustrating an example
of the procedure of a process of determining whether
or not to use the heat storage reservoir in the heat
medium cycle circuit of Fig. 3 in a defrosting opera-
tion.

[Fig. 15] Fig. 15 is a schematic diagram illustrating
an example of the configuration of an air-conditioning
apparatus according to Embodiment 2 of the present
invention.

[Fig. 16] Fig. 16 is a schematic diagram illustrating
an example of the circuit configuration of a refrigerant
cycle circuitin the air-conditioning apparatus accord-
ing to Embodiment 2 of the present invention.

[Fig. 17]1Fig. 17 is a schematic diagram forillustrating
a flow passage of the refrigerant in the refrigerant
cycle circuit of Fig. 16 in cooling energy storage in
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the cooling only operation mode.

[Fig. 18] Fig. 18 is a schematic diagram forillustrating
a flow passage of the refrigerant in the refrigerant
cycle circuit of Fig. 16 in heating energy storage in
the cooling only operation mode.

[Fig. 19]Fig. 19 is a schematic diagram forillustrating
a flow passage of the refrigerant in the refrigerant
cycle circuit of Fig. 16 in the cooling energy storage
in the heating only operation mode.

[Fig. 20] Fig. 20 is a schematic diagram for illustrating
a flow passage of the refrigerant in the refrigerant
cycle circuit of Fig. 16 in the heating energy storage
in the heating only operation mode.

[Fig. 21]Fig. 21 is a schematic diagram forillustrating
a flow passage of the refrigerant in the refrigerant
cycle circuit of Fig. 16 in the cooling energy storage
in the cooling main operation mode.

[Fig. 22] Fig. 22 is a schematic diagram for illustrating
a flow passage of the refrigerant in the refrigerant
cycle circuit of Fig. 16 in the heating energy storage
in the cooling main operation mode.

[Fig. 23] Fig. 23 is a schematic diagram forillustrating
a flow passage of the refrigerant in the refrigerant
cycle circuit of Fig. 16 in the cooling energy storage
in the heating main operation mode.

[Fig. 24] Fig. 24 is a schematic diagram forillustrating
a flow passage of the refrigerant in the refrigerant
cycle circuit of Fig. 16 in the heating energy storage
in the heating main operation mode.

Description of Embodiments
Embodiment 1

[0019] An air-conditioning apparatus according to Em-
bodiment 1 of the present invention will be described be-
low.

[0020] Fig. 1is a schematic diagram illustrating an ex-
ample of the configuration of an air-conditioning appara-
tus 1 accordingto Embodiment 1 of the presentinvention.
[0021] As illustrated in Fig. 1, the air-conditioning ap-
paratus 1 is formed of an outdoor unit 10 serving as a
heat source unit, a plurality of indoor units 20, an inter-
mediate heat exchanger 30, a heat storage reservoir 40,
and a controller 50. The example of Fig. 1 illustrates a
case in which the air-conditioning apparatus 1 includes
two indoor units 20. However, the configuration is not
limited thereto, and the air-conditioning apparatus 1 may
include three or more indoor units 20, for example.
[0022] The outdoor unit 10 is connected to a refriger-
ant-side passage of the intermediate heat exchanger 30
by two refrigerant pipes 2 through which refrigerant flows.
Further, the outdoor unit 10, the intermediate heat ex-
changer 30, and the refrigerant pipes 2 form a refrigerant
cycle circuit 5.

[0023] Further, each of the plurality of indoor units 20
is connected to a heat medium-side passage of the in-
termediate heat exchanger 30 by two heat medium pipes
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3 through which a heat medium flows. Further, the heat
storage reservoir 40 is connected to the heat medium-
side passage of the intermediate heat exchanger 30 by
two heat medium pipes 4 through which the heat medium
flows. Further, the plurality of indoor units 20, the inter-
mediate heat exchanger 30, the heat storage reservoir
40, and the heat medium pipes 3 and 4 form a heat me-
dium cycle circuit 6.

[Circuit Configuration of Refrigerant Cycle Circuit]

[0024] Fig. 2 is a schematic diagram illustrating an ex-
ample of the circuit configuration of the refrigerant cycle
circuit 5 in the air-conditioning apparatus 1 according to
Embodiment 1 of the present invention.

[0025] Asdescribed above, the refrigerant cycle circuit
5 is formed of the outdoor unit 10, the intermediate heat
exchanger 30, and the refrigerant pipes 2.

[0026] The intermediate heat exchanger 30 includes
parts related to the refrigerant cycle circuit 5 and parts
related to the heat medium cycle circuit 6. In the inter-
mediate heat exchanger 30 illustrated in Fig. 2, only the
parts related to the refrigerant cycle circuit 5 will be illus-
trated and described.

[Outdoor Unit]

[0027] The outdoor unit 10 is formed of a compressor
11, a first refrigerant flow switching device 12, a heat
source-side heat exchanger 13, and four check valves
14a to 14d.

[0028] The compressor 11 suctions low-temperature,
low-pressure refrigerant, compresses the refrigerant,
and discharges the refrigerant as high-temperature,
high-pressure gas refrigerant. For example, the com-
pressor 11 may be a compressor such as an inverter
compressor, the driving frequency of which is changed
as desired to enable control of the capacity of the inverter
compressor, which corresponds to the amount of refrig-
erant sent out per unit time by the inverter compressor.
[0029] The first refrigerant flow switching device 12
switches the flow direction of the refrigerant to switch
between a cooling operation and a heating operation.
Fig. 2 illustrates the first refrigerant flow switching device
12 in the heating operation. The first refrigerant flow
switching device 12 may use a four-way valve, for exam-
ple, or may use a four-way valve in combination with an-
other valve.

[0030] The heat source-side heat exchanger 13 ex-
changes heat between the refrigerant and air supplied
by a not-illustrated, heat source-side air-sending device
such as a fan (hereinafter referred to as the "outdoor air"
as appropriate).

[0031] Specifically, in the cooling operation and a de-
frosting operation, the heat source-side heat exchanger
13 functions as a condenser that transfers the heat of
the refrigerant to the outdoor air to condense the refrig-
erant. Further, in the heating operation, the heat source-
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side heat exchanger 13 functions as an evaporator that
evaporates the refrigerant to cool the outdoor air with
evaporation heat generated in the evaporation.

[0032] The check valves 14ato 14d allow the refriger-
ant flowing through the refrigerant pipes 2 to flow only in
a predetermined direction.

[0033] The check valve 14ais provided to the refriger-
ant pipe 2 between the intermediate heat exchanger 30
and the first refrigerant flow switching device 12 to allow
the refrigerant to flow from the intermediate heat ex-
changer 30 toward the outdoor unit 10 in the cooling op-
eration including a cooling only operation and a cooling
main operation, which will be described later.

[0034] The check valve 14b is provided to a first con-
necting pipe 2a connecting the two refrigerant pipes 2 to
allow the refrigerant returning from the intermediate heat
exchanger 30in the heating operation including a heating
only operation and a heating main operation to flow into
a suction side of the compressor 11.

[0035] The check valve 14c is provided to a second
connecting pipe 2b connecting the two refrigerant pipes
2 to allow the refrigerant discharged from the compressor
11 in the heating operation to flow into the intermediate
heat exchanger 30.

[0036] The check valve 14d is provided to the refriger-
ant pipe 2 between the heat source-side heat exchanger
13 and the intermediate heat exchanger 30 to allow the
refrigerant to flow from the outdoor unit 10 toward the
intermediate heat exchanger 30 in the cooling operation.

[Intermediate Heat Exchanger (Refrigerant Cycle Circuit
Side)]

[0037] The intermediate heat exchanger 30 is formed
of two first intermediate heat exchangers 31a and 31b,
two expansion devices 32a and 32b, two opening and
closing devices 33a and 33b, and two second refrigerant
flow switching devices 34a and 34b.

[0038] Each of the first intermediate heat exchangers
31aand 31 b functions as a condenser or an evaporator
to exchange heatbetween the refrigerant flowing through
the refrigerant cycle circuit 5 and the heat medium flowing
through the heat medium cycle circuit 6.

[0039] The first intermediate heat exchanger 31a is
provided between the expansion device 32a and the sec-
ond refrigerant flow switching device 34a. Further, the
first intermediate heat exchanger 31b is provided be-
tween the expansion device 32b and the second refrig-
erant flow switching device 34b.

[0040] Each of the expansion devices 32a and 32b
functions as an expansion valve that reduces the pres-
sure of the refrigerant flowing through the refrigerant cy-
cle circuit 5 to expand the refrigerant. Each of the expan-
sion devices 32a and 32b is formed of a valve having a
controllable opening degree, such as an electronic ex-
pansion valve, for example.

[0041] The expansion device 32a is provided on the
upstream side of the first intermediate heat exchanger

10

15

20

25

30

35

40

45

50

55

31a in the flow of the refrigerant in the cooling only op-
eration mode. Further, the expansion device 32b is pro-
vided on the upstream side of the first intermediate heat
exchanger 31 b in the flow of the refrigerant in the cooling
only operation mode.

[0042] Each of the opening and closing devices 33a
and 33b, which is a two-way valve, for example, opens
or closes the corresponding refrigerant pipe 2.

[0043] The opening and closing device 33a is provided
to the refrigerant pipe 2 on a refrigerant inlet side of the
intermediate heat exchanger 30. Further, the opening
and closing device 33b is provided to a pipe connecting
the refrigerant pipe 2 on the refrigerant inlet side of the
intermediate heat exchanger 30 and the refrigerant pipe
2 on a refrigerant outlet side of the intermediate heat
exchanger 30.

[0044] The second refrigerant flow switching devices
34a and 34b switch the flow direction of the refrigerant
in accordance with the operation mode. Fig. 2 illustrates
the second refrigerant flow switching devices 34a and
34b in the heating operation. Each of the second refrig-
erant flow switching devices 34a and 34b may use a four-
way valve, for example, or may use a four-way valve in
combination with another valve.

[0045] The second refrigerant flow switching device
34a is provided on the downstream side of the first inter-
mediate heat exchanger 31ain the flow of the refrigerant
in the cooling only operation mode. Further, the second
refrigerant flow switching device 34b is provided on the
downstream side of the firstintermediate heat exchanger
31b in the flow of the refrigerant in the cooling only op-
eration mode.

[Circuit Configuration of Heat Medium Cycle Circuit]

[0046] Fig. 3 is a schematic diagram illustrating an ex-
ample of the circuit configuration of the heat medium cy-
cle circuit 6 in the air-conditioning apparatus 1 according
to Embodiment 1 of the present invention.

[0047] Asdescribed above, the heat medium cycle cir-
cuit 6 is formed of the plurality of indoor units 20a to 20c,
the intermediate heat exchanger 30, the heat storage
reservoir 40, and the heat medium pipes 3 and 4.
[0048] In the intermediate heat exchanger 30 illustrat-
ed in Fig. 3, only the parts thereof related to the heat
medium cycle circuit 6 will be illustrated and described.
Further, in this example, a description will be given of a
case in which the heat medium cycle circuit 6 includes
the three indoor units 20a to 20c. However, the number
of the indoor units 20 is not limited thereto, and may be
two, or may be four or more, for example.

[Intermediate Heat Exchanger (Heat Medium Cycle Cir-
cuit Side)]

[0049] The intermediate heat exchanger 30 is config-
ured toinclude the twofirst intermediate heat exchangers
31aand 31b, two pumps 35a and 35b, two first heat me-
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dium flow switching devices 36a and 36b, six second
heat medium flow switching devices 37a to 37f, and four
heat medium temperature sensors 38a to 38d.

[0050] The pumps 35a and 35b are provided to circu-
late the heat medium flowing through at least one of the
heat medium pipes 3 and the heat medium pipes 4. Itis
preferable to form each of the pumps 35a and 35b with
a pump having a controllable capacity, for example, to
make the flow rate thereof adjustable in accordance with
the magnitude of the load of the indoor units 20.

[0051] The pump 35a is provided between the first in-
termediate heat exchanger 31a and the firstheat medium
flow switching device 36a. Further, the pump 35b is pro-
vided to the heat medium pipe 3 between the first inter-
mediate heat exchanger 31b and the first heat medium
flow switching device 36b.

[0052] The first heat medium flow switching devices
36a and 36b switch the flow direction of the heat medium
in accordance with the usage state of the later-described
heat storage reservoir 40. Fig. 3 illustrates the first heat
medium flow switching devices 36a and 36b in a state in
which the heat storage reservoir 40 is not used. Each of
the first heat medium flow switching devices 36a and 36b
may use a four-way valve, for example, or may use a
four-way valve in combination with another valve.
[0053] The firstheatmedium flow switching device 36a
is provided on the downstream side of the pump 35a.
Further, the first heat medium flow switching device 36b
is provided on the downstream side of the pump 35b.
[0054] Each of the second heat medium flow switching
devices 37ato 37f, which is a three-way valve, for exam-
ple, switches the flow direction of the heat medium. The
number of the second heat medium flow switching de-
vices 37a to 37f to be provided is set in accordance with
the number of the indoor units 20 provided to the air-
conditioning apparatus 1.

[0055] The second heat medium flow switching device
37ais provided to aninlet side of a heat medium passage
of a use-side heat exchanger 21a provided to the later-
described indoor unit 20a. One of three ports of the sec-
ond heat medium flow switching device 37a is connected
to the first heat medium flow switching device 36a. An-
other one of the three ports of the second heat medium
flow switching device 37a is connected to the first heat
medium flow switching device 36b. The remaining one
of the three ports of the second heat medium flow switch-
ing device 37a is connected to the use-side heat ex-
changer 21a of the indoor unit 20a.

[0056] The second heat medium flow switching device
37bis provided to an outlet side of the heat medium pas-
sage of the use-side heat exchanger 21a in the indoor
unit 20a. One of three ports of the second heat medium
flow switching device 37b is connected to the first inter-
mediate heat exchanger 31a. Another one of the three
ports of the second heat medium flow switching device
37bis connected to the first intermediate heat exchanger
31b. The remaining one of the three ports of the second
heat medium flow switching device 37b is connected to
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the use-side heat exchanger 21a of the indoor unit 20a.
[0057] The second heat medium flow switching device
37cis provided to aninlet side of a heat medium passage
of a use-side heat exchanger 21b provided to the later-
described indoor unit 20b. One of three ports of the sec-
ond heat medium flow switching device 37c is connected
to the first heat medium flow switching device 36a. An-
other one of the three ports of the second heat medium
flow switching device 37c¢ is connected to the first heat
medium flow switching device 36b. The remaining one
of the three ports of the second heat medium flow switch-
ing device 37c is connected to the use-side heat ex-
changer 21b of the indoor unit 20b.

