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(57)  An air conditioner according to an embodiment

includes a compressor that compresses a refrigerant, an

indoor unit that performs heat exchange between air

inside a room and the refrigerant, an outdoor unit that N
performs heat exchange between outdoor air and the
refrigerant, a heat storage unit that performs heat ex-
change with the refrigerant, a room temperature sensor 2
that detects an indoor temperature that is a temperature

inside the room, and a control unit that drives the com-

pressor based on a difference between the indoor tem-

perature and a set temperature, and that also allows the

heat storage unit to perform heat exchange when the

difference of the set temperature falls below a predeter-

mined value.
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Description

Technical Field

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

Background Art

[0002] Conventionally, in an air conditioner, air condi-

tioning capacity is adjusted by operating a compressor at
a rotational speed (frequency) in accordance with a
temperature difference between a detected indoor tem-
perature and a target indoor temperature (set tempera-
ture), and control is performed such that an indoor tem-
perature approaches the set temperature. Specifically, in
a case where the indoor temperature has approached the
set temperature, control is performed such that the air
conditioning capacity is reduced by decreasing the rota-
tional speed of the compressor and the indoor tempera-
ture does not deviate from the vicinity of the set tempera-
ture.

Citation List
Patent Literature

[0003] PatentLiterature 1: Japanese Laid-open Patent
Publication No. 2002-115923

Summary of invention
Technical Problem

[0004] However, in the above described conventional
technology, when control is performed such that the in-
door temperature approaching the set temperature does
not deviate from the vicinity of the set temperature, there
is a problem in that comfort is impaired due to a frequent
occurrence of thermo off corresponding to a stop state of
the compressor in a case where an air conditioning load
falls below the air conditioning capacity at the time of
operation of the compressor at the minimum rotational
speed.

[0005] Forexample, in a case where the air condition-
ing load falls below the air conditioning capacity in a state
of the compressor that is being operated at the minimum
rotational speed, the compressor is stopped due to an
inability to reduce the air conditioning capacity any more.
Then, an air conditioning operation is restarted at the time
of a deviation point of the set temperature after the indoor
temperature is changed due to the stop of the air con-
ditioning operation. In a case where this kind of inter-
mittent operation is repeated, a variation in the indoor
temperature with respect to the set temperature be-
comes large, and thus comfort is impaired.

[0006] Accordingly, the disclosed technology has been
conceived in light of the circumstances described above
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and an object thereof is to provide an air conditioner that
suppresses a decrease in comfort.

Solution to Problem

[0007] Inone aspect of the disclosed embodiment, an
air conditioner includes a compressor that compresses a
refrigerant, an indoor unit that performs heat exchange
between air inside a room and the refrigerant, an outdoor
unit that performs heat exchange between outdoor air
and the refrigerant, a heat storage unit that performs heat
exchange with the refrigerant, a room temperature sen-
sor that detects an indoor temperature that is a tempera-
ture inside the room, and a control unit that drives the
compressor based on a difference between the indoor
temperature and a set temperature, and that also allows
the heat storage unit to perform heat exchange when the
difference falls below a predetermined value.

Advantageous Effects of Invention

[0008] Itis possible to suppress a decrease in comfort.

Brief Description of Drawings
[0009]

FIG. 1A is a circuit diagram illustrating one example
of an air conditioner according to an embodiment.
FIG. 1B is a circuit diagram illustrating one example
of the air conditioner according to the embodiment.
FIG. 2 is a block diagram illustrating one example of
the air conditioner according to the embodiment.
FIG. 3 is a flowchart illustrating an example of an
operation of the air conditioner according to the
embodiment.

FIG. 4 is an explanation diagram for explaining a
relationship between atemperature of a heat storage
material and an amount of stored heat.

FIG. 5 is an explanation diagram for explaining an
example of operating the air conditioner according to
the embodiment.

FIG. 6 is an explanation diagram for explaining a
reduction in the capacity using the stored heat.
FIG. 7 is an explanation diagram for explaining an
example of operating a conventional air conditioner.
FIG. 8 is a circuit diagram illustrating one example of
an air conditioner according to a modification.

Embodiments for Carrying Out the Invention

[0010] In the following, preferred embodiments of an
air conditioner will be described in detail below with
reference to the accompanying drawings. Furthermore,
components that are the same as those in the embodi-
ments are assigned the same reference numerals, and
repeated explanation will be omitted. In addition, the air
conditioner described below in the embodiment is only
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one example and is not limited by the embodiment.
Moreover, each of the embodiments can be used in
any appropriate combination as long as they do not
conflict with each other.

[0011] FIG. 1A is a circuit diagram illustrating one ex-
ample of an air conditioner according to the embodiment.
As illustrated in FIG. 1A, an air conditioner 1 includes an
outdoor unit 2 and an indoor unit 3. The outdoor unit 2 is
installed in an outdoor location. The indoor unit 3 is
installed in an interior of a room that is cooled and heated
by the air conditioner 1. The air conditioner 1 further
includes a refrigerant circuit 5 and a water circuit 6.
[0012] In the refrigerant circuit 5, a flow channel
through which a refrigerant circulates is formed. The
refrigerant contained in the refrigerant circuit 5 is, for
example, R290 (propane). However, the refrigerant con-
tainedinthe refrigerant circuit 5is not limited to R290, and
may also be, for example, R32, R1234yf, or the like.
[0013] In the water circuit 6, a flow channel through
which a heat medium (water in the explanation below)
circulates as another refrigerant is formed. Furthermore,
the heat medium circulating through the water circuit 6
may be an antifreeze liquid, or the like.