[0058] The second heat medium flow switching device
37d is provided to an outlet side of the heat medium pas-
sage of the use-side heat exchanger 21b in the indoor
unit 20b. One of three ports of the second heat medium
flow switching device 37d is connected to the first inter-
mediate heat exchanger 31a. Another one of the three
ports of the second heat medium flow switching device
37d is connected to the first intermediate heat exchanger
31b. The remaining one of the three ports of the second
heat medium flow switching device 37d is connected to
the use-side heat exchanger 21b of the indoor unit 20b.
[0059] The second heat medium flow switching device
37eis provided to aninlet side of a heat medium passage
of a use-side heat exchanger 21c provided to the later-
described indoor unit 20c. One of three ports of the sec-
ond heat medium flow switching device 37e is connected
to the first heat medium flow switching device 36a. An-
other one of the three ports of the second heat medium
flow switching device 37e is connected to the first heat
medium flow switching device 36b. The remaining one
of the three ports of the second heat medium flow switch-
ing device 37e is connected to the use-side heat ex-
changer 21c of the indoor unit 20c.

[0060] The second heat medium flow switching device
37fis provided to an outlet side of the heat medium pas-
sage of the use-side heat exchanger 21c in the indoor
unit 20c. One of three ports of the second heat medium
flow switching device 37f is connected to the first inter-
mediate heat exchanger 31a. Another one of the three
ports of the second heat medium flow switching device
37fis connected to the first intermediate heat exchanger
31b. The remaining one of the three ports of the second
heat medium flow switching device 37f is connected to
the use-side heat exchanger 21c of the indoor unit 20c.
[0061] The heat medium temperature sensors 38a to
38d are provided to the heat medium pipes 3 on an inlet
side and an outlet side of the first intermediate heat ex-
changer 31a and on an inlet side and an outlet side of
the first intermediate heat exchanger 31b to detect the
temperature of the heat medium. Each of the heat me-
dium temperature sensors 38a to 38d may use a ther-
mistor, for example.

[0062] The heat medium temperature sensor 38a is
provided to the heat medium pipe 3 on the outlet side of
the first intermediate heat exchanger 31a to detect the
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temperature of the heat medium flowing from the first
intermediate heat exchanger 31a.

[0063] The heat medium temperature sensor 38b is
provided to the heat medium pipe 3 on the inlet side of
the first intermediate heat exchanger 31a to detect the
temperature of the heat medium flowing into the first in-
termediate heat exchanger 31a.

[0064] The heat medium temperature sensor 38c is
provided to the heat medium pipe 3 on the outlet side of
the first intermediate heat exchanger 31b to detect the
temperature of the heat medium flowing from the first
intermediate heat exchanger 31 b.

[0065] The heat medium temperature sensor 38d is
provided to the heat medium pipe 3 on the inlet side of
the first intermediate heat exchanger 31b to detect the
temperature of the heat medium flowing into the first in-
termediate heat exchanger 31 b.

[0066] Temperature information obtained by these
heat medium temperature sensors 38ato 38d is supplied
to the later-described controller 50.

[Indoor Units]

[0067] The indoor units 20a to 20c cool or heat the air
in an indoor space (hereinafter referred to as the "indoor
air" as appropriate"), for example.

[0068] The indoor unit 20a is formed of the use-side
heat exchanger 21a and an indoor temperature sensor
22a. The indoor unit 20b is formed of the use-side heat
exchanger 21b and an indoor temperature sensor 22b.
The indoor unit 20c is formed of the use-side heat ex-
changer 21c and an indoor temperature sensor 22c.
[0069] In the following description, the indoor units 20a
to 20c will be simply referred to as the "indoor units 20"
where distinction therebetween is not particularly neces-
sary. Further, the use-side heat exchangers 21a to 21b
will similarly be simply referred to as the "use-side heat
exchangers 21." Further, the indoor temperature sensors
22a to 22c¢ will similarly be simply referred to as the "in-
door temperature sensors 22."

[0070] Each of the use-side heat exchangers 21 ex-
changes heat between the heat medium and the indoor
air supplies by a not-illustrated, use-side air-sending de-
vice such as a fan. Thereby, heating air or cooling air to
be supplied to the indoor space is produced.

[0071] Whenthe heatmediumisconveying coolingen-
ergy in the cooling operation, the use-side heat exchang-
er 21 functions as an evaporator to perform cooling by
cooling the indoor air. Further, when the heat medium is
conveying heating energy in the heating operation, the
use-side heat exchanger 21 functions as a condenser to
perform heating by heating the indoor air.

[0072] Theindoor temperature sensors 22 are provid-
ed at respective predetermined positions with respect to
the indoor units 20.

[0073] Theindoor temperature sensor 22a is provided
at a predetermined position of the indoor unit 20a to de-
tect the temperature of an indoor space provided with
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the indoor unit 20a. The indoor temperature sensor 22b
is provided at a predetermined position of the indoor unit
20b to detect the temperature of an indoor space provid-
ed with the indoor unit 20b. The indoor temperature sen-
sor 22c is provided at a predetermined position of the
indoor unit 20c to detect the temperature of an indoor
space provided with the indoor unit 20c.

[0074] Temperature information obtained as results of
detection by the indoor temperature sensors 22a to 22¢
and indicating the temperatures of the indoor spaces is
supplied to the controller 50.

[Heat Storage Reservoir]

[0075] The heat storage reservoir 40 is formed of a
heat storage tank 41 and a tank temperature sensor 42.
[0076] The heat storage tank 41 stores the heat medi-
um flowing through the heat medium pipes 4. With a ma-
terial or mechanism of the heat storage tank 41, the heat
storage tank 41 has a function of maintaining the tem-
perature of the heat medium in the tank.

[0077] The tank temperature sensor 42 is provided in
the heat storage tank 41 to detect the temperature of the
heat medium in the heat storage tank 41. Temperature
information obtained as a detection result and indicating
the water temperature of the heat medium in the heat
storage tank 41 is supplied to the controller 50.

[0078] The controller 50, which is formed of a micro-
computer, for example, controls the entire air-condition-
ing apparatus 1.

[0079] For example, based on information such as de-
tection results obtained by a variety of detecting units
such as the temperature sensors, the controller 50 exe-
cutes later-described operation modes by controlling, for
example, the driving frequency of the compressor 11, the
rotation speeds ofthe air-sending devices (including turn-
on and turn-off thereof), the switching of the first refrig-
erant flow switching device 12, the opening degrees of
the expansion devices 32a and 32b, the opening and
closing of the opening and closing devices 33a and 33b,
the switching of the second refrigerant flow switching de-
vices 34a and 34b, the driving of the pumps 35a and 35b,
the switching of the first heat medium flow switching de-
vices 36a and 36b, and the switching of the second heat
medium flow switching devices 37a to 37f.

[0080] The controller 50 may be provided to a prede-
termined device, such as the outdoor unit 10, or may be
provided to each of the devices.

[Operation of Refrigerant Cycle Circuit]

[0081] A description will now be given of movements
of the refrigerant in the refrigerant cycle circuit 5 of the
air-conditioning apparatus 1 having the above-described
configuration in the cooling only operation mode, the
heating only operation mode, the cooling main operation
mode, and the heating main operation mode.

[0082] The air-conditioning apparatus 1 is capable of
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performing the cooling operation or the heating operation
with the control of the controller 50 based on instructions
from the indoor units 20. That is, the air-conditioning ap-
paratus 1 is capable of operating all of the indoor units
20 in the same mode, and is also capable of operating
the indoor units 20 in different modes from one another.
[0083] Herein, the operation mode in which all of the
indoor units 20 perform the cooling operation will be re-
ferred to as the "cooling only operation mode," and the
operation mode in which all of the indoor units 20 perform
the heating operation will be referred to as the "heating
only operation mode." Further, the operation mode in
which the majority of the operations performed by all of
the indoor units 20 is the cooling operation will be referred
to as the "cooling main operation mode," and the oper-
ation mode in which the majority of the operations per-
formed by all of the indoor units 20 is the heating oper-
ation will be referred to as the "heating main operation
mode."

[Cooling Only Operation Mode]

[0084] Fig. 4 is a schematic diagram for illustrating a
flow passage of the refrigerant in the refrigerant cycle
circuit 5 of Fig. 2 in the cooling only operation mode.
[0085] In Fig. 4, a passage indicated by a bold line is
arefrigerant passage in the cooling only operation mode,
and the flow direction of the refrigerant in the refrigerant
passage is indicated by arrows.

[0086] In the cooling only operation mode, the first re-
frigerant flow switching device 12 and the second refrig-
erant flow switching devices 34a and 34b are first
switched as illustrated in Fig. 4. Further, the opening and
closing device 33a is opened, and the opening and clos-
ing device 33b is closed.

[0087] Low-temperature, low-pressure refrigerant is
compressed by the compressor 11 and discharged as
high-temperature, high-pressure gas refrigerant.

[0088] The high-temperature, high-pressure gas re-
frigerant discharged from the compressor 11 flows into
the heat source-side heat exchanger 13 via the first re-
frigerant flow switching device 12. The high-temperature,
high-pressure gas refrigerant flowing into the heat
source-side heat exchanger 13 condenses while ex-
changing heat with and transferring heat to the outdoor
air, and flows from the heat source-side heat exchanger
13 as subcooled high-pressure liquid refrigerant.
[0089] The high-pressure liquid refrigerant flowing
from the heat source-side heat exchanger 13 flows from
the outdoor unit 10 via the check valve 14d, and flows
into the intermediate heat exchanger 30.

[0090] The high-pressure liquid refrigerant flowing into
the intermediate heat exchanger 30 flows into the expan-
sion devices 32a and 32b via the opening and closing
device 33a.

[0091] The high-pressure liquid refrigerant flowing into
the expansion device 32a is reduced in pressure and
expanded to turn into low-temperature, low-pressure,
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two-phase gas-liquid refrigerant, and flows into the first
intermediate heat exchanger 31a.

[0092] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing into the first intermediate
heat exchanger 31a exchanges heat with and receives
heat from the heat medium to evaporate and thereby cool
the heat medium, and flows from the first intermediate
heat exchanger 31a as low-temperature, low-pressure
gas refrigerant. The low-temperature, low-pressure gas
refrigerant flowing from the first intermediate heat ex-
changer 31a flows from the intermediate heat exchanger
30 via the second refrigerant flow switching device 34a,
and flows into the outdoor unit 10.

[0093] Meanwhile, the high-pressure liquid refrigerant
flowing into the expansion device 32b is reduced in pres-
sure and expanded to turn into low-temperature, low-
pressure, two-phase gas-liquid refrigerant, and flows into
the first intermediate heat exchanger 31b.

[0094] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing into the first intermediate
heat exchanger 31b exchanges heat with and receives
heat from the heat medium to evaporate and thereby cool
the heat medium, and flows from the first intermediate
heat exchanger 31b as low-temperature, low-pressure
gas refrigerant.

[0095] The low-temperature, low-pressure gas refrig-
erant flowing from the first intermediate heat exchanger
31b flows from the intermediate heat exchanger 30 via
the second refrigerant flow switching device 34b, and
flows into the outdoor unit 10.

[0096] The low-temperature, low-pressure gas refrig-
erant flowing into the outdoor unit 10 is suctioned into
the compressor 11 via the check valve 14a and the first
refrigerant flow switching device 12. Thereafter, the
above-described cycle is repeated.

[Heating Only Operation Mode]

[0097] Fig. 5 is a schematic diagram for illustrating a
flow passage of the refrigerant in the refrigerant cycle
circuit 5 of Fig. 2 in the heating only operation mode.
[0098] In Fig. 5, a passage indicated by a bold line is
arefrigerant passage in the heating only operation mode,
and the flow direction of the refrigerant in the refrigerant
passage is indicated by arrows.

[0099] In the heating only operation mode, the first re-
frigerant flow switching device 12 and the second refrig-
erant flow switching devices 34a and 34b are first
switched as illustrated in Fig. 5. Further, the opening and
closing device 33ais closed, and the opening and closing
device 33b is opened.

[0100] Low-temperature, low-pressure refrigerant is
compressed by the compressor 11 and discharged as
high-temperature, high-pressure gas refrigerant.

[0101] The high-temperature, high-pressure gas re-
frigerant discharged from the compressor 11 flows from
the outdoor unit 10 via the first refrigerant flow switching
device 12 and the check valve 14c provided to the second
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connecting pipe 2b, and flows into the intermediate heat
exchanger 30.

[0102] The high-temperature, high-pressure gas re-
frigerant flowing into the intermediate heat exchanger 30
flows into the first intermediate heat exchangers 31a and
31bviathe second refrigerant flow switching devices 34a
and 34b, respectively.

[0103] The high-temperature, high-pressure gas re-
frigerant flowing into the first intermediate heat exchang-
er 31a condenses while exchanging heat with and trans-
ferring heat to the heat medium to thereby heat the heat
medium, and flows from the first intermediate heat ex-
changer 31a as subcooled high-pressure liquid refriger-
ant.

[0104] The high-pressure liquid refrigerant flowing
from the first intermediate heat exchanger 31ais reduced
in pressure and expanded by the expansion device 32a
to turn into low-temperature, low-pressure, two-phase
gas-liquid refrigerant, and flows from the expansion de-
vice 32a.

[0105] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing from the expansion device
32a flows from the intermediate heat exchanger 30 via
the opening and closing device 33b, and flows into the
outdoor unit 10.

[0106] Meanwhile, the high-temperature, high-pres-
sure gas refrigerant flowing into the firstintermediate heat
exchanger 31b condenses while exchanging heat with
and transferring heat to the heat medium to thereby heat
the heat medium, and flows from the first intermediate
heat exchanger 31b as subcooled high-pressure liquid
refrigerant.

[0107] The high-pressure liquid refrigerant flowing
from the first intermediate heat exchanger 31bis reduced
in pressure and expanded by the expansion device 32b
to turn into low-temperature, low-pressure, two-phase
gas-liquid refrigerant, and flows from the expansion de-
vice 32b.

[0108] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing from the expansion device
32b flows from the intermediate heat exchanger 30 via
the opening and closing device 33b, and flows into the
outdoor unit 10.

[0109] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing into the outdoor unit 10
flows into the heat source-side heat exchanger 13 via
the check valve 14b provided to the first connecting pipe
2a.

[0110] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing into the heat source-side
heat exchanger 13 exchanges heat with and receives
heat from the outdoor air to evaporate, and flows from
the heat source-side heat exchanger 13 as low-temper-
ature, low-pressure gas refrigerant.

[0111] The low-temperature, low-pressure gas refrig-
erant flowing from the heat source-side heat exchanger
13 is suctioned into the compressor 11 via the first refrig-
erant flow switching device 12. Thereafter, the above-
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described cycle is repeated.
[Cooling Main Operation Mode]

[0112] Fig. 6 is a schematic diagram for illustrating a
flow passage of the refrigerant in the refrigerant cycle
circuit 5 of Fig. 2 in the cooling main operation mode.
[0113] In Fig. 6, a passage indicated by a bold line is
a refrigerant passage in the cooling main operation
mode, and the flow direction of the refrigerant in the re-
frigerant passage is indicated by arrows.

[0114] Inthe cooling main operation mode, the first re-
frigerant flow switching device 12 and the second refrig-
erant flow switching devices 34a and 34b are first
switched as illustrated in Fig. 6. Further, the opening and
closing devices 33a and 33b are closed.

[0115] Low-temperature, low-pressure refrigerant is
compressed by the compressor 11 and discharged as
high-temperature, high-pressure gas refrigerant.

[0116] The high-temperature, high-pressure gas re-
frigerant discharged from the compressor 11 flows into
the heat source-side heat exchanger 13 via the first re-
frigerant flow switching device 12. The high-temperature,
high-pressure gas refrigerant flowing into the heat
source-side heat exchanger 13 condenses while ex-
changing heat with and transferring heat to the outdoor
air, and flows from the heat source-side heat exchanger
13 as two-phase gas-liquid refrigerant.

[0117] The two-phase gas-liquid refrigerant flowing
from the heat source-side heat exchanger 13 flows from
the outdoor unit 10 via the check valve 14d, and flows
into the intermediate heat exchanger 30.

[0118] The two-phase gas-liquid refrigerant flowing in-
to the intermediate heat exchanger 30 flows into the first
intermediate heat exchanger 31a via the second refrig-
erant flow switching device 34a.

[0119] The two-phase gas-liquid refrigerant flowing in-
to the first intermediate heat exchanger 31a condenses
while exchanging heat with and transferring heat to the
heat medium to thereby heat the heat medium, and flows
from the first intermediate heat exchanger 31a as liquid
refrigerant.

[0120] The liquid refrigerant flowing from the first inter-
mediate heat exchanger 31a is reduced in pressure and
expanded by the expansion device 32a to turn into low-
temperature, low-pressure, two-phase gas-liquid refrig-
erant, and flows from the expansion device 32a.

[0121] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing from the expansion device
32a flows into the first intermediate heat exchanger 31b
via the expansion device 32b.

[0122] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing into the first intermediate
heat exchanger 31b exchanges heat with and receives
heat from the heat medium to evaporate and thereby cool
the heat medium, and flows from the first intermediate
heat exchanger 31b as low-pressure gas refrigerant.
[0123] The low-pressure gas refrigerant flowing from
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the first intermediate heat exchanger 31b flows into the
outdoor unit 10 via the second refrigerant flow switching
device 34b.

[0124] The low-pressure gas refrigerant flowing into
the outdoor unit 10 is suctioned into the compressor 11
via the check valve 14a and the first refrigerant flow
switching device 12. Thereafter, the above-described cy-
cle is repeated.

[0125] In this example, the one first intermediate heat
exchanger 31a heats the heat medium, and the other
firstintermediate heat exchanger 31b cools the heat me-
dium. However, the operation is not limited to this exam-
ple. For example, the second refrigerant flow switching
devices 34a and 34b may be switched to cool the heat
medium with the one first intermediate heat exchanger
31a and heat the heat medium with the other first inter-
mediate heat exchanger 31b.

[Heating Main Operation Mode]

[0126] Fig. 7 is a schematic diagram for illustrating a
flow passage of the refrigerant in the refrigerant cycle
circuit 5 of Fig. 2 in the heating main operation mode.
[0127] In Fig. 7, a passage indicated by a bold line is
a refrigerant passage in the heating main operation
mode, and the flow direction of the refrigerant in the re-
frigerant passage is indicated by arrows.

[0128] In the heating main operation mode, the first
refrigerant flow switching device 12 and the second re-
frigerant flow switching devices 34a and 34b are first
switched as illustrated in Fig. 7. Further, the opening and
closing devices 33a and 33b are closed.

[0129] Then, low-temperature, low-pressure refriger-
antis compressed by the compressor 11 and discharged
as high-temperature, high-pressure gas refrigerant.
[0130] The high-temperature, high-pressure gas re-
frigerant discharged from the compressor 11 flows from
the outdoor unit 10 via the first refrigerant flow switching
device 12 and the check valve 14c, and flows into the
intermediate heat exchanger 30.

[0131] The high-temperature, high-pressure gas re-
frigerant flowing into the intermediate heat exchanger 30
flows into the first intermediate heat exchanger 31b via
the second refrigerant flow switching device 34b.
[0132] The high-temperature, high-pressure gas re-
frigerant flowing into the first intermediate heat exchang-
er 31b condenses while exchanging heat with and trans-
ferring heat to the heat medium to thereby heat the heat
medium, and flows from the first intermediate heat ex-
changer 31b as liquid refrigerant.

[0133] The liquid refrigerant flowing from the first inter-
mediate heat exchanger 31b is reduced in pressure and
expanded by the expansion device 32b to turn into low-
temperature, low-pressure, two-phase gas-liquid refrig-
erant, and flows from the expansion device 32b.

[0134] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing from the expansion device
32b flows into the first intermediate heat exchanger 31a
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via the expansion device 32a.

[0135] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing into the first intermediate
heat exchanger 31a exchanges heat with and receives
heat from the heat medium to evaporate and thereby cool
the heat medium, and flows from the first intermediate
heat exchanger 31a.

[0136] The refrigerant flowing from the first intermedi-
ate heat exchanger 31a flows into the outdoor unit 10 via
the second refrigerant flow switching device 34a.
[0137] The refrigerant flowing into the outdoor unit 10
flows into the heat source-side heat exchanger 13 via
the check valve 14b.

[0138] The refrigerantflowing into the heatsource-side
heat exchanger 13 exchanges heat with and receives
heat from the outdoor air to evaporate, and flows from
the heat source-side heat exchanger 13 as low-temper-
ature, low-pressure gas refrigerant.

[0139] The low-temperature, low-pressure gas refrig-
erant flowing from the heat source-side heat exchanger
13 is suctioned into the compressor 11 via the first refrig-
erant flow switching device 12. Thereafter, the above-
described cycle is repeated.

[0140] In this example, the one first intermediate heat
exchanger 31a cools the heat medium, and the other first
intermediate heat exchanger 31b heats the heat medium.
However, the operation is not limited to this example. For
example, the second refrigerant flow switching devices
34a and 34b may be switched to heat the heat medium
with the one first intermediate heat exchanger 31a and
cool the heat medium with the other first intermediate
heat exchanger 31b.

[Operation of Heat Medium Cycle Circuit]

[0141] A description will now be given of movements
of the heat medium in the heat medium cycle circuit 6 of
the air-conditioning apparatus 1.

[0142] The air-conditioning apparatus 1 is capable of
performing an operation according to the usage state of
the heat storage reservoir 40 with the control of the con-
troller 50.

[When Heat Storage Reservoir Is Not Used]

[0143] Fig. 8is aschematic diagram for illustrating flow
passages of the heat medium in the heat medium cycle
circuit 6 of Fig. 3 when the heat storage reservoir 40 is
not used.

[0144] In Fig. 8, passages indicated by bold lines are
heat medium passages when the heat storage reservoir
40 is not used, and the flow directions of the heat medium
in the heat medium passages are indicated by arrows.
[0145] In this example, to avoid complication of de-
scription, illustration and description will be given only of
the passage of the heat medium flowing between the first
intermediate heat exchanger 31a and the use-side heat
exchanger 21a and the passage of the heat medium flow-
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ing between the first intermediate heat exchanger 31b
and the use-side heat exchanger 21c.

[0146] The passages of the heat medium flowing
through the firstintermediate heat exchanger 31ainclude
passages passing through the use-side heat exchangers
21b and 21c other than the passage of this example.
Further, the passages of the heat medium flowing
through the firstintermediate heat exchanger 31b include
passages passing through the use-side heat exchangers
21a and 21b other than the passage of this example.
[0147] When the heat storage reservoir 40 is not used,
the first heat medium flow switching devices 36a and 36b
are first switched as illustrated in Fig. 8. Then, the heat
medium cooled or heated by the first intermediate heat
exchanger 31a flows from the intermediate heat ex-
changer 30 via the pump 35a, the first heat medium flow
switching device 36a, and the second heat medium flow
switching device 37a.

[0148] The heat medium flowing from the intermediate
heat exchanger 30 flows into the indoor unit 20a via the
corresponding heat medium pipe 3, and flows into the
use-side heat exchanger 21a. The heat medium flowing
into the use-side heat exchanger 21a exchanges heat
with the indoor air to receive heat from or transfer heat
to the indoor air, cools or heats the indoor air, and flows
from the use-side heatexchanger21 a. The heatmedium
flowing from the use-side heat exchanger 21a flows from
the indoor unit 20a, and flows into the intermediate heat
exchanger 30 via the corresponding heat medium pipe 3.
[0149] The heat medium flowing into the intermediate
heat exchanger 30 flows into the first intermediate heat
exchanger 31a via the second heat medium flow switch-
ing device 37b. Thereafter, the above-described cycle is
repeated.

[0150] Meanwhile, the heat medium cooled or heated
by the first intermediate heat exchanger 31b flows from
the intermediate heat exchanger 30 via the pump 35b,
the first heat medium flow switching device 36b, and the
second heat medium flow switching device 37e.

[0151] The heat medium flowing from the intermediate
heat exchanger 30 flows into the indoor unit 20c via the
corresponding heat medium pipe 3, and flows into the
use-side heat exchanger 21c. The heat medium flowing
into the use-side heat exchanger 21c exchanges heat
with the indoor air to receive heat from or transfer heat
to the indoor air, cools or heats the indoor air, and flows
fromthe use-side heat exchanger 21 c. The heat medium
flowing from the use-side heat exchanger 21c flows from
the indoor unit 20c, and flows into the intermediate heat
exchanger 30 via the corresponding heat medium pipe 3.
[0152] The heat medium flowing into the intermediate
heat exchanger 30 flows into the first intermediate heat
exchanger 31b via the second heat medium flow switch-
ing device 37f. Thereafter, the above-described cycle is
repeated.
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[When Heat Storage Reservoir Is Used]

[0153] Fig.9isaschematic diagram for illustrating flow
passages of the heat medium in the heat medium cycle
circuit 6 of Fig. 3 when the heat storage reservoir 40 is
used.

[0154] In Fig. 9, passage indicated by bold lines are
heat medium passages when the heat storage reservoir
40 is used, and the flow directions of the heat medium in
the heat medium passages are indicated by arrows.
[0155] In this example, to avoid complication of de-
scription, illustration and description will be given of the
heat medium passage of the heat medium flowing be-
tween the first intermediate heat exchanger 31a and the
use-side heat exchanger 21a via the heat storage reser-
voir 40 and the heat medium passage of the heat medium
flowing between the first intermediate heat exchanger
31b and the use-side heat exchanger 21c via the heat
storage reservoir 40.

[0156] The passages of the heat medium flowing
through thefirst intermediate heat exchanger 31ainclude
passages passing through the use-side heat exchangers
21b and 21c¢ via the heat storage reservoir 40 other than
the passage of this example. Further, the passages of
the heat medium flowing through the first intermediate
heat exchanger 31b include passages passing through
the use-side heat exchangers 21a and 21b via the heat
storage reservoir 40 other than the passage of this ex-
ample.

[0157] When the heat storage reservoir 40 is used, the
first heat medium flow switching devices 36a and 36b
are first switched as illustrated in Fig. 8. Then, the heat
medium cooled or heated by the first intermediate heat
exchanger 31a flows from the intermediate heat ex-
changer 30 via the pump 35a and the first heat medium
flow switching device 36a.

[0158] The heat medium flowing from the intermediate
heat exchanger 30 flows into the heat storage reservoir
40 via the corresponding heat medium pipe 4, and flows
into the heat storage tank 41. When the heat medium
flows into the heat storage tank 41, the heat medium
stored in the heat storage tank 41 flows therefrom by the
same amount as the amount of the heat medium flowing
thereinto, and flows from the heat storage reservoir 40.
[0159] The heat medium flowing from the heat storage
reservoir 40 flows into the intermediate heat exchanger
30 via the corresponding heat medium pipe 4. The heat
medium flowing into the intermediate heat exchanger 30
flows from the intermediate heat exchanger 30 via the
first heat medium flow switching device 36a and the sec-
ond heat medium flow switching device 37a.

[0160] The heat medium flowing from the intermediate
heat exchanger 30 flows into the indoor unit 20a via the
corresponding heat medium pipe 3, and flows into the
use-side heat exchanger 21a. The heat medium flowing
into the use-side heat exchanger 21a exchanges heat
with the indoor air to receive heat from or transfer heat
to the indoor air, cools or heats the indoor air, and flows
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from the use-side heatexchanger 21 a. The heatmedium
flowing from the use-side heat exchanger 21a flows from
the indoor unit 20a, and flows into the intermediate heat
exchanger 30 via the corresponding heat medium pipe 3.
[0161] The heat medium flowing into the intermediate
heat exchanger 30 flows into the first intermediate heat
exchanger 31a via the second heat medium flow switch-
ing device 37b. Thereafter, the above-described cycle is
repeated.

[0162] Meanwhile, the heat medium cooled or heated
by the first intermediate heat exchanger 31b flows from
the intermediate heat exchanger 30 via the pump 35b
and the first heat medium flow switching device 36b.
[0163] The heat medium flowing from the intermediate
heat exchanger 30 flows into the heat storage reservoir
40 via the corresponding heat medium pipe 4, and flows
into the heat storage tank 41. When the heat medium
flows into the heat storage tank 41, the heat medium
stored in the heat storage tank 41 flows therefrom by the
same amount as the amount of the heat medium flowing
thereinto, and flows from the heat storage reservoir 40.
[0164] The heat medium flowing from the heat storage
reservoir 40 flows into the intermediate heat exchanger
30 via the corresponding heat medium pipe 4. The heat
medium flowing into the intermediate heat exchanger 30
flows from the intermediate heat exchanger 30 via the
first heat medium flow switching device 36b and the sec-
ond heat medium flow switching device 37e.

[0165] The heat medium flowing from the intermediate
heat exchanger 30 flows into the indoor unit 20c via the
corresponding heat medium pipe 3, and flows into the
use-side heat exchanger 21c. The heat medium flowing
into the use-side heat exchanger 21c exchanges heat
with the indoor air to receive heat from or transfer heat
to the indoor air, cools or heats the indoor air, and flows
from the use-side heat exchanger 21c. The heat medium
flowing from the use-side heat exchanger 21c flows from
the indoor unit 20c, and flows into the intermediate heat
exchanger 30 via the corresponding heat medium pipe 3.
[0166] The heat medium flowing into the intermediate
heat exchanger 30 flows into the first intermediate heat
exchanger 31b via the second heat medium flow switch-
ing device 37f. Thereafter, the above-described cycle is
repeated.

[0167] As described above, in the operation of the air-
conditioning apparatus 1, the heat storage reservoir 40
is not always included in the heat medium cycle circuit
6, and whether or not to use the heat storage reservoir
40 is determined based on preset conditions. Further,
the first heat medium flow switching devices 36a and 36b
are switched based on the result of the determination to
thereby connect the heat storage reservoir 40 to the heat
medium cycle circuit 6.