[0014] Therefrigerantcircuit5is arrangedin aninterior
portion of the outdoor unit 2. The refrigerant circuit 5
includes a compressor 11, a four-way valve 12, an out-
door heat exchanger 14, an expansion valve 15, and an
intermediate heat exchanger 16.

[0015] The compressor 11 includes an intake pipe 17
and adischarge pipe 18. The compressor 11 compresses
a low pressure gas phase refrigerant that is supplied via
the intake pipe 17, and discharges a high pressure gas
phase refrigerant that has been generated as a result of
the low pressure gas phase refrigerant being com-
pressed via the discharge pipe 18.

[0016] The four-way valve 12 is a valve to which four
liquid pipes connected to the intake pipe 17 and the
discharge pipe 18 that are included in the compressor
11, connected to the intermediate heat exchanger 16,
and connected to the outdoor heat exchanger 14 are
connected, and that is used to switch the flow directions
of the refrigerant in the refrigerant circuit 5 between
heating operation time and cooling operation time. As
in the example illustrated in the drawing, at the heating
operation time, the four-way valve 12 switches the flow
directions of the refrigerant such that the refrigerant
received from the discharge pipe 18 is allowed to flow
into the liquid pipe that is connected to the intermediate
heat exchanger 16 and the refrigerant received from the
liquid pipe that is connected to the outdoor heat exchan-
ger 14 is allowed to flow into the intake pipe 17. At the
cooling operation time, the four-way valve 12 switches
the flow directions of the refrigerant such that the refrig-
erant received from the discharge pipe 18 is allowed to
flow into the liquid pipe that is connected to the outdoor
heat exchanger 14 and the refrigerant received from the
liquid pipe that is connected to the intermediate heat
exchanger 16 is allowed to flow into the intake pipe 17.
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In a description below, the state of the four-way valve 12
that has been switched the heating operation time or the
cooling operation is referred to as a heating mode or a
cooling mode, respectively.

[0017] The outdoor heat exchanger 14 is connected to
the expansion valve 15. The intermediate heat exchan-
ger 16 is connected to the expansion valve 15.

[0018] Thewatercircuit6includes pumps21aand?21b,
and an indoor heat exchanger 22. The pumps 21a and
21b are arranged in an interior portion of the outdoor unit
2. The pump 21a is connected to the intermediate heat
exchanger 16 through a heat storage circuit 31 that will be
described later. The pump 21b is connected between the
heat storage circuit 31 and the indoor heat exchanger 22.
The pump 21ais a pump that allows water supplied from
the intermediate heat exchanger 16 to circulate through
the heat storage circuit 31 and the water circuit 6. The
pump 21b is a pump that allows water supplied from the
heat storage circuit 31 to circulate through the indoor heat
exchanger 22. The indoor heat exchanger 22 is arranged
in the interior portion of the indoor unit 3. The indoor heat
exchanger 22 is connected to a heat storage unit 35 and
the intermediate heat exchanger 16.

[0019] Thewatercircuit6included inthe air conditioner
1 further includes the heat storage circuit 31. The heat
storage circuit 31 is arranged in the interior portion of the
outdoor unit 2. In the heat storage circuit 31, a heat
storage purpose flow channel 32 is formed. A first flow
channel 33 that is disposed between the intermediate
heat exchanger 16 and the indoor heat exchanger 22 and
that is included in the water circuit 6 is connected to a
second flow channel 34 that is disposed between the
indoor heat exchanger 22 and the intermediate heat
exchanger 16 via the heat storage purpose flow channel
32.

[0020] The first flow channel 33 disposed between the
pump 21aand the indoor heat exchanger 22 is connected
to the second flow channel 34 that is disposed between
the indoor heat exchanger 22 and the intermediate heat
exchanger 16 via the heat storage purpose flow channel
32. The heat storage circuit 31 includes the heat storage
unit 35 and an electromagnetic valve 36a. The second
flow channel 34 includes an electromagnetic valve 36b.
[0021] A heat storage material is filled in the interior
portion of the heat storage unit 35. The heat storage unit
35 stores therein heat received from water in a case
where the temperature of the water flowing through the
heat storage purpose flow channel 32 is higher than the
temperature of the heat storage unit 35. Furthermore, the
heat storage unit 35 releases the stored heattowaterina
case where the temperature of the water flowing through
the heat storage purpose flow channel 32 is lower than
the temperature of the heat storage unit 35.

[0022] The electromagnetic valve 36a is opened such
that the first flow channel 33 and the second flow channel
34 are connected by way of the heat storage purpose flow
channel 32, or is closed the heat storage purpose flow
channel 32 such that the first flow channel 33 and the
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second flow channel 34 are not connected. The electro-
magnetic valve 36b is opened such that a portion be-
tween the indoor heat exchanger 22 and the heat storage
unit 35 is connected to the intermediate heat exchanger
16 by way of the second flow channel 34, oris closed such
that a portion between the indoor heat exchanger 22 and
the heat storage unit 35 is not connected to the inter-
mediate heat exchanger 16.