[Process of Determining whether or not to Use Heat Stor-
age Reservoir]

[0168] A process of determining whether or not to use
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the heat storage reservoir 40 will now be described.
[0169] Inthe air-conditioning apparatus 1 according to
Embodiment 1, whether or not to use the heat storage
reservoir 40 is determined based on the state of opera-
tion, such as the cooling operation or the heating oper-
ation, and the temperature information indicated by the
variety of indoor temperature sensors 22a to 22c, 38a to
38d, and 42 provided to the heat medium cycle circuit 6.
Herein, a procedure of the process of determining wheth-
er or not to use the heat storage reservoir 40 will be de-
scribed for each of operation states.

[In Cooling Operation]

[0170] Fig. 10 is a flowchart illustrating an example of
the procedure of a process of determining whether or not
to use the heat storage reservoir 40 in the heat medium
cycle circuit 6 of Fig. 3 in the cooling operation.

[0171] In the following, a passage through which the
heat medium is circulated by the pump 35a will be de-
scribed as an example. Further, the "cooling operation”
in the following description will refer to an operation such
as the cooling only operation or the cooling main opera-
tion, for example, in which the heat medium is cooled by
the first intermediate heat exchanger 31a.

[0172] At step S1, the controller 50 first performs
switching of the first heat medium flow switching device
36a and the second heat medium flow switching devices
37a to 37f, and drives the pump 35a to start the cooling
operation.

[0173] Then, at step S2, the controller 50 compares an
outlet water temperature of the first intermediate heat
exchanger 31a based on the temperature information
supplied from the heat medium temperature sensor 38a
with a target water temperature.

[0174] Herein, the target water temperature refers to
the temperature calculated based on the indoor temper-
ature requested by the corresponding indoor unit 20.
Specifically, the target water temperature refers to, for
example, the temperature of the heat medium required
to adjust the temperature of the indoor air to the indoor
temperature requested by the indoor unit 20.

[0175] The controller 50 thus compares the outlet wa-
ter temperature of the first intermediate heat exchanger
31a with the target water temperature to determine
whether or not it is possible to cool the indoor air to the
requested temperature with the heat medium flowing
from the first intermediate heat exchanger 31a.

[0176] Ifitis determined as a result of the comparison
that the outlet water temperature of the first intermediate
heat exchanger 31a is higher than the target water tem-
perature (YES at step S2), the process proceeds to step
S3.

[0177] Atstep S3, the controller 50 compares the outlet
water temperature of the firstintermediate heat exchang-
er 31a based on the temperature information supplied
from the heat medium temperature sensor 38a with the
water temperature of the heat medium in the heat storage
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tank 41 based on the temperature information supplied
from the tank temperature sensor 42.

[0178] The controller 50 thus compares the outlet wa-
ter temperature of the first intermediate heat exchanger
31a with the water temperature of the heat medium in
the heat storage tank 41 to determine whether or not to
use the heat storage reservoir 40.

[0179] I[fitis determined as a result of the comparison
that the outlet water temperature of the first intermediate
heat exchanger 31ais higher than the water temperature
of the heat medium in the heat storage tank 41 (YES at
step S3), the process proceeds to step S4.

[0180] At step S4, the controller 50 controls the first
heat medium flow switching device 36a to connect a left
passage and a lower passage illustrated on the sheet of
Fig. 3 and connect aright passage and an upper passage
illustrated on the sheet of Fig. 3. Thereby, the heat me-
dium in the heat storage tank 41 flows into the heat me-
dium cycle circuit 6.

[0181] Then, atstep S5, the controller 50 compares an
inlet water temperature of the first intermediate heat ex-
changer 31a based on the temperature information sup-
plied from the heat medium temperature sensor 38b with
a predicted water temperature.

[0182] The predicted water temperature is calculated
based on the indoor temperature detected by the indoor
temperature sensor 22 of the indoor unit 20 being oper-
ated and the temperature of the heat medium in the heat
storage tank 41 detected by the tank temperature sensor
42. The predicted temperature refers to the temperature
of the heat medium flowing into the first intermediate heat
exchanger 31a after flowing from the heat storage tank
41 and circulating through the heat medium cycle circuit
6.

[0183] The controller 50 thus compares the inlet water
temperature of the first intermediate heat exchanger 31a
with the predicted water temperature to determine wheth-
er or not the heat medium flowing from the heat storage
tank 41 has circulated through the heat medium cycle
circuit 6.

[0184] Ifitis determined as a result of the comparison
that the inlet water temperature of the first intermediate
heatexchanger31ais equalto orlower than the predicted
water temperature (YES at step S5), the process pro-
ceeds to step S6.

[0185] Meanwhile,ifitis determined thatthe inlet water
temperature of the first intermediate heat exchanger 31a
is higher than the predicted water temperature (NO at
step S5), the process of step S5 is repeated until the inlet
water temperature of the first intermediate heat exchang-
er 31a falls to or below the predicted water temperature.
[0186] Then, at step S6, the controller 50 controls the
first heat medium flow switching device 36a to connect
the left passage and the upper passage illustrated on the
sheet of Fig. 3 and connect the right passage and the
lower passage illustrated on the sheet of Fig. 3. Thereby,
the heat storage tank 41 is disconnected from the heat
medium cycle circuit 6, and a sequence of processes is
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completed.

[0187] Meanwhile, if it is determined at step S2 that
the outlet water temperature of the firstintermediate heat
exchanger 31a is equal to or lower than the target water
temperature (NO at step S2), the sequence of processes
is completed.

[0188] Further,the sequence of processes is also com-
pleted if it is determined at step S3 that the outlet water
temperature of the first intermediate heat exchanger 31a
is equal to or lower than the water temperature of the
heat medium in the heat storage tank 41 (NO at step S3).
[0189] In the cooling operation, the above-described
processes of steps S1 to S6 thus performed enable the
temperature of the indoor air to approach the requested
temperature faster than in a case in which the heat me-
dium in the heat storage tank 41 is not used.

[0190] Although the description in the foregoing exam-
ple has been given of the process on the passage through
which the heat medium is circulated by the pump 35a, a
similar description applies to the process on the passage
through which the heat medium is circulated by the pump
35b.

[In Heating Operation]

[0191] Fig. 11 is a flowchart illustrating an example of
the procedure of a process of determining whether or not
to use the heat storage reservoir 40 in the heat medium
cycle circuit 6 of Fig. 3 in the heating operation.

[0192] In the following, a passage through which the
heat medium is circulated by the pump 35a will be de-
scribed as an example. Further, the "heating operation”
in the following description will refer to an operation such
as the heating only operation or the heating main oper-
ation, for example, in which the heat medium is heated
by the first intermediate heat exchanger 31a.

[0193] At step S11, the controller 50 first performs
switching of the first heat medium flow switching device
36a and the second heat medium flow switching devices
37a to 37f, and drives the pump 35a to start the heating
operation.

[0194] Then, at step S12, the controller 50 compares
the outlet water temperature of the firstintermediate heat
exchanger 31a based on the temperature information
supplied from the heat medium temperature sensor 38a
with the target water temperature.

[0195] Ifthe result of the comparison indicates that the
outlet water temperature of the first intermediate heat
exchanger 31ais lower than the target water temperature
(YES at step S12), the controller 50 determines that it is
possible to heat the indoor air with the heat medium flow-
ing from the first intermediate heat exchanger 31a such
that the indoor air has the required temperature, and the
process proceeds to step S13.

[0196] Atstep S13, the controller 50 compares the out-
let water temperature of the first intermediate heat ex-
changer 31a based on the temperature information sup-
plied from the heat medium temperature sensor 38a with
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the water temperature of the heat medium in the heat
storage tank 41 based on the temperature information
supplied from the tank temperature sensor 42.

[0197] Ifthe result of the comparison indicates that the
outlet water temperature of the first intermediate heat
exchanger 31a is lower than the water temperature of
the heat medium in the heat storage tank 41 (YES at step
S13), the controller 50 determines to use the heat storage
reservoir 40, and the process proceeds to step S14.
[0198] At step S14, the controller 50 controls the first
heat medium flow switching device 36a to connect the
left passage and the lower passage illustrated on the
sheet of Fig. 3 and connect the right passage and the
upper passage illustrated on the sheet of Fig. 3. Thereby,
the heat medium in the heat storage tank 41 flows into
the heat medium cycle circuit 6.

[0199] Then, at step S15, the controller 50 compares
the inlet water temperature of the first intermediate heat
exchanger 31a based on the temperature information
supplied from the heat medium temperature sensor 38b
with the predicted water temperature.

[0200] If the result of the comparison indicates that the
inlet water temperature of the first intermediate heat ex-
changer 31ais equal to or higher than the predicted water
temperature (YES at step S15), the controller 50 deter-
mines thatthe heat medium flowing from the heat storage
tank 41 has circulated through the heat medium cycle
circuit 6 and flowed into the first intermediate heat ex-
changer 31a, and the process proceeds to step S16.
[0201] Meanwhile, ifitis determined that the inlet water
temperature of the first intermediate heat exchanger 31a
is lower than the predicted watertemperature (NO at step
S15), the process of step S15 is repeated until the inlet
water temperature of the first intermediate heat exchang-
er 31a reaches or exceeds the predicted water temper-
ature.

[0202] Then, atstep S16, the controller 50 controls the
first heat medium flow switching device 36a to connect
the left passage and the upper passage illustrated on the
sheet of Fig. 3 and connect the right passage and the
lower passage illustrated on the sheet of Fig. 3. Thereby,
the heat storage tank 41 is disconnected from the heat
medium cycle circuit 6, and a sequence of processes is
completed.

[0203] Meanwhile, if it is determined at step S12 that
the outlet water temperature of the first intermediate heat
exchanger 31ais equal to or higher than the target water
temperature (NO at step S12), the sequence of process-
es is completed.

[0204] Further, the sequence of processesis also com-
pleted if it is determined at step S13 that the outlet water
temperature of the first intermediate heat exchanger 31a
is equal to or higher than the water temperature of the
heatmediuminthe heatstorage tank41 (NO atstep S13).
[0205] In the heating operation, the above-described
processes of steps S11 to S16 thus performed enable
the temperature of the indoor air to approach the request-
ed temperature faster than in a case in which the heat
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medium in the heat storage tank 41 is not used.

[0206] Although the description in the foregoing exam-
ple has been given of the process on the passage through
which the heat medium is circulated by the pump 35a, a
similar description applies to the process on the passage
through which the heat medium is circulated by the pump
35b.

[At End of Cooling Operation]

[0207] Fig. 12 is a flowchart illustrating an example of
the procedure of a process of determining whether or not
to use the heat storage reservoir 40 in the heat medium
cycle circuit 6 of Fig. 3 at the end of the cooling operation.
[0208] In the following, a passage through which the
heat medium is circulated by the pump 35a will be de-
scribed as an example.

[0209] Atstep S21,the controller 50 first stops the cool-
ing operation while maintaining the respective states of
the first heat medium flow switching device 36a and the
second heat medium flow switching devices 37a to 37f
in the cooling operation.

[0210] Then, at step S22, the controller 50 compares
the outlet water temperature of the firstintermediate heat
exchanger 31a based on the temperature information
supplied from the heat medium temperature sensor 38a
with the water temperature of the heat medium in the
heat storage tank 41 based on the temperature informa-
tion supplied from the tank temperature sensor 42.
[0211] The controller 50 thus compares the outlet wa-
ter temperature of the first intermediate heat exchanger
31a with the water temperature of the heat medium in
the heat storage tank 41 to determine whether or not it
is possible to collect the cooling energy remaining in the
heat medium cycle circuit 6 into the heat storage tank 41.
[0212] Ifitis determined as a result of the comparison
that the outlet water temperature of the first intermediate
heat exchanger 31a is lower than the water temperature
of the heat medium in the heat storage tank 41 (YES at
step S22), the process proceeds to step S23.

[0213] At step S23, the controller 50 controls the first
heat medium flow switching device 36a to connect the
left passage and the lower passage illustrated on the
sheet of Fig. 3 and connect the right passage and the
upper passage illustrated on the sheet of Fig. 3. Thereby,
the heat medium in the heat medium cycle circuit 6, which
is lower in temperature than the heat medium in the heat
storage tank 41, flows into the heat storage tank 41.
[0214] Then, at step S24, the controller 50 compares
the outlet water temperature of the firstintermediate heat
exchanger 31a based on the temperature information
supplied from the heat medium temperature sensor 38a
with the water temperature of the heat medium in the
heat storage tank 41 based on the temperature informa-
tion supplied from the tank temperature sensor 42.
[0215] The controller 50 thus compares the outlet wa-
ter temperature of the first intermediate heat exchanger
31a and the water temperature of the heat medium in the
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heat storage tank 41 to determine whether or not the
cooling energy remaining in the heat medium cycle circuit
6 has successfully been collected into the heat storage
tank 41.

[0216] Ifitis determined as a result of the comparison
that the outlet water temperature of the first intermediate
heat exchanger 31a is equal to or higher than the water
temperature of the heat medium in the heat storage tank
41 (YES at step S24), the process proceeds to step S25.
[0217] Meanwhile, ifitis determined that the outlet wa-
ter temperature of the first intermediate heat exchanger
31ais lower than the water temperature of the heat me-
dium in the heat storage tank 41 (NO at step S24), the
process of step S24 is repeated until the outlet water
temperature of the first intermediate heat exchanger 31a
reaches or exceeds the water temperature of the heat
medium in the heat storage tank 41.

[0218] It is difficult in some cases to accurately detect
the water temperature of the heat medium in the heat
storage tank 41 depending on factors such as the struc-
ture of the heat storage tank 41 and the installation po-
sition of the tank temperature sensor 42. If it is difficult
to meet the condition of step S24, therefore, the temper-
ature used for the determination may be set with a mar-
gin, for example.

[0219] Then, at step S25, the controller 50 controls the
first heat medium flow switching device 36a to connect
the left passage and the upper passage illustrated on the
sheet of Fig. 3 and connect the right passage and the
lower passage illustrated on the sheet of Fig. 3. Thereby,
the heat storage tank 41 is disconnected from the heat
medium cycle circuit 6.

[0220] Meanwhile, if it is determined at step S22 that
the outlet water temperature of the first intermediate heat
exchanger 31a is equal to or higher than the water tem-
perature of the heat medium in the heat storage tank 41
(NO at step S22), the process proceeds to step S26.
[0221] Then, atstep S26, the controller 50 stops driving
the pump 35a. Thereby, a sequence of processes is com-
pleted.

[0222] With the above-described processes of steps
S21 to S26 thus performed, it is possible to collect into
the heat storage tank 41 the cooling energy remaining in
the heat medium cycle circuit 6 when the cooling opera-
tion is stopped.

[0223] Although the description in the foregoing exam-
ple has been given of the process on the passage through
which the heat medium is circulated by the pump 35a, a
similar description applies to the process on the passage
through which the heat medium is circulated by the pump
35b.

[At End of Heating Operation]

[0224] Fig. 13 is a flowchart illustrating an example of
the procedure of a process of determining whether or not
to use the heat storage reservoir 40 in the heat medium
cycle circuit 6 of Fig. 3 atthe end of the heating operation.

10

15

20

25

30

35

40

45

50

55

15

[0225] In the following, a passage through which the
heat medium is circulated by the pump 35a will be de-
scribed as an example.

[0226] Atstep S31,thecontroller 50firststops the heat-
ing operation while maintaining the respective states of
the first heat medium flow switching device 36a and the
second heat medium flow switching devices 37a to 37f
in the heating operation.

[0227] Then, at step S32, the controller 50 compares
the outlet water temperature of the firstintermediate heat
exchanger 31a based on the temperature information
supplied from the heat medium temperature sensor 38a
and the water temperature of the heat medium in the heat
storage tank 41 based on the temperature information
supplied from the tank temperature sensor 42.

[0228] The controller 50 thus compares the outlet wa-
ter temperature of the first intermediate heat exchanger
31a with the water temperature of the heat medium in
the heat storage tank 41 to determine whether or not it
is possible to collect the heating energy remaining in the
heat medium cycle circuit 6 into the heat storage tank 41.
[0229] Ifitis determined as a result of the comparison
that the outlet water temperature of the first intermediate
heat exchanger 31ais higher than the water temperature
of the heat medium in the heat storage tank 41 (YES at
step S32), the process proceeds to step S33.

[0230] At step S33, the controller 50 controls the first
heat medium flow switching device 36a to connect the
left passage and the lower passage illustrated on the
sheet of Fig. 3 and connect the right passage and the
upper passage illustrated on the sheet of Fig. 3. Thereby,
the heat medium in the heat medium cycle circuit 6, which
is higher in temperature than the heat medium in the heat
storage tank 41, flows into the heat storage tank 41.
[0231] Then, at step S34, the controller 50 compares
the outlet water temperature of the firstintermediate heat
exchanger 31a based on the temperature information
supplied from the heat medium temperature sensor 38a
with the water temperature of the heat medium in the
heat storage tank 41 based on the temperature informa-
tion supplied from the tank temperature sensor 42.
[0232] The controller 50 thus compares the outlet wa-
ter temperature of the first intermediate heat exchanger
31a with the water temperature of the heat medium in
the heat storage tank 41 to determine whether or not the
heating energy remaining in the heat medium cycle circuit
6 has successfully been collected into the heat storage
tank 41.

[0233] Ifitis determined as a result of the comparison
that the outlet water temperature of the first intermediate
heat exchanger 31a is equal to or lower than the water
temperature of the heat medium in the heat storage tank
41 (YES at step S34), the process proceeds to step S35.
[0234] Meanwhile, if it is determined that the outlet wa-
ter temperature of the first intermediate heat exchanger
31ais higher than the water temperature of the heat me-
dium in the heat storage tank 41 (NO at step S34), the
process of step S34 is repeated until the outlet water
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temperature of the first intermediate heat exchanger 31a
falls to or below the water temperature of the heat medi-
um in the heat storage tank 41.

[0235] It is difficult in some cases to accurately detect
the water temperature of the heat medium in the heat
storage tank 41 depending on factors such as the struc-
ture of the heat storage tank 41 and the installation po-
sition of the tank temperature sensor 42. If it is difficult
to meet the condition of step S34, therefore, the temper-
ature used for the determination may be set with a mar-
gin, for example.

[0236] Then, at step S35, the controller 50 controls the
first heat medium flow switching device 36a to connect
the left passage and the upper passage illustrated on the
sheet of Fig. 3 and connect the right passage and the
lower passage illustrated on the sheet of Fig. 3. Thereby,
the heat storage tank 41 is disconnected from the heat
medium cycle circuit 6.

[0237] Meanwhile, if it is determined at step S32 that
the outlet water temperature of the first intermediate heat
exchanger 31a is equal to or lower than the water tem-
perature of the heat medium in the heat storage tank 41
(NO at step S32), the process proceeds to step S36.
[0238] Then,atstep S36,the controller 50 stops driving
the pump 35a. Thereby, a sequence of processes is com-
pleted.

[0239] With the above-described processes of steps
S31 to S36 thus performed, it is possible to collect into
the heat storage tank 41 the heating energy remaining
in the heat medium cycle circuit 6 when the heating op-
eration is stopped.

[0240] Although the description in the foregoing exam-
ple has been given of the process on the passage through
which the heat medium is circulated by the pump 35a, a
similar description applies to the process on the passage
through which the heat medium is circulated by the pump
35b.

[In Defrosting Operation]

[0241] Fig. 14 is a flowchart illustrating an example of
the procedure of a process of determining whether or not
to use the heat storage reservoir 40 in the heat medium
cycle circuit 6 of Fig. 3 in the defrosting operation.
[0242] Itis assumed in this example that the first inter-
mediate heat exchangers 31a and 31b are supplied with
cooling energy. It is also assumed that all of the indoor
units 20a to 20c start the defrosting operation during the
heating operation.

[0243] In the following, a passage through which the
heat medium is circulated by the pump 35a will be de-
scribed as an example.

[0244] Atfterthe defrosting operation starts at step S41,
the controller 50 at step S42 compares the water tem-
perature of the heat medium in the heat storage tank 41
based on the temperature information supplied from the
tank temperature sensor 42 with a heating application
temperature.
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[0245] Herein, the heating application temperature re-
fers to the water temperature of the heat medium calcu-
lated based on the temperature information supplied from
the indoor temperature sensor 22 of the indoor unit 20
performing the heating operation, and is defined as a
value lower than the value of the target water temperature
described in the process of the heating operation illus-
trated in Fig. 11. The heating application temperature is
a temperature at which a heat amount for increasing the
indoor temperature to the target temperature requested
by the indoor unit 20 is not provided, but which enables
the present room temperature to increase.

[0246] The controller 50 thus compares the water tem-
perature of the heat medium in the heat storage tank 41
with the heating application temperature to determine
whether or not it is possible to perform the heating oper-
ation with the heat medium in the heat storage tank 41.
[0247] Ifitis determined as a result of the comparison
thatthe water temperature of the heat medium in the heat
storage tank 41 is higher than the heating application
temperature (YES at step S42), the process proceeds to
step S43.

[0248] At step S43, the controller 50 controls the first
heat medium flow switching device 36a to connect the
left passage and the lower passage illustrated on the
sheet of Fig. 3 and connect the right passage and the
upper passage illustrated on the sheet of Fig. 3. Thereby,
the heat medium in the heat storage tank 41 flows into
the heat medium cycle circuit 6. It is therefore possible
to supply the heat medium having the heating energy
from the heat storage tank 41 to the passage through
which the heat medium is circulated by the pump 35a,
and which is not supplied with heating energy owing to
the defrosting operation. Accordingly, it is possible to
continue the heating operation even during the defrosting
operation.

[0249] Then, at step S45, the controller 50 compares
the water temperature of the heat medium in the heat
storage tank 41 with the heating application temperature
similarly as in the process of step S42.

[0250] Ifitis determined as a result of the comparison
thatthe water temperature of the heat medium in the heat
storage tank 41 is higher than the heating application
temperature (YES at step S45), the process proceeds to
step S46.

[0251] Atstep S46,the controller 50 determines wheth-
er or not the defrosting operation has been completed.

[0252] To determine whether or not the defrosting op-
eration has been completed, a method is conceivable in
which the controller 50 requests the outdoor unit 10 to
send information indicating the present operating node,
for example. Further, the method is not limited thereto.
For example, a method may be employed in which the
controller 50 receives the information indicating the
present operating node from the outdoor unit 10 when
the operation mode changes.

[0253] If it is determined that the defrosting operation
has been completed (YES at step S46), the process pro-
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ceeds to step S48. Meanwhile, if it is determined that the
defrosting operation has not been completed (NO at step
S46), the process returns to step S45.

[0254] Then, at step S48, the controller 50 controls the
first heat medium flow switching device 36a to connect
the left passage and the upper passage illustrated on the
sheet of Fig. 3 and connect the right passage and the
lower passage illustrated on the sheet of Fig. 3. Thereby,
the heat storage tank 41 is disconnected from the heat
medium cycle circuit 6, and a sequence of processes is
completed.

[0255] Meanwhile, if it is determined at step S42 that
the water temperature of the heat medium in the heat
storage tank 41 is equal to or lower than the heating ap-
plication temperature (NO at step S42), the process pro-
ceeds to step S44.

[0256] At step S44, the controller 50 performs control
of stopping the fans of all of the indoor units 20 similarly
as in a normal defrosting operation.

[0257] Further, if it is determined at step S45 that the
water temperature of the heat medium in the heat storage
tank 41 is equal to or lower than the heating application
temperature (NO at step S45), the process proceeds to
step S47.

[0258] Atstep S47, the controller 50 performs the con-
trol of stopping the fans of all of the indoor units 20 sim-
ilarly as in the process of step S44.

[0259] Afterthe processes of steps S41to S48 are thus
performed, the controller 50 starts a process according
to the operation mode changed from the defrosting op-
eration, such as the cooling operation or the heating op-
eration.

[0260] The process on the passage through which the
heat medium is circulated by the pump 35b is similar to
that of the above-described example.

[0261] As described above, when the cooling opera-
tion or the heating operation starts in Embodiment 1, the
temperature of the heat medium flowing into or from each
of the first intermediate heat exchangers 31a and 31b is
compared with the temperature of the heat medium in
the heat storage tank 41 to determine whether or not to
use the heat storage reservoir 40. Then, if the conditions
are met, the heat storage reservoir 40 is connected to
the heat medium cycle circuit 6 to use the heat medium
in the heat storage tank 41, which has cooling energy or
heating energy greater than that of the heat medium cir-
culating through the heat medium cycle circuit 6.

[0262] It is thereby possible to make the temperature
of the indoor air approach the requested temperature
faster than in the case in which the heat medium in the
heat storage tank 41 is not used,

[0263] That is, at the time of starting the cooling oper-
ation or the heating operation, or at the time of switching
between operations, the use of the heat medium in the
heat storage reservoir 40 reduces the time for switching
between operations, thereby achieving improvement of
air-conditioning performance and energy saving.
[0264] Further, at the end of the cooling operation or
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the heating operation, the temperature of the heat medi-
um flowing from each of the first intermediate heat ex-
changers 31a and 31b is compared with the temperature
of the heat medium in the heat storage tank 41. Then, if
the condition is met, the heat storage reservoir 40 is con-
nected to the heat medium cycle circuit 6 to store the
heat medium circulating through the heat medium cycle
circuit 6 into the heat storage tank 41.

[0265] It is thereby possible to collect the cooling en-
ergy or the heating energy remaining in the heat medium
cycle circuit 6 into the heat storage tank 41.

[0266] Further, inthe defrosting operation, the temper-
ature of the heat medium in the heat storage tank 41 is
compared with the heating application temperature.
Then, if the condition is met, the heat storage reservoir
40 is connected to the heat medium cycle circuit 6 to
allow the heat medium in the heat storage tank 41 to
circulate through the heat medium cycle circuit 6.
[0267] It is thereby possible to continue the heating
operation even during the defrosting operation.

Embodiment 2

[0268] An air-conditioning apparatus according to Em-
bodiment 2 ofthe presentinvention willnow be described.
[0269] Embodiment 1 described above allows the heat
medium circulating through the heat medium cycle circuit
6 to flow into the heat storage tank 41, to thereby store
cooling energy or heating energy in the heat storage res-
ervoir 40.

[0270] Meanwhile, in Embodiment 2, a heat storage
reservoiris provided with an intermediate heat exchanger
for cooling or heating the heat medium in the heat storage
tank. Thereby, cooling energy or heating energy is stored
in the heat storage tank 41.

[0271] Fig. 15 is a schematic diagram illustrating an
example of the configuration of an air-conditioning appa-
ratus 101 according to Embodiment 2 of the present in-
vention.

[0272] Asiillustrated in Fig. 15, the air-conditioning ap-
paratus 101 is formed of the outdoor unit 10 serving as
the heat source unit, the plurality of indoor units 20, an
intermediate heat exchanger 130, a heat storage reser-
voir 140, and the controller 50. The example of Fig. 15
illustrates a case in which the air-conditioning apparatus
101 includes two indoor units 20. However, the configu-
ration is not limited thereto, and the air-conditioning ap-
paratus 101 may include three or more indoor units 20,
for example.

[0273] In the following description, parts similar to
those of Embodiment 1 described above will be assigned
with the same reference signs, and detailed description
thereof will be omitted. Further, in the air-conditioning
apparatus 101, the indoor units 20, parts of the interme-
diate heat exchanger 130 on the side of the heat medium
cycle circuit 6, and parts of the heat storage reservoir
140 on the side of the heat medium cycle circuit 6 are
similar to those of Embodiment 1, and thus detailed de-
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scription thereof will be omitted.

[0274] The outdoor unit 10 is connected to a refriger-
ant-side passage of the intermediate heat exchanger 130
by the two refrigerant pipes 2 through which the refriger-
ant flows. Further, the refrigerant-side passage of the
intermediate heat exchanger 130 is connected to a re-
frigerant-side passage of the heat storage reservoir 140
by three refrigerant pipes 7. Further, the outdoor unit 10,
the intermediate heat exchanger 130, the heat storage
reservoir 140, and the refrigerant pipes 2 and 7 form the
refrigerant cycle circuit 5.

[0275] Further, each of the plurality of indoor units 20
is connected to a heat medium-side passage of the in-
termediate heat exchanger 30 by the two heat medium
pipes 3 through which the heat medium flows. Further,
a heat medium-side passage of the heat storage reser-
voir 40 is connected to the heat medium-side passage
of the intermediate heat exchanger 30 by the two heat
medium pipes 4 through which the heat medium flows.
Further, the plurality of indoor units 20, the intermediate
heat exchanger 130, the heat storage reservoir 140, and
the heat medium pipes 3 and 4 form the heat medium
cycle circuit 6.

[Circuit Configuration of Refrigerant Cycle Circuit]

[0276] Fig. 16 is a schematic diagram illustrating an
example of the circuit configuration of the refrigerant cy-
cle circuit 5 in the air-conditioning apparatus 101 accord-
ing to Embodiment 2 of the present invention.

[0277] Asdescribed above, the refrigerant cycle circuit
5 is formed of the outdoor unit 10, the intermediate heat
exchanger 130, the heat storage reservoir 140, and the
refrigerant pipes 2 and 7.