[0023] Inthis way, in the water circuit 6, the indoor heat
exchanger 22 and the heat storage unit 35 are connected
in parallel. In addition, inthe water circuit 6, itis possible to
control the flow channel of water contained in the circuit
by the movements of the pumps 21a and 21b and the
opening and closing of the electromagnetic valves 36a
and 36b.

[0024] Forexample, inthe water circuit 6, it is possible
to allow water to circulate between the intermediate heat
exchanger 16 and the indoor heat exchanger 22 by
operating the pumps 21a and 21b to close the electro-
magnetic valve 36a and open the electromagnetic valve
36b. Furthermore, in the water circuit 6, it is possible to
allow the water received from the intermediate heat ex-
changer 16 to circulate between the indoor heat exchan-
ger 22 and the heat storage unit 35 by operating the
pumps 21a and 21b to open the electromagnetic valves
36a and 36b. In the water circuit 6, it is possible to allow
the water to circulate between the intermediate heat
exchanger 16 and the heat storage unit 35 by operating
the pump 21a to stop the pump 21b and open the elec-
tromagnetic valves 36a and 36b. Furthermore, in the
water circuit 6, it is possible to allow the water to circulate
between the heat storage unit 35 and the indoor heat
exchanger 22 by stopping the pump 21a, operating the
pump 21b, opening the electromagnetic valve 36a, and
closing the electromagnetic valve 36b.

[0025] Moreover, the water circuit 6 may be constituted
such that the indoor heat exchanger 22 and the heat
storage unit 35 are connected in series. FIG. 1B is a
circuit diagram illustrating one example of the air condi-
tioner according to the embodiment, and is, more speci-
fically, one example of a water circuit 6a in which the
indoor heat exchanger 22 and the heat storage unit 35
are connected in series.

[0026] As illustrated in FIG. 1B, the water circuit 6a
includes a pump 21c and the indoor heat exchanger 22.
The pump 21c is arranged in an interior portion of an
outdoor unit2a. The pump 21cis connected between the
intermediate heat exchanger 16 and the indoor heat
exchanger 22. The pump 21c is a pump that allows the
water supplied from the intermediate heat exchanger 16
to circulate through the indoor heat exchanger 22. The
indoor heat exchanger 22 is connected to the intermedi-
ate heat exchanger 16 via a second flow channel 34a and
a heat storage circuit 31a.

[0027] The second flow channel 34a includes an elec-
tromagnetic valve 36c¢. The heat storage circuit 31a is
arranged in the interior portion of the outdoor unit 2a. In
the heat storage circuit 31a, a heat storage purpose flow
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channel 32a is formed. The heat storage purpose flow
channel 32a includes an electromagnetic valve 36d and
the heat storage unit 35.

[0028] In this way, in the water circuit 6a in which the
indoor heat exchanger 22 and the heat storage unit 35
are connected in series, it is possible to control the flow
channel of the water contained in the circuit due to the
opening and closing of the electromagnetic valves 36¢
and 36d. Forexample, in the water circuit 6a, itis possible
to allow water to circulate between the intermediate heat
exchanger 16 and the indoor heat exchanger 22 by
opening the electromagnetic valve 36¢ and closing the
electromagnetic valve 36d. Furthermore, in the water
circuit 6a, it is possible to allow the water received from
the intermediate heat exchanger 16 to sequentially cir-
culate through the indoor heat exchanger 22 and the heat
storage unit 35 in this order by closing the electromag-
netic valve 36¢c and opening the electromagnetic valve
36d.

[0029] Furthermore, in a description below, the pumps
21a, 21b, and 21c are collectively referred to as a pump
21 in a case where the pumps 21a, 21b, and 21c are not
distinguished each other. In a similar manner, the elec-
tromagnetic valves 36a, 36b, 36¢, and 36d are collective
referred to as an electromagnetic valve 36 in a case
where the electromagnetic valves 36a, 36b, 36¢, and
36d are not distinguished each other.

[0030] FIG. 2is ablock diagram illustrating one exam-
ple of the air conditioner 1 according to the embodiment.
Asillustrated in FIG. 2, the air conditioner 1 is electrically
connected to the compressor 11, the four-way valve 12,
the electromagnetic valve 36, an outdoor fan 41, an
indoor fan 42, a room temperature sensor 37, the pump
21, and a heat storage unit sensor 38, and includes a
control device 43 that performs control of each of the
units.

[0031] The outdoor fan 41 is arranged in an interior
portion of the outdoor unit 2. The outdoor fan 41 is
controlled by the control device 43, and sends outside
air such that the outside air is thermally brought into
contact with the outdoor heat exchanger 14. The indoor
fan42isarranged in an interior portion of the indoor unit 3.
The indoor fan 42 is controlled by the control device 43,
and sends air inside a room such that the air inside the
room is thermally brought into contact with the indoor
heat exchanger 22, and also, the air inside the room that
has been thermally brought into contact with the indoor
heat exchanger 22 is blown into the interior of the room
from the indoor unit 3.

[0032] The room temperature sensor 37 is a tempera-
ture sensor that detects an indoor temperature that is a
temperature inside the room. The heat storage unit sen-
sor 38 is various kinds of sensors related to detection of
an amount of stored heat that has been stored in the heat
storage unit 35. For example, the heat storage unit sen-
sor 38 is a temperature sensor for detecting the tempera-
ture of the heat storage unit 35, a temperature sensor for
detecting the temperature of the water flowing through
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the heat storage circuit 31, aflow rate detection sensor for
detecting the flow rate of the water flowing through the
heat storage circuit 31, or the like.

[0033] The control device 43 is a computer as one
example of the control unit, and includes a storage device
44 and a CPU 45. The storage device 44 stores therein a
computer program installed in the control device 43, and
stores therein the information that is used by the CPU 45.
The CPU 45 performs information processing by execut-
ing the computer program installed in the control device
43, and controls the operation of the air conditioner 1.
[0034] The control device 43 controls the compressor
11, the four-way valve 12, the electromagnetic valve 36,
the outdoor fan 41, the indoor fan 42, and the pump 21 in
response to a reception of setting content set by the
operating unit (not illustrated) (a heating operation or a
cooling operation and the set temperature thereof) and
the detection result obtained by the room temperature
sensor 37 and the heat storage unit sensor 38. The
storage device 44 stores therein the minimum compres-
sor rotational speed at the time at which the compressor
11 is driven. The minimum compressor rotational speed
is a value unique to the compressor 11, and is the lowest
rotational speed that is predetermined as the specifica-
tion of the air conditioner 1 indicating, for example, the
minimum rotational speed allowable as the specification
of the compressor 11, or the like. The compressor 11 is
not able to appropriately compress a low pressure gas
phase refrigerant ata compressor rotational speed that is
lower than the minimum compressor rotational speed,
but is able to appropriately compress the low pressure
gas phase refrigerant at a compressor rotational speed
that is equal to or greater than the minimum compressor
rotational speed.

[0035] The operation of the air conditioner 1 performed
under the control of the control device 43 includes the
cooling operation and the heating operation.

[Cooling operation]

[0036] The cooling operation is performed when, for
example, the air conditioner 1 is operated by a user. The
control device 43 controls the four-way valve 12 when the
air conditioner 1 performs the cooling operation, and
switches the four-way valve 12 to the cooling mode.
The control device 43 calculates the rotational speed
of the compressor 11 on the basis of a temperature
difference between the set temperature that has been
set by the user and the room temperature inside a room,
and controls the compressor 11, so that the control device
43 compresses, at the calculated rotational speed, the
low pressure gas phase refrigerant that has been sup-
plied via the intake pipe 17. The low pressure gas phase
refrigerant changes its state to the high pressure gas
phase refrigerant as a result of the low pressure gas
phase refrigerant being compressed by the compressor
11. The compressor 11 discharges the high pressure gas
phase refrigerant to the discharge pipe 18. The four-way
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valve 12 supplies the high pressure gas phase refrigerant
that has been discharged to the discharge pipe 18 to the
outdoor heat exchanger 14 as a result of the four-way
valve 12 being changed to the cooling mode.

[0037] The control device 43 controls the outdoor fan
41, and sends outside air such that the outside air is
brought into thermally contact with the outdoor heat ex-
changer 14. The outdoor heat exchanger 14 performs
heat exchange between the high pressure gas phase
refrigerant supplied from the four-way valve 12 and the
outside air, cools the high pressure gas phase refrigerant,
and heats the outside air. The high pressure gas phase
refrigerant changes its state to the high pressure liquid
phase refrigerant that is in a supercooled state. In other
words, the outdoor heat exchanger 14 functions as a
condenser when the air conditioner 1 performs the cool-
ing operation. The outdoor heat exchanger 14 further
supplies the high pressure liquid phase refrigerant to the
expansion valve 15.

[0038] The expansion valve 15 adjusts the flow rate of
the refrigerant flowing from the outdoor heat exchanger
14 to the intermediate heat exchanger 16, and expands
the high pressure liquid phase refrigerant supplied from
the outdoor heat exchanger 14. The high pressure liquid
phase refrigerant changes its state to the low pressure
gas-liquid two phase refrigerant that is in a state in which
the degree of humidity is high as a result of the high
pressure liquid phase refrigerant being expanded. The
expansion valve 15 further supplies the low pressure
gas-liquid two phase refrigerant to the intermediate heat
exchanger 16.

[0039] The intermediate heat exchanger 16 performs
heat exchange between the low pressure gas-liquid two
phase refrigerant supplied from the expansion valve 15
and the water circulating through the water circuit 6, and
heats the low pressure gas-liquid two phase refrigerant.
The low pressure gas-liquid two phase refrigerant
changes its state to the low pressure gas phase refrig-
erant as aresult of the low pressure gas-liquid two phase
refrigerant being heated by the intermediate heat ex-
changer 16. In other words, the intermediate heat ex-
changer 16 functions as an evaporator when the air
conditioner 1 performs the cooling operation. The inter-
mediate heat exchanger 16 further supplies the low
pressure gas phase refrigerant to the four-way valve
12. The four-way valve 12 supplies the low pressure
gas phase refrigerant supplied from the intermediate
heat exchanger 16 to the compressor 11 via the intake
pipe 17 as a result of the four-way valve 12 being
switched to the cooling mode.