[0278] Each of the intermediate heat exchanger 130
and the heat storage reservoir 140 includes parts related
to the refrigerant cycle circuit 5 and parts related to the
heat medium cycle circuit 6. In the intermediate heat ex-
changer 130 and the heat storage reservoir 140 illustrat-
edinFig. 16, only the parts related to the refrigerant cycle
circuit 5 will be illustrated and described.

[0279] Further, the outdoor unit 10 is similar to that of
Embodiment 1 described above, and thus description
thereof will be omitted here.

[Intermediate Heat Exchanger (Refrigerant Cycle Circuit
Side)]

[0280] The intermediate heat exchanger 130 is provid-
ed with the three refrigerant pipes 7 connecting to the
heat storage reservoir 140, in addition to the configura-
tion of the intermediate heat exchanger 30 according to
Embodiment 1.

[Heat Storage Reservoir (Refrigerant Cycle Circuit Side)]

[0281] The heat storage reservoir 140 is formed of a
second intermediate heat exchanger 141, an expansion
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device 142, and a third refrigerant flow switching device
143.

[0282] The second intermediate heat exchanger 141
functions as a condenser or an evaporator to exchange
heat between the refrigerant flowing through the refrig-
erant cycle circuit 5 and the heat medium in the not-illus-
trated heat storage tank 41 in the heat storage reservoir
140.

[0283] The second intermediate heat exchanger 141
is provided between the expansion device 142 and the
third refrigerant flow switching device 143.

[0284] The expansion device 142 functions as an ex-
pansion valve thatreduces the pressure of the refrigerant
flowing through the refrigerant cycle circuit 5 to expand
the refrigerant. The expansion device 142 is formed of a
valve having a controllable opening degree, such as an
electronic expansion valve, for example.

[0285] The expansion device 142 is provided on the
upstream side of the second intermediate heat exchang-
er 141 in the flow of the refrigerant in the storage of cool-
ing energy into the heat storage reservoir 140.

[0286] The third refrigerant flow switching device 143
switches the flow direction of the refrigerant in accord-
ance with the operation mode. Fig. 16 illustrates the third
refrigerant flow switching device 143 when heating en-
ergy is stored into the heat storage reservoir 140. The
third refrigerant flow switching device 143 may use a four-
way valve, for example, or may use a four-way valve in
combination with another valve.

[0287] The third refrigerant flow switching device 143
is provided on the downstream side of the first interme-
diate heat exchanger 31a in the flow of the refrigerant in
the storage of cooling energy into the heat storage res-
ervoir 140.

[Operation of Refrigerant Cycle Circuit]

[0288] A description will now be given of movements
of the refrigerant in the cooling only operation mode, the
heating only operation mode, the cooling main operation
mode, and the heating main operation mode in the re-
frigerant cycle circuit 5 of the air-conditioning apparatus
101 having the above-described configuration.

[0289] Further, the following description will be given
of cases in which the heat medium in the heat storage
tank 41 is cooled or heated in these operation modes.

[Cooling Energy Storage in Cooling Only Operation
Mode]

[0290] Fig. 17 is a schematic diagram for illustrating a
flow passage of the refrigerant in the refrigerant cycle
circuit 5 of Fig. 16 in cooling energy storage in the cooling
only operation mode.

[0291] InFig. 17, a passage indicated by a bold line is
a refrigerant passage in the storage of cooling energy
into the heat storage reservoir 140 in the cooling only
operation mode. The flow direction of the refrigerant in
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the refrigerant passage is indicated by arrows.

[0292] In this case, the first refrigerant flow switching
device 12, the second refrigerant flow switching devices
34a and 34b, and the third refrigerant flow switching de-
vice 143 are first switched as illustrated in Fig. 17. Fur-
ther, the opening and closing device 33a is opened, and
the opening and closing device 33b is closed.

[0293] Low-temperature, low-pressure refrigerant is
compressed by the compressor 11 and discharged as
high-temperature, high-pressure gas refrigerant.

[0294] The high-temperature, high-pressure gas re-
frigerant discharged from the compressor 11 flows into
the heat source-side heat exchanger 13 via the first re-
frigerant flow switching device 12. The high-temperature,
high-pressure gas refrigerant flowing into the heat
source-side heat exchanger 13 condenses while ex-
changing heat with and transferring heat to the outdoor
air, and flows from the heat source-side heat exchanger
13 as subcooled high-pressure liquid refrigerant.
[0295] The high-pressure liquid refrigerant flowing
from the heat source-side heat exchanger 13 flows from
the outdoor unit 10 via the check valve 14d, and flows
into the intermediate heat exchanger 130.

[0296] The high-pressure liquid refrigerant flowing into
the intermediate heat exchanger 130 flows into the ex-
pansion devices 32a and 32b via the opening and closing
device 33a. Further, the high-pressure liquid refrigerant
directly flows from the intermediate heat exchanger 130,
and also flows into the heat storage reservoir 140 via the
corresponding refrigerant pipe 7.

[0297] The high-pressure liquid refrigerant flowing into
the expansion device 32a is reduced in pressure and
expanded to turn into low-temperature, low-pressure,
two-phase gas-liquid refrigerant, and flows into the first
intermediate heat exchanger 31a.

[0298] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing into the first intermediate
heat exchanger 31a exchanges heat with and receives
heatfrom the heat medium to evaporate and thereby cool
the heat medium, and flows from the first intermediate
heat exchanger 31a as low-temperature, low-pressure
gas refrigerant.

[0299] The low-temperature, low-pressure gas refrig-
erant flowing from the first intermediate heat exchanger
31a flows from the intermediate heat exchanger 130 via
the second refrigerant flow switching device 34a, and
flows into the outdoor unit 10.

[0300] Meanwhile, the high-pressure liquid refrigerant
flowing into the expansion device 32b is reduced in pres-
sure and expanded to turn into low-temperature, low-
pressure, two-phase gas-liquid refrigerant, and flows into
the first intermediate heat exchanger 31b.

[0301] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing into the first intermediate
heat exchanger 31b exchanges heat with and receives
heatfrom the heat medium to evaporate and thereby cool
the heat medium, and flows from the first intermediate
heat exchanger 31b as low-temperature, low-pressure
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gas refrigerant.

[0302] The low-temperature, low-pressure gas refrig-
erant flowing from the first intermediate heat exchanger
31b flows from the intermediate heat exchanger 130 via
the second refrigerant flow switching device 34b, and
flows into the outdoor unit 10.

[0303] Further, the high-pressure liquid refrigerant
flowing into the heat storage reservoir 140 is reduced in
pressure and expanded by the expansion device 142 to
turn into low-temperature, low-pressure, two-phase gas-
liquid refrigerant, and flows into the second intermediate
heat exchanger 141.

[0304] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing into the second intermedi-
ate heat exchanger 141 exchanges heat with and re-
ceives heat from the heat medium in the heat storage
tank 41 to evaporate and thereby cool the heat medium,
and flows from the second intermediate heat exchanger
141 as low-temperature, low-pressure gas refrigerant.
[0305] The low-temperature, low-pressure gas refrig-
erant flowing from the second intermediate heat ex-
changer 141 flows from the heat storage reservoir 140
via the third refrigerant flow switching device 143, and
flows into the intermediate heat exchanger 130 via the
corresponding refrigerant pipe 7.

[0306] The low-temperature, low-pressure gas refrig-
erant flowing into the intermediate heat exchanger 130
directly flows from the intermediate heat exchanger 130,
and flows into the outdoor unit 10.

[0307] The low-temperature, low-pressure gas refrig-
erant flowing into the outdoor unit 10 is suctioned into
the compressor 11 via the check valve 14a and the first
refrigerant flow switching device 12. Thereafter, the
above-described cycle is repeated.

[Heating Energy Storage in Cooling Only Operation
Mode]

[0308] Fig. 18 is a schematic diagram for illustrating a
flow passage of the refrigerant in the refrigerant cycle
circuit 5 of Fig. 16 in heating energy storage in the cooling
only operation mode.

[0309] InFig. 18, a passage indicated by a bold line is
a refrigerant passage in the storage of heating energy
into the heat storage reservoir 140 in the cooling only
operation mode. The flow direction of the refrigerant in
the refrigerant passage is indicated by arrows.

[0310] In this case, the first refrigerant flow switching
device 12, the second refrigerant flow switching devices
34a and 34b, and the third refrigerant flow switching de-
vice 143 are first switched as illustrated in Fig. 18. Fur-
ther, the opening and closing devices 33a and 33b are
closed.

[0311] Low-temperature, low-pressure refrigerant is
compressed by the compressor 11 and discharged as
high-temperature, high-pressure gas refrigerant.

[0312] The high-temperature, high-pressure gas re-
frigerant discharged from the compressor 11 flows into
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the heat source-side heat exchanger 13 via the first re-
frigerant flow switching device 12. The high-temperature,
high-pressure gas refrigerant flowing into the heat
source-side heat exchanger 13 condenses while ex-
changing heat with and transferring heat to the outdoor
air, and flows from the heat source-side heat exchanger
13 as two-phase gas-liquid refrigerant.

[0313] The two-phase gas-liquid refrigerant flowing
from the heat source-side heat exchanger 13 flows from
the outdoor unit 10 via the check valve 14d, and flows
into the intermediate heat exchanger 130.

[0314] The two-phase gas-liquid refrigerant flowing in-
to the intermediate heat exchanger 130 directly flows
from the intermediate heat exchanger 130, and flows into
the heat storage reservoir 140 via the corresponding re-
frigerant pipe 7.

[0315] The two-phase gas-liquid refrigerant flowing in-
to the heat storage reservoir 140 flows into the second
intermediate heat exchanger 141 via the third refrigerant
flow switching device 143.

[0316] The two-phase gas-liquid refrigerant flowing in-
to the second intermediate heat exchanger 141 condens-
es while exchanging heat with and transferring heat to
the heat medium in the heat storage tank 41 to thereby
heat the heat medium, and flows from the second inter-
mediate heat exchanger 141 as liquid refrigerant.
[0317] The liquid refrigerant flowing from the second
intermediate heat exchanger 141 is reduced in pressure
and expanded by the expansion device 142 to turn into
low-temperature, low-pressure, two-phase gas-liquid re-
frigerant, and flows from the expansion device 142.
[0318] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing from the expansion device
142 flows from the heat storage reservoir 140, and flows
into the intermediate heat exchanger 130 via the corre-
sponding refrigerant pipe 7.

[0319] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing into the intermediate heat
exchanger 130 flows into the first intermediate heat ex-
changers 31a and 31b via the expansion devices 32a
and 32b, respectively.

[0320] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing into the first intermediate
heat exchanger 31a exchanges heat with and receives
heatfrom the heat medium to evaporate and thereby cool
the heat medium, and flows from the first intermediate
heat exchanger 31a as low-pressure gas refrigerant.
[0321] The low-pressure gas refrigerant flowing from
the first intermediate heat exchanger 31a flows from the
intermediate heat exchanger 130 via the second refrig-
erant flow switching device 34a, and flows into the out-
door unit 10.

[0322] Meanwhile, the low-temperature, low-pressure,
two-phase gas-liquid refrigerant flowing into the first in-
termediate heat exchanger 31b exchanges heat with and
receives heat from the heat medium to evaporate and
thereby cool the heat medium, and flows from the first
intermediate heat exchanger 31b as low-pressure gas
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refrigerant.

[0323] The low-pressure gas refrigerant flowing from
the first intermediate heat exchanger 31b flows from the
intermediate heat exchanger 130 via the second refrig-
erant flow switching device 34b, and flows into the out-
door unit 10.

[0324] The low-pressure gas refrigerant flowing into
the outdoor unit 10 is suctioned into the compressor 11
via the check valve 14a and the first refrigerant flow
switching device 12. Thereafter, the above-described cy-
cle is repeated.

[Cooling Energy Storage in Heating Only Operation
Mode]

[0325] Fig. 19 is a schematic diagram for illustrating a
flow passage of the refrigerant in the refrigerant cycle
circuit 5 of Fig. 16 in cooling energy storage in the heating
only operation mode.

[0326] In Fig. 19, a passage indicated by a bold line is
a refrigerant passage in the storage of cooling energy
into the heat storage reservoir 140 in the heating only
operation mode. The flow direction of the refrigerant in
the refrigerant passage is indicated by arrows.

[0327] In this case, the first refrigerant flow switching
device 12, the second refrigerant flow switching devices
34a and 34b, and the third refrigerant flow switching de-
vice 143 are first switched as illustrated in Fig. 19. Fur-
ther, the opening and closing devices 33a and 33b are
closed.

[0328] Low-temperature, low-pressure refrigerant is
compressed by the compressor 11 and discharged as
high-temperature, high-pressure gas refrigerant.

[0329] The high-temperature, high-pressure gas re-
frigerant discharged from the compressor 11 flows from
the outdoor unit 10 via the first refrigerant flow switching
device 12 and the check valve 14c provided to the second
connecting pipe 2b, and flows into the intermediate heat
exchanger 130.

[0330] The high-temperature, high-pressure gas re-
frigerant flowing into the intermediate heat exchanger
130 flows into the firstintermediate heat exchangers 31a
and 31b via the second refrigerant flow switching devices
34a and 34b, respectively.

[0331] The high-temperature, high-pressure gas re-
frigerant flowing into the first intermediate heat exchang-
er 31a condenses while exchanging heat with and trans-
ferring heat to the heat medium to thereby heat the heat
medium, and flows from the first intermediate heat ex-
changer 31a as subcooled high-pressure liquid refriger-
ant.

[0332] The high-pressure liquid refrigerant flowing
from the firstintermediate heat exchanger 31ais reduced
in pressure and expanded by the expansion device 32a
to turn into low-temperature, low-pressure, two-phase
gas-liquid refrigerant, and flows from the expansion de-
vice 32a.

[0333] Meanwhile, the high-temperature, high-pres-
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sure gas refrigerant flowing into the firstintermediate heat
exchanger 31b condenses while exchanging heat with
and transferring heat to the heat medium to thereby heat
the heat medium, and flows from the first intermediate
heat exchanger 31b as subcooled high-pressure liquid
refrigerant.

[0334] The high-pressure liquid refrigerant flowing
from the first intermediate heat exchanger 31bis reduced
in pressure and expanded by the expansion device 32b
to turn into low-temperature, low-pressure, two-phase
gas-liquid refrigerant, and flows from the expansion de-
vice 32b.

[0335] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing from the expansion devices
32a and 32b flows from the intermediate heat exchanger
130, and flows into the heat storage reservoir 140 via the
corresponding refrigerant pipe 7.

[0336] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing into the heat storage reser-
voir 140 flows into the second intermediate heat ex-
changer 141 via the expansion device 142.

[0337] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing into the second intermedi-
ate heat exchanger 141 exchanges heat with and re-
ceives heat from the heat medium in the heat storage
tank 41 to evaporate and thereby cool the heat medium,
and flows from the second intermediate heat exchanger
141 as low-temperature, low-pressure gas refrigerant.
[0338] The low-temperature, low-pressure gas refrig-
erant flowing from the second intermediate heat ex-
changer 141 flows from the heat storage reservoir 140
via the third refrigerant flow switching device 143, and
flows into the intermediate heat exchanger 130 via the
corresponding refrigerant pipe 7.

[0339] The low-temperature, low-pressure gas refrig-
erant flowing into the intermediate heat exchanger 130
directly flows from the intermediate heat exchanger 130,
and flows into the outdoor unit 10.

[0340] The low-temperature, low-pressure gas refrig-
erant flowing into the outdoor unit 10 flows into the heat
source-side heat exchanger 13 via the check valve 14b
provided to the first connecting pipe 2a.

[0341] The low-temperature, low-pressure gas refrig-
erant flowing into the heat source-side heat exchanger
13 exchanges heat with and receives heat from the out-
door air to evaporate, and flows from the heat source-
side heat exchanger 13.

[0342] The low-temperature, low-pressure gas refrig-
erant flowing from the heat source-side heat exchanger
13 is suctioned into the compressor 11 via the first refrig-
erant flow switching device 12. Thereafter, the above-
described cycle is repeated.

[Heating Energy Storage in Heating Only Operation
Mode]

[0343] Fig. 20 is a schematic diagram for illustrating a
flow passage of the refrigerant in the refrigerant cycle
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circuit5 of Fig. 16 in heating energy storage in the heating
only operation mode.

[0344] InFig. 20, a passage indicated by a bold line is
a refrigerant passage in the storage of heating energy
into the heat storage reservoir 140 in the heating only
operation mode. The flow direction of the refrigerant in
the refrigerant passage is indicated by arrows.

[0345] In this case, the first refrigerant flow switching
device 12, the second refrigerant flow switching devices
34a and 34b, and the third refrigerant flow switching de-
vice 143 are first switched as illustrated in Fig. 20. Fur-
ther, the opening and closing device 33a is closed, and
the opening and closing device 33b is opened.

[0346] Low-temperature, low-pressure refrigerant is
compressed by the compressor 11 and discharged as
high-temperature, high-pressure gas refrigerant.

[0347] The high-temperature, high-pressure gas re-
frigerant discharged from the compressor 11 flows from
the outdoor unit 10 via the first refrigerant flow switching
device 12 and the check valve 14c provided to the second
connecting pipe 2b, and flows into the intermediate heat
exchanger 130.

[0348] The high-temperature, high-pressure gas re-
frigerant flowing into the intermediate heat exchanger
130 flows into the firstintermediate heat exchangers 31a
and 31b via the second refrigerant flow switching devices
34a and 34b, respectively. Further, the high-tempera-
ture, high-pressure gas refrigerant directly flows from the
intermediate heat exchanger 130, and also flows into the
heat storage reservoir 140 via the corresponding refrig-
erant pipe 7.

[0349] The high-temperature, high-pressure gas re-
frigerant flowing into the first intermediate heat exchang-
er 31a condenses while exchanging heat with and trans-
ferring heat to the heat medium to thereby heat the heat
medium, and flows from the first intermediate heat ex-
changer 31a as subcooled high-pressure liquid refriger-
ant.

[0350] The high-pressure liquid refrigerant flowing
from the firstintermediate heat exchanger 31ais reduced
in pressure and expanded by the expansion device 32a
to turn into low-temperature, low-pressure, two-phase
gas-liquid refrigerant, and flows from the expansion de-
vice 32a.

[0351] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing from the expansion device
32a flows from the intermediate heat exchanger 130 via
the opening and closing device 33b, and flows into the
outdoor unit 10.

[0352] Meanwhile, the high-temperature, high-pres-
sure gas refrigerant flowing into the firstintermediate heat
exchanger 31b condenses while exchanging heat with
and transferring heat to the heat medium to thereby heat
the heat medium, and flows from the first intermediate
heat exchanger 31b as subcooled high-pressure liquid
refrigerant.

[0353] The high-pressure liquid refrigerant flowing
from the firstintermediate heat exchanger 31bis reduced
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in pressure and expanded by the expansion device 32b
to turn into low-temperature, low-pressure, two-phase
gas-liquid refrigerant, and flows from the expansion de-
vice 32b.

[0354] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing from the expansion device
32b flows from the intermediate heat exchanger 130 via
the opening and closing device 33b, and flows into the
outdoor unit 10.

[0355] Further, the high-temperature, high-pressure
gas refrigerantflowing into the heat storage reservoir 140
flows into the second intermediate heat exchanger 141
via the third refrigerant flow switching device 143.
[0356] The high-temperature, high-pressure gas re-
frigerant flowing into the second intermediate heat ex-
changer 141 condenses while exchanging heat with and
transferring heat to the heat medium to thereby heat the
heat medium, and flows from the second intermediate
heat exchanger 141 as subcooled high-pressure liquid
refrigerant.

[0357] The high-pressure liquid refrigerant flowing
from the second intermediate heat exchanger 141 is re-
duced in pressure and expanded by the expansion de-
vice 142 to turn into low-temperature, low-pressure, two-
phase gas-liquid refrigerant, and flows from the expan-
sion device 142.

[0358] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing from the expansion device
142 flows from the heat storage reservoir 140, and flows
into the intermediate heat exchanger 130 via the corre-
sponding refrigerant pipe 7.

[0359] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing into the intermediate heat
exchanger 130 flows from the intermediate heat ex-
changer 130 via the opening and closing device 33b, and
flows into the outdoor unit 10.

[0360] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing into the outdoor unit 10
flows into the heat source-side heat exchanger 13 via
the check valve 14b provided to the first connecting pipe
2a.

[0361] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing into the heat source-side
heat exchanger 13 exchanges heat with and receives
heat from the outdoor air to evaporate, and flows from
the heat source-side heat exchanger 13 as low-temper-
ature, low-pressure gas refrigerant.

[0362] The low-temperature, low-pressure gas refrig-
erant flowing from the heat source-side heat exchanger
13 is suctioned into the compressor 11 via the first refrig-
erant flow switching device 12. Thereafter, the above-
described cycle is repeated.

[Cooling Energy Storage in Cooling Main Operation
Mode]

[0363] Fig. 21 is a schematic diagram for illustrating a
flow passage of the refrigerant in the refrigerant cycle
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circuit 5 of Fig. 16 in cooling energy storage in the cooling
main operation mode.

[0364] InFig. 21, a passage indicated by a bold line is
a refrigerant passage in the storage of cooling energy
into the heat storage reservoir 140 in the cooling main
operation mode. The flow direction of the refrigerant in
the refrigerant passage is indicated by arrows.

[0365] In this case, the first refrigerant flow switching
device 12, the second refrigerant flow switching devices
34a and 34b, and the third refrigerant flow switching de-
vice 143 are first switched as illustrated in Fig. 21. Fur-
ther, the opening and closing devices 33a and 33b are
closed.

[0366] Low-temperature, low-pressure refrigerant is
compressed by the compressor 11 and discharged as
high-temperature, high-pressure gas refrigerant.

[0367] The high-temperature, high-pressure gas re-
frigerant discharged from the compressor 11 flows into
the heat source-side heat exchanger 13 via the first re-
frigerant flow switching device 12. The high-temperature,
high-pressure gas refrigerant flowing into the heat
source-side heat exchanger 13 condenses while ex-
changing heat with and transferring heat to the outdoor
air, and flows from the heat source-side heat exchanger
13 as two-phase gas-liquid refrigerant.

[0368] The two-phase gas-liquid refrigerant flowing
from the heat source-side heat exchanger 13 flows from
the outdoor unit 10 via the check valve 14d, and flows
into the intermediate heat exchanger 130.

[0369] The two-phase gas-liquid refrigerant flowing in-
to the intermediate heat exchanger 130 flows into the
first intermediate heat exchanger 31a via the second re-
frigerant flow switching device 34a.

[0370] The two-phase gas-liquid refrigerant flowing in-
to the first intermediate heat exchanger 31a condenses
while exchanging heat with and transferring heat to the
heat medium to thereby heat the heat medium, and flows
from the first intermediate heat exchanger 31a as liquid
refrigerant.

[0371] The liquid refrigerant flowing from the first inter-
mediate heat exchanger 31a is reduced in pressure and
expanded by the expansion device 32a to turn into low-
temperature, low-pressure, two-phase gas-liquid refrig-
erant, and flows from the expansion device 32a.

[0372] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing from the expansion device
32a flows into the first intermediate heat exchanger 31b
via the expansion device 32b. Further, the low-temper-
ature, low-pressure, two-phase gas-liquid refrigerant
flows from the intermediate heat exchanger 130, and also
flows into the heat storage reservoir 140 via the corre-
sponding refrigerant pipe 7.

[0373] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing into the first intermediate
heat exchanger 31b exchanges heat with and receives
heat from the heat medium to evaporate and thereby cool
the heat medium, and flows from the first intermediate
heat exchanger 31b as low-pressure gas refrigerant.
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[0374] The low-pressure gas refrigerant flowing from
the first intermediate heat exchanger 31b flows from the
intermediate heat exchanger 130 via the second refrig-
erant flow switching device 34b, and flows into the out-
door unit 10.

[0375] Further, the low-temperature, low-pressure,
two-phase gas-liquid refrigerant flowing into the heat
storage reservoir 140 flows into the second intermediate
heat exchanger 141 via the expansion device 142.
[0376] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing into the second intermedi-
ate heat exchanger 141 exchanges heat with and re-
ceives heat from the heat medium in the heat storage
tank 41 to evaporate and thereby cool the heat medium,
and flows from the second intermediate heat exchanger
141 as low-pressure gas refrigerant.

[0377] The low-pressure gas refrigerant flowing from
the second intermediate heat exchanger 141 flows from
the heat storage reservoir 140 via the third refrigerant
flow switching device 143, and flows into the intermediate
heat exchanger 130 via the corresponding refrigerant
pipe 7.

[0378] The low-pressure gas refrigerant flowing into
the intermediate heat exchanger 130 directly flows from
the intermediate heat exchanger 130, and flows into the
outdoor unit 10.

[0379] The low-pressure gas refrigerant flowing into
the outdoor unit 10 is suctioned into the compressor 11
via the check valve 14a and the first refrigerant flow
switching device 12. Thereafter, the above-described cy-
cle is repeated.

[Heating Energy Storage in Cooling Main Operation
Mode]

[0380] Fig. 22 is a schematic diagram for illustrating a
flow passage of the refrigerant in the refrigerant cycle
circuit 5 of Fig. 16 in heating energy storage in the cooling
main operation mode.

[0381] InFig. 22, a passage indicated by a bold line is
a refrigerant passage in the storage of heating energy
into the heat storage reservoir 140 in the cooling main
operation mode. The flow direction of the refrigerant in
the refrigerant passage is indicated by arrows.

[0382] In this case, the first refrigerant flow switching
device 12, the second refrigerant flow switching devices
34a and 34b, and the third refrigerant flow switching de-
vice 143 are first switched as illustrated in Fig. 22. Fur-
ther, the opening and closing devices 33a and 33b are
closed.

[0383] Low-temperature, low-pressure refrigerant is
compressed by the compressor 11 and discharged as
high-temperature, high-pressure gas refrigerant.

[0384] The high-temperature, high-pressure gas re-
frigerant discharged from the compressor 11 flows into
the heat source-side heat exchanger 13 via the first re-
frigerant flow switching device 12. The high-temperature,
high-pressure gas refrigerant flowing into the heat
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source-side heat exchanger 13 condenses while ex-
changing heat with and transferring heat to the outdoor
air, and flows from the heat source-side heat exchanger
13 as two-phase gas-liquid refrigerant.

[0385] The two-phase gas-liquid refrigerant flowing
from the heat source-side heat exchanger 13 flows from
the outdoor unit 10 via the check valve 14d, and flows
into the intermediate heat exchanger 130.

[0386] The two-phase gas-liquid refrigerant flowing in-
to the intermediate heat exchanger 130 flows into the
first intermediate heat exchanger 31a via the second re-
frigerant flow switching device 34a. Further, the two-
phase gas-liquid refrigerant directly flows from the inter-
mediate heat exchanger 130, and also flows into the heat
storage reservoir 140 via the corresponding refrigerant
pipe 7.

[0387] The two-phase gas-liquid refrigerant flowing in-
to the first intermediate heat exchanger 31a condenses
while exchanging heat with and transferring heat to the
heat medium to thereby heat the heat medium, and flows
from the first intermediate heat exchanger 31a as liquid
refrigerant.

[0388] The liquid refrigerant flowing from the first inter-
mediate heat exchanger 31a is reduced in pressure and
expanded by the expansion device 32a to turn into low-
temperature, low-pressure, two-phase gas-liquid refrig-
erant, and flows from the expansion device 32a.

[0389] Further, the two-phase gas-liquid refrigerant
flowing into the heat storage reservoir 140 flows into the
second intermediate heat exchanger 141 via the third
refrigerant flow switching device 143.

[0390] The two-phase gas-liquid refrigerant flowing in-
to the second intermediate heat exchanger 141 condens-
es while exchanging heat with and transferring heat to
the heat medium to thereby heat the heat medium, and
flows from the second intermediate heat exchanger 141
as subcooled high-pressure liquid refrigerant.

[0391] The high-pressure liquid refrigerant flowing
from the second intermediate heat exchanger 141 is re-
duced in pressure and expanded by the expansion de-
vice 142 to turn into low-temperature, low-pressure, two-
phase gas-liquid refrigerant, and flows from the expan-
sion device 142.

[0392] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing from the expansion device
142 flows from the heat storage reservoir 140, and flows
into the intermediate heat exchanger 130 via the corre-
sponding refrigerant pipe 7.

[0393] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing from the expansion device
32a and the low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing from the expansion device
142 into the intermediate heat exchanger 130 flow into
the first intermediate heat exchanger 31b via the expan-
sion device 32b.

[0394] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing into the first intermediate
heat exchanger 31b exchanges heat with and receives
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heatfrom the heat medium to evaporate and thereby cool
the heat medium, and flows from the first intermediate
heat exchanger 31b as low-pressure gas refrigerant.
[0395] The low-pressure gas refrigerant flowing from
the first intermediate heat exchanger 31b flows from the
intermediate heat exchanger 130 via the second refrig-
erant flow switching device 34b, and flows into the out-
door unit 10.

[0396] The low-pressure gas refrigerant flowing into
the outdoor unit 10 is suctioned into the compressor 11
via the check valve 14a and the first refrigerant flow
switching device 12. Thereafter, the above-described cy-
cle is repeated.

[Cooling Energy Storage in Heating Main Operation
Mode]

[0397] Fig. 23 is a schematic diagram for illustrating a
flow passage of the refrigerant in the refrigerant cycle
circuit 5 of Fig. 16 in cooling energy storage in the heating
main operation mode.