[0040] The control device 43 controls the electromag-
netic valve 36 when the air conditioner 1 performs the
cooling operation, and prevents water from flowing
through the heat storage purpose flow channel 32. The
pump 21 supplies the water cooled by the intermediate
heat exchanger 16 to the indoor heat exchanger 22, and
allows the water to circulate through the water circuit 6.
The indoor heat exchanger 22 heats the water by per-
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forming heat exchange between the water supplied from
the pump 21 and the air inside a room in which the indoor
unit 3 is installed, and cools the air inside the room. The
heated water is supplied to the intermediate heat ex-
changer 16 as a result of the water circulating through
the water circuit 6. The control device 43 controls the
indoor fan 42, and sends the airinside the room such that
the air inside the room is brought into thermally contact
with the indoor heat exchanger 22, and also, the air
cooled by the indoor heat exchanger 22 is blown into
the interior of the room. In other words, the indoor unit 3
cools the interior of the room as a result of the indoor heat
exchanger 22 cooling the air inside the room.

[Heating operation]

[0041] The heating operation is performed when, for
example, the air conditioner 1 is operated by the user.
The control device 43 controls the four-way valve 12
when the air conditioner 1 performs the heating opera-
tion, and switches the four-way valve 12 to the heating
mode. The control device 43 calculates a rotational
speed on the basis of a temperature difference between
the settemperature that has been set by the user and the
room temperature inside the room, and controls the
compressor 11, so that the control device 43 com-
presses, at the calculated rotational speed, the low pres-
sure gas phase refrigerant that has been supplied via the
intake pipe 17. The low pressure gas phase refrigerant
changes its state to the high pressure gas phase refrig-
erantas aresult of the low pressure gas phase refrigerant
being compressed by the compressor 11. The compres-
sor 11 discharges the high pressure gas phase refriger-
ant to the discharge pipe 18. The four-way valve 12
supplies the high pressure gas phase refrigerant that
has been discharged to the discharge pipe 18 to the
intermediate heat exchanger 16 as a result of the four-
way valve 12 being switched to the heating mode.
[0042] The intermediate heat exchanger 16 performs
heat exchange between the high pressure gas phase
refrigerant supplied from the four-way valve 12 and the
water circulating through the water circuit 6, heats the
water, and cools the high pressure gas phase refrigerant.
The high pressure gas phase refrigerant changes its
state to the high pressure liquid phase refrigerant that
is in a supercooled state as a result of the high pressure
gas phase refrigerant being cooled by the intermediate
heat exchanger 16. In other words, the intermediate heat
exchanger 16 functions as a condenser when the air
conditioner 1 performs the heating operation. The inter-
mediate heat exchanger 16 further supplies the high
pressure liquid phase refrigerant to the expansion valve
15.

[0043] The expansion valve 15 adjusts the flow rate of
the refrigerant flowing from the intermediate heat ex-
changer 16 to the outdoor heat exchanger 14, and ex-
pands the high pressure liquid phase refrigerant supplied
from the outdoor heat exchanger 14. The high pressure
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liquid phase refrigerant changes its state to the low
pressure gas-liquid two phase refrigerant thatis in a state
in which the degree of humidity is high as a result of the
high pressure liquid phase refrigerant being expanded.
The expansion valve 15 further supplies the low pressure
gas-liquid two phase refrigerant to the outdoor heat ex-
changer 14.

[0044] The control device 43 controls the outdoor fan
41, and sends outside air such that the outside air is
brought into thermally contact with the outdoor heat ex-
changer 14. The outdoor heat exchanger 14 performs
heat exchange between the low pressure gas-liquid two
phase refrigerant supplied from the expansion valve 15
and the low pressure gas-liquid two phase refrigerant,
and cools the outside air. The low pressure gas-liquid two
phase refrigerant changes its state to the low pressure
gas phase refrigerant thatis in a state in which the degree
of humidity is low. In other words, the outdoor heat ex-
changer 14 functions as a condenser when the air con-
ditioner 1 performs the heating operation. The outdoor
heat exchanger 14 further supplies the low pressure gas
phase refrigerant to the four-way valve 12. As a result of
the four-way valve 12 being switched to the heating
mode, the four-way valve 12 supplies the low pressure
gas phase refrigerant supplied from the outdoor heat
exchanger 14 to the intake pipe 17, and supplies the
low pressure gas phase refrigerant to the compressor 11
via the intake pipe 17.

[0045] The pump 21 supplies the water heated by the
intermediate heat exchanger 16 to the indoor heat ex-
changer 22, and allows the water to circulate through the
water circuit 6. The indoor heat exchanger 22 cools the
water by performing heat exchange between the water
supplied from the pump 21 and the air inside the room in
which the indoor unit 3 has been installed, and heats the
air inside the room. The heated water is supplied to the
intermediate heat exchanger 16 by allowing the water to
circulate through the water circuit 6. The control device 43
controls the indoor fan 42, and sends the air inside the
room such that the air inside the room is brought into
thermally contact with the indoor heat exchanger 22, and
also, the air heated by the outdoor unit 2 is blown into the
interior of the room. In other words, the indoor unit 3 heats
the interior of the room as a result of the indoor heat
exchanger 22 heating the air inside the room.

[0046] The control device 43 switches among a heat-
ing only operation, a heating and heat storage operation,
and a heat storage heating operation when the air con-
ditioner 1 performs the heating operation on the basis of
the temperature difference between the set temperature
and the room temperature inside the room.

[0047] Here,the heating only operationis, forexample,
an operation mode for allowing the water heated by the
intermediate heat exchanger 16 to circulate through only
the indoor heat exchanger 22 by operating the pumps
21a and 21b, blocking the electromagnetic valve 36a,
and releasing the electromagnetic valve 36b. In this
operation mode, output power (amount of heat) trans-
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ferred from the refrigerant circuit 5 disposed on the out-
door unit 2 side via the intermediate heat exchanger 16 is
output to the interior of the room from the indoor heat
exchanger 22 without any change.