[0398] InFig. 23, a passage indicated by a bold line is
a refrigerant passage in the storage of cooling energy
into the heat storage reservoir 140 in the heating main
operation mode. The flow direction of the refrigerant in
the refrigerant passage is indicated by arrows.

[0399] In this case, the first refrigerant flow switching
device 12, the second refrigerant flow switching devices
34a and 34b, and the third refrigerant flow switching de-
vice 143 are first switched as illustrated in Fig. 23. Fur-
ther, the opening and closing devices 33a and 33b are
closed.

[0400] Low-temperature, low-pressure refrigerant is
compressed by the compressor 11 and discharged as
high-temperature, high-pressure gas refrigerant.

[0401] The high-temperature, high-pressure gas re-
frigerant discharged from the compressor 11 flows from
the outdoor unit 10 via the first refrigerant flow switching
device 12 and the check valve 14c provided to the second
connecting pipe 2b, and flows into the intermediate heat
exchanger 130.

[0402] The high-temperature, high-pressure gas re-
frigerant flowing into the intermediate heat exchanger
130 flows into the first intermediate heat exchanger 31b
via the second refrigerant flow switching device 34b.
[0403] The high-temperature, high-pressure gas re-
frigerant flowing into the first intermediate heat exchang-
er 31b condenses while exchanging heat with and trans-
ferring heat to the heat medium to thereby heat the heat
medium, and flows from the first intermediate heat ex-
changer 31b as subcooled high-pressure liquid refriger-
ant.

[0404] The high-pressure liquid refrigerant flowing
from the first intermediate heat exchanger 31bis reduced
in pressure and expanded by the expansion device 32b
to turn into low-temperature, low-pressure, two-phase
gas-liquid refrigerant, and flows from the expansion de-
vice 32b.
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[0405] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing from the expansion device
32b flows into the first intermediate heat exchanger 31a
via the expansion device 32a. Further, the low-temper-
ature, low-pressure, two-phase gas-liquid refrigerant
flows from the intermediate heat exchanger 130, and also
flows into the heat storage reservoir 140 via the corre-
sponding refrigerant pipe 7.

[0406] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing into the first intermediate
heat exchanger 31a exchanges heat with and receives
heat from the heat medium to evaporate and thereby cool
the heat medium, and flows from the first intermediate
heat exchanger 31a as low-pressure gas refrigerant.
[0407] The low-pressure gas refrigerant flowing from
the first intermediate heat exchanger 31a flows from the
intermediate heat exchanger 130 via the second refrig-
erant flow switching device 34a, and flows into the out-
door unit 10.

[0408] Further, the low-temperature, low-pressure,
two-phase gas-liquid refrigerant flowing into the heat
storage reservoir 140 flows into the second intermediate
heat exchanger 141 via the expansion device 142.
[0409] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing into the second intermedi-
ate heat exchanger 141 exchanges heat with and re-
ceives heat from the heat medium in the heat storage
tank 41 to evaporate and thereby cool the heat medium,
and flows from the second intermediate heat exchanger
141 as low-pressure gas refrigerant.

[0410] The low-pressure gas refrigerant flowing from
the second intermediate heat exchanger 141 flows from
the heat storage reservoir 140 via the third refrigerant
flow switching device 143, and flows into the intermediate
heat exchanger 130 via the corresponding refrigerant
pipe 7.

[0411] The low-pressure gas refrigerant flowing into
the intermediate heat exchanger 130 directly flows from
the intermediate heat exchanger 130, and flows into the
outdoor unit 10.

[0412] The low-pressure gas refrigerant flowing into
the outdoor unit 10 flows into the heat source-side heat
exchanger 13 via the check valve 14b provided to the
first connecting pipe 2a.

[0413] The low-pressure gas refrigerant flowing into
the heat source-side heat exchanger 13 exchanges heat
with and receives heat from the outdoor air to evaporate,
and flows from the heat source-side heat exchanger 13.
[0414] The low-pressure gas refrigerant flowing from
the heat source-side heat exchanger 13 is suctioned into
the compressor 11 via the first refrigerant flow switching
device 12. Thereafter, the above-described cycle is re-
peated.

[Heating Energy Storage in Heating Main Operation
Mode]

[0415] Fig. 24 is a schematic diagram for illustrating a
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flow passage of the refrigerant in the refrigerant cycle
circuit 5 of Fig. 16 in heating energy storage in the heating
main operation mode.

[0416] InFig. 24, a passage indicated by a bold line is
a refrigerant passage in the storage of heating energy
into the heat storage reservoir 140 in the heating main
operation mode. The flow direction of the refrigerant in
the refrigerant passage is indicated by arrows.

[0417] In this case, the first refrigerant flow switching
device 12, the second refrigerant flow switching devices
34a and 34b, and the third refrigerant flow switching de-
vice 143 are first switched as illustrated in Fig. 24. Fur-
ther, the opening and closing devices 33a and 33b are
closed.

[0418] Low-temperature, low-pressure refrigerant is
compressed by the compressor 11 and discharged as
high-temperature, high-pressure gas refrigerant.

[0419] The high-temperature, high-pressure gas re-
frigerant discharged from the compressor 11 flows from
the outdoor unit 10 via the first refrigerant flow switching
device 12 and the check valve 14c provided to the second
connecting pipe 2b, and flows into the intermediate heat
exchanger 130.

[0420] The high-temperature, high-pressure gas re-
frigerant flowing into the intermediate heat exchanger
130 flows into the first intermediate heat exchanger 31b
via the second refrigerant flow switching device 34b. Fur-
ther, the high-temperature, high-pressure gas refrigerant
flows from the intermediate heat exchanger 130, and also
flows into the heat storage reservoir 140 via the corre-
sponding refrigerant pipe 7.

[0421] The high-temperature, high-pressure gas re-
frigerant flowing into the first intermediate heat exchang-
er 31b condenses while exchanging heat with and trans-
ferring heat to the heat medium to thereby heat the heat
medium, and flows from the first intermediate heat ex-
changer 31b as subcooled high-pressure liquid refriger-
ant.

[0422] The high-pressure liquid refrigerant flowing
from the first intermediate heat exchanger 31bis reduced
in pressure and expanded by the expansion device 32b
to turn into low-temperature, low-pressure, two-phase
gas-liquid refrigerant, and flows from the expansion de-
vice 32b.

[0423] Further, the high-temperature, high-pressure
gas refrigerantflowing into the heat storage reservoir 140
flows into the second intermediate heat exchanger 141
via the third refrigerant flow switching device 143.
[0424] The high-temperature, high-pressure gas re-
frigerant flowing into the second intermediate heat ex-
changer 141 condenses while exchanging heat with and
transferring heat to the heat medium to thereby heat the
heat medium, and flows from the second intermediate
heat exchanger 141 as subcooled high-pressure liquid
refrigerant.

[0425] The high-pressure liquid refrigerant flowing
from the second intermediate heat exchanger 141 is re-
duced in pressure and expanded by the expansion de-
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vice 142 to turn into low-temperature, low-pressure, two-
phase gas-liquid refrigerant, and flows from the expan-
sion device 142.

[0426] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing from the expansion device
142 flows from the heat storage reservoir 140, and flows
into the intermediate heat exchanger 130 via the corre-
sponding refrigerant pipe 7.

[0427] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing into the intermediate heat
exchanger 130 flows from the intermediate heat ex-
changer 130 via the opening and closing device 33b, and
flows into the outdoor unit 10.

[0428] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing from the expansion device
32b and the low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing from the heat storage res-
ervoir 140 into the intermediate heat exchanger 130 flow
into the first intermediate heat exchanger 31a via the ex-
pansion device 32a.

[0429] The low-temperature, low-pressure, two-phase
gas-liquid refrigerant flowing into the first intermediate
heat exchanger 31a exchanges heat with and receives
heat from the heat medium to evaporate and thereby cool
the heat medium, and flows from the first intermediate
heat exchanger 31a as low-pressure gas refrigerant.
[0430] The low-pressure gas refrigerant flowing from
the first intermediate heat exchanger 31a flows from the
intermediate heat exchanger 130 via the second refrig-
erant flow switching device 34a, and flows into the out-
door unit 10.

[0431] The low-pressure gas refrigerant flowing into
the outdoor unit 10 flows into the heat source-side heat
exchanger 13 via the check valve 14b provided to the
first connecting pipe 2a.

[0432] The low-pressure gas refrigerant flowing into
the heat source-side heat exchanger 13 exchanges heat
with and receives heat from the outdoor air to evaporate,
and flows from the heat source-side heat exchanger 13.
[0433] The low-pressure gas refrigerant flowing from
the heat source-side heat exchanger 13 is suctioned into
the compressor 11 via the first refrigerant flow switching
device 12. Thereafter, the above-described cycle is re-
peated.

[Process of Determining whether or not to Use Heat Stor-
age Reservoir]

[0434] The process of determining whether or not to
use the heat storage reservoir 140 in Embodiment 2 is
similar to the above-described process of determining
whether or not to use the heat storage reservoir 40 in
Embodiment 1, and thus description thereof will be omit-
ted here.

[0435] As described above, in Embodiment 2, the sec-
ond intermediate heat exchanger 141 is provided to the
heat storage reservoir 140 to enable the heat medium in
the heat storage tank 41 to be cooled or heated by the
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refrigerant circulating through the refrigerant cycle circuit
5. Itis thereby possible to store cooling energy or heating
energy in the heat storage tank 41 without operating the
pumps 35a and 35b provided to the heat medium cycle
circuit 6.

[0436] That is, the use of the heat in the refrigerant
cycle circuit 5 enables energy saving.

[0437] Further,in Embodiment 2, it is possible to store
cooling energy or heating energy in the heat medium in
the heat storage tank 41 of the heat storage reservoir
140 in all of the operation modes. Accordingly, it is pos-
sible to store necessary heat in accordance with the need
of a user.

[0438] Itis preferable to perform such heat storage into
the heat storage reservoir 140 during a period to which
low electric rate is applied, such as a nighttime period,
for example. The heat storage performed during the
nighttime period enables further energy saving.

Reference Signs List

[0439] 1, 101 air-conditioning apparatus 2 refrigerant
pipe 2a first connecting pipe 2b second connecting pipe
3, 4 heat medium pipe 5 refrigerant cycle circuit 6 heat
medium cycle circuit 7 refrigerant pipe 10 outdoor unit
11 compressor 12 first refrigerant flow switching device
13 heat source-side heat exchanger 14a, 14b, 14c, 14d
check valve 20, 20a, 20b, 20c indoor unit 21, 21a, 21b,
21c use-side heat exchanger 22, 22a, 22b, 22c indoor
temperature sensor 30, 130 intermediate heat exchanger
31a, 31b first intermediate heat exchanger 32a, 32b ex-
pansion device 33a, 33b opening and closing device 34a,
34b second refrigerant flow switching device 35a, 35b
pump 36a, 36b first heat medium flow switching device
37a, 37b, 37c, 37d, 37e, 37f second heat medium flow
switching device 38a, 38b, 38c, 38d heat medium tem-
perature sensor 40, 140 heat storage reservoir 41 heat
storage tank 42 tank temperature sensor 50 controller
141 second intermediate heat exchanger 142 expansion
device 143 third refrigerant flow switching device

Claims
1. An air-conditioning apparatus comprising:

a refrigerant cycle circuit having a compressor,
a heat source-side heat exchanger, an expan-
sion device, and a refrigerant-side passage of a
first intermediate heat exchanger connected by
a refrigerant pipe to circulate refrigerant through
the refrigerant cycle circuit;

a heat medium cycle circuit having a heat me-
dium-side passage of the first intermediate heat
exchanger and a use-side heat exchanger con-
nected by a heat medium pipe to circulate a heat
medium through the heat medium cycle circuit;
and
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a heat storage reservoir including a heat storage
tank to store the heat medium,

wherein the firstintermediate heat exchanger is
configured to exchange heat between the refrig-
erant and the heat medium, and

wherein the heat medium cycle circuit includes
a heat medium flow switching device configured
to switch a passage to connect the heat storage
reservoir to the heat medium cycle circuit and
allow the heat medium to flow into and from the
heat storage tank.

The air-conditioning apparatus of claim 1, wherein
the heat storage reservoir further includes a second
intermediate heat exchanger configured to ex-
change heat between the refrigerant and the heat
medium stored in the heat storage tank, and
wherein a refrigerant-side passage of the second in-
termediate heat exchanger is connected to the re-
frigerant cycle circuit.

The air-conditioning apparatus of claim 1 or 2, further
comprising:

a controller configured to control the compressor
and the expansion device;

a heat medium temperature sensor configured
to detect a temperature of the heat medium flow-
ing from the first intermediate heat exchanger;
an indoor temperature sensor configured to de-
tect a temperature of a space provided with the
use-side heat exchanger; and

a tank temperature sensor configured to detect
a temperature of the heat medium in the heat
storage tank,

wherein the controller is configured to cause the
heat medium flow switching device to switch the
passage based on the temperature detected by
the heat medium temperature sensor, the tem-
perature detected by the indoor temperature
sensor, and the temperature detected by the
tank temperature sensor.

The air-conditioning apparatus of claim 3, wherein
when the temperature detected by the heat medium
temperature sensor is higher than the temperature
detected by the tank temperature sensor in a cooling
operation, the controller is configured to cause the
heat medium flow switching device to switch the pas-
sage to connect the heat storage reservoir to the
heat medium cycle circuit, and

wherein when the temperature detected by the heat
medium temperature sensor is lower than the tem-
perature detected by the tank temperature sensor in
a heating operation, the controller is configured to
cause the heat medium flow switching device to
switch the passage to connect the heat storage res-
ervoir to the heat medium cycle circuit.
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The air-conditioning apparatus of claim 3 or 4,
wherein when the temperature detected by the heat
medium temperature sensor is lower than the tem-
perature detected by the tank temperature sensor
when a cooling operation is stopped, the controller
is configured to cause the heat medium flow switch-
ing device to switch the passage to connect the heat
storage reservoir to the heat medium cycle circuit,
and

wherein when the temperature detected by the heat
medium temperature sensor is higher than the tem-
perature detected by the tank temperature sensor
when a heating operation is stopped, the controller
is configured to cause the heat medium flow switch-
ing device to switch the passage to connect the heat
storage reservoir to the heat medium cycle circuit.

The air-conditioning apparatus of one of claims 3 to
5, wherein when the temperature detected by the
tank temperature sensor is higher than a heating ap-
plication temperature calculated based on the tem-
perature detected by the indoor temperature sensor
in a defrosting operation, the controller is configured
to cause the heat medium flow switching device to
switch the passage to connect the heat storage res-
ervoir to the heat medium cycle circuit.

The air-conditioning apparatus of claim 2, wherein
in a cooling operation, the second intermediate heat
exchanger heats the heat medium stored in the heat
storage tank, and

wherein in a heating operation, the second interme-
diate heat exchanger cools the heat medium stored
in the heat storage tank.
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