[0048] Furthermore, the heating and heat storage op-
eration is, for example, an operation mode for allowing
the water received from the intermediate heat exchanger
16 to circulate through the indoor heat exchanger 22 and
the heat storage unit 35 by operating the pumps 21a and
21b and opening the electromagnetic valves 36a and
36b. In this operation mode, output power (amount of
heat) transferred from the refrigerant circuit 5 disposed
on the outdoor unit 2 side via the intermediate heat
exchanger 16 is output to the indoor heat exchanger
22 and the heat storage unit 35.

[0049] Furthermore, the heat storage heating opera-
tion is, for example, an operation mode for allowing the
water to circulate between the heat storage unit 35 and
the indoor heat exchanger 22 by stopping the pump 213,
operating the pump 21b, opening the electromagnetic
valve 36a, and closing the electromagnetic valve 36b.
Furthermore, in this operation mode, drive of the com-
pressor 11 is stopped, and a refrigeration cycle in the
refrigerant circuit 5 is stopped. Accordingly, in this opera-
tion mode, the heat stored by the heat storage unit 35 is
output from the indoor heat exchanger 22 while stopping
the refrigeration cycle in the refrigerant circuit 5.

[0050] In the following, the switching operation among
the heating only operation, the heating and heat storage
operation, and the heat storage heating operation that
are controlled by the control device 43 will be described in
detail. FIG. 3 is a flowchart illustrating an example of the
operation performed by the air conditioner 1 according to
the embodiment.

[0051] Asillustratedin FIG. 3, when the heating opera-
tion for driving the compressor 11 performed on the basis
of a temperature difference between the indoor tempera-
ture and the settemperature is started, the control device
43 determines whether or not the heating capacity of the
air conditioner 1 exceeds the air conditioning load on the
basis of the temperature difference (Step S1). The heat-
ing capacity may be restated as an amount of heat
exchange between a refrigerant and air performed in
the indoor heat exchanger 22. Moreover, it is assumed
that the operation mode at the time of the start of the
heating operation is the heating only operation.

[0052] For example, in a case where the temperature
difference between the indoor temperature and the set
temperature falls below a predetermined value (for ex-
ample, a temperature difference of one degree) after the
heating operation performed by driving the compressor
11 is continued in a predetermined period of time that is
set in advance, the control device 43 determines the
heating capacity exceeds the air conditioning load.
Furthermore, in a case where an amount of change in
the temperature difference decreased per unit of time
exceeds the predetermined value on the basis of a tem-
poral change in the temperature difference between the
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indoor temperature and the set temperature, the control
device 43 may determine that the heating capacity ex-
ceeds the air conditioning load.

[0053] If the heating capacity of the air conditioner 1
does not exceed the air conditioning load (No at Step S1),
the control device 43 returns the process at Step S1, and
continues the heating only operation without any change.
[0054] If the heating capacity of the air conditioner 1
exceeds the air conditioning load (Yes at Step S1), The
control device 43 decreases the rotational speed of the
compressor 11 by the predetermined value that is set in
advance in order to decrease the heating capacity in the
air conditioner 1 (Step S2).

[0055] Then, the control device 43 determines whether
or not the rotational speed of the compressor 11 is
matched with the minimum compressor rotational speed
that is stored in the storage device 44 (Step S3). If the
rotational speed of the compressor 11 is not matched with
the minimum compressor rotational speed (No at Step
S3), that is, in a case where the rotational speed of the
compressor 11 is greater than the minimum compressor
rotational speed, the control device 43 returns to the
process at Step S1. Therefore, in a case where the
rotational speed of the compressor 11 is greater than
the minimum compressor rotational speed, the control
device 43 continues the heating only operation.

[0056] If the rotational speed of the compressor 11 is
matched with the minimum compressor rotational speed
(Yes at Step S3), the control device 43 switches the
operation mode to the heating and heat storage opera-
tion (Step S4). In this way, in a case where the heating
capacity of the air conditioner 1 exceeds the air condi-
tioning load in spite of decreasing the heating capacity to
the lowest level by driving the compressor 11 at the
minimum compressor rotational speed, the control de-
vice 43 switches the operation mode to the heating and
heat storage operation. As a result of this, the output
power (amount of heat) transferred from the refrigerant
circuit 5 disposed on the outdoor unit 2 side via the
intermediate heat exchanger 16 is accordingly output
to the indoor heat exchanger 22 and the heat storage
unit 35. Therefore, in the air conditioner 1, itis possible to
store heat in the heat storage unit 35 by using some
output power received from the outdoor unit 2 side, and it
is also possible to further reduce the heating capacity by
the indoor heat exchanger 22. As a result of this, it is
possible to prevent occurrence of shutdown caused by
an increase in the heating capacity and the indoor tem-
perature. Therefore, in the air conditioner 1, itis possible
to suppress a situation in which comfort is impaired
caused by large fluctuations in the indoor temperature
due to repeated intermittent operation.

[0057] Subsequently, the control device 43 determines
whether or not the amount of heat (amount of stored heat)
stored by the heat storage unit 35 is equal to or greater
than the heat storage limitamount of the heat storage unit
35 on the basis of the detection result obtained by the
heat storage unit sensor 38 (Step S5).
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[0058] There are some determination methods for de-
termining whether or not the amount of stored heat is
equal to or greater than the heat storage limit amount
performed by the control device 43 on the basis of the
detection result obtained by the heat storage unit sensor
38 as follows.

[0059] First, the heat storage material temperature of
the heat storage unit 35 does not exceed an indoor
condensation temperature, so that there is a determina-
tion method for determining that the amount of stored
heat is equal to or greater than the heat storage limit
amount in a case where the temperature difference be-
tween the heat storage material temperature in the heat
storage unit 35 and the indoor side condensation tem-
perature is equal to orlessthan the threshold. The thresh-
old of the temperature difference used in this determina-
tion method may be set to, for example, 1°C.

[0060] Furthermore, itis possible to determine that the
heat storage to be performed in the heat storage unit 35
has been completed if heat exchange is not performed in
the heat storage unit 35 anymore, so that there is a
determination method for determining that the amount
of stored heat is equal to or greater than the heat storage
limit amount in a case where the temperature difference
between the water at an inlet port of the heat storage unit
35and atan outlet port of the heat storage unit 35is equal
to or less than the threshold. The threshold of the tem-
perature difference used in this determination method
may be set to, for example, 1°C.

[0061] Furthermore, in a case where a temperature
rises to a design allowable temperature of the heat sto-
rage material of the heat storage unit 35, it is determined
thatthe heat storage has been completed, so thatthere is
a determination method for determining that the amount
of stored heat is equal to or greater than the heat storage
limit amount in a case where the heat storage material
temperature of the heat storage unit 35 is equal to or
greater than the threshold.

[0062] FIG. 4 is an explanation diagram for explaining
the relationship between a temperature of a heat storage
material and an amount of stored heat. As illustrated in
FIG. 4, there are a heat storage material with phase
change and a heat storage material without phase
change when heat is stored. G1 indicates the heat sto-
rage material that stores heat by sensible heat without
phase change, whereas G2 indicates a heat storage
material that stores heat by latent heat with phase
change. In both of the graphs G1 and G2, the inclination
ofthe graph is determined by the property (specific heat),
but, in the graph G2, the temperature is not sometimes
proportional to the amount of stored heat in the phase
change. However, even in a case of a latent-heat heat
storage material with phase change, it is possible to
detect an amount of stored heat on the basis of the
temperature to some extent. Therefore, in a case where
the heat storage material temperature of the heat storage
unit 35 rises to the threshold (for example, 55°C) corre-
sponding to the design allowable temperature of the heat
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storage material, it is possible to determine that the
amount of stored heat is equal to or greater than the heat
storage limit amount.

[0063] Furthermore, the control device 43 may calcu-
late an amount of stored heat, and determine that the
amount of stored heat is equal to or greater than the heat
storage limit amount in a case where the calculated
amount of stored heat is equal to or greater than the
threshold. For example, the control device 43 calculates
a heat storage heat exchange amount [W] from the
temperature difference of the water between the inlet
port of the heat storage unit 35 and the outlet port of
the heat storage unit 35 and the flow rate (pump rotational
speed, etc.) of the water. Then, the control device 43
calculates an amount of stored heat [kJ] from the heat
storage heat exchange amount [W] and heat storage
time [s]. Then, the control device 43 determines that
the amount of stored heat is equal to or greater than
the heat storage limit amount in a case where the calcu-
lated amount of stored heat [kJ] is equal to or greater than
the threshold (for example, 1000 [kJ]).

[0064] Inacase where the amount of stored heatis not
equal to or greater than the heat storage limitamount (No
at Step S5), the control device 43 returns to the process at
Step S5, continues the heating and heat storage opera-
tion.

[0065] Ifthe amountof stored heatis equalto or greater
than the heat storage limit amount (Yes at Step S5), the
control device 43 switches the operation mode to the heat
storage heating operation (Step S6). As aresult of this, in
the air conditioner 1, the heat stored by the heat storage
unit 35 is output from the indoor heat exchanger 22 while
the refrigeration cycle in the refrigerant circuit 5 being
stopped.

[0066] Then, the control device 43 determines whether
or not the amount of heat (amount of stored heat) stored
by the heat storage unit 35 is equal to or less than the
predetermined amount of stored heat on the basis of the
detection result obtained by the heat storage unit sensor
38 (Step S7).

[0067] There are determination methods for determin-
ing whether or not the amount of stored heat is equal to or
less than the predetermined amount of stored heat per-
formed by the control device 43 on the basis of the
detection result obtained by the heat storage unit sensor
38 as follows.

[0068] First, there is a determination method for de-
termining that the amount of stored heatis equal to orless
than the predetermined amount of stored heat in a case
where the heat storage material temperature becomes
equal to or less than the threshold due to a decrease in
the amount of stored heat in the heat storage unit 35. The
threshold used in this determination method may be, for
example, 35°C or the like in accordance with the heat
storage material of the heat storage unit 35.

[0069] Furthermore, there is a determination method
for determining that the amount of stored heat is equal to
orless than the predetermined amount of stored heatin a
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case where the temperature of the water received from
the outlet port of the heat storage unit 35 becomes equal
toor less than the threshold due to a decrease in heat that
is obtained from the heat storage material of the heat
storage unit 35. The threshold used in this determination
method may be, for example, 35°C or the like in accor-
dance with the heat storage material of the heat storage
unit 35.

[0070] Furthermore, there is a determination method
for determining that the amount of stored heat is equal to
orless than the predetermined amount of stored heatina
case where the temperature of the water at the inlet port
ofthe indoor heat exchanger 22 becomes equal to or less
than the threshold as a result of discomfort even if heat
exchange is performed on the indoor side. The threshold
used in this determination method may be, for example,
35°C or the like in accordance with a room temperature,
or the like.

[0071] Furthermore, there is a determination method
for determining that the amount of stored heat is equal to
orless than the predetermined amount of stored heatin a
case where a temperature difference of the water be-
tween the inlet port of the indoor heat exchanger 22 and
the outlet port of the indoor heat exchanger 22 becomes
equal to or less than the threshold assuming a case in
which heat exchange is not able to be performed on the
indoor side (capacity is not secured). The threshold used
in this determination method may be, for example, 35°C
or the like.

[0072] Furthermore, the control device 43 may calcu-
late a current amount of stored heat of the heat storage
unit 35, and determine whether or not the calculated
amount of stored heat is equal to or less than the thresh-
old. Specifically, the control device 43 calculates the
current amount of stored heat of the heat storage unit
35 by subtracting the amount of heat removed from the
heat storage material during the heat storage heating
operation from the amount of stored heat indicated be-
fore the heat storage operation. Then, the control device
43 determines whether or not the calculated amount of
stored heat is equal to or less than the threshold (for
example, 0 [kJ]).

[0073] If the amount of heat (amount of stored heat)
accumulated by the heat storage unit 35 is not equal to or
less than the predetermined amount of stored heat (No at
Step S7), the control device 43 returns to the process at
Step S7, and continues the heat storage heating opera-
tion.

[0074] If the amount of heat (amount of stored heat)
accumulated by the heat storage unit 35is equal to or less
than the predetermined amount of stored heat (Yes at
Step S7), the control device 43 ends the heat storage
heating operation. Furthermore, if the control device 43
continues the heating operation after the end of the heat
storage heating operation, the control device 43 returns
to the process at Step S1.

[0075] FIG. 5is an explanation diagram for explaining
an example of an operation of the air conditioner accord-
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ing tothe embodiment. In FIG. 5, the first graphiillustrated
at the top indicates the relationship between the room
temperature and the set temperature by indicating that
the vertical axis is a temperature [°C], and the horizontal
axis is operating hour [h] of the air conditioner 1. Further-
more, the second graph from the top indicates a temporal
change in the compressor 11 by indicating that the ver-
tical axis is a rotational speed [rpm] of the compressor 11,
and the horizontal axis is the operating hour [h] of the air
conditioner 1. Furthermore, the third graph from the top
indicates atemporal change in the heat storage unit 35 by
indicating thatthe vertical axis is an amount of stored heat
[J] of the heat storage unit 35, and the horizontal axis is
the operating hour [h] of the air conditioner 1. Further-
more, the fourth graph from the top indicates a temporal
change in the heating capacity by indicating that the
vertical axis is the heating capacity [W] of the air condi-
tioner 1, and the horizontal axis is the operating hour [h] of
the air conditioner 1.

[0076] As illustrated in FIG. 5, in a period of time
between the start of the heating operation (t0) and time
(t1) at which the room temperature reaches the set
temperature (approaches to the predetermined value)
and also the compressor 11 reaches the minimum rota-
tional speed, a heating only operation is performed while
adjusting the rotational speed of the compressor 11.
[0077] Then,ina period of time between the time (t1) at
which the compressor 11 reaches the minimum rotational
speed and time (t2) at which the heat storage unit 35 has
completed the heat storage process (the amount of
stored heat reaches the heat storage limit amount), the
heating and heat storage operation is performed. In this
heating and heat storage operation time (t1 to t2), the
heating capacity of the air conditioner 1 is reduced by
passing the surplus capacity to the heat to be stored inthe
heat storage unit 35. In other words, at the heating and
heat storage operation time (t1 to t2), it is possible to
reduce the heating capacity by using the stored heat. As a
result of this, it is possible to prevent occurrence of shut-
down caused by a rise in the heating capacity and the
indoor temperature. Therefore, in the air conditioner 1, it
is possible to suppress a situation in which comfort is
impaired caused by large fluctuations in the indoor tem-
perature due to repeated intermittent operation.

[0078] FIG.6isanexplanationdiagramforexplaininga
reduction in the capacity performed by using heat sto-
rage. As illustrated in FIG. 6, at the time of heating and
heat storage operation time (t1 to t2), some of output
power (amount of heat) of the outdoor unit 2 is used for
heat to be stored in the heat storage unit 35. As a result of
this, the output power from the indoor heat exchanger 22
(heating capacity) is reduced.

[0079] Then, in a period of time between time (t2) at
which the heat storage unit 35 completes the heat sto-
rage process (amount of stored heat reaches the heat
storage limitamount) and time (t3) at which the amount of
the stored heat becomes equal to or less than the pre-
determined value (for example, 0 [J]), the heat storage
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heating operation is performed. As a result of this, in the
air conditioner 1, it is possible to continue the heating
operation using the heat stored in the heat storage unit 35
without driving the compressor 11. Then, after time (t3) at
which the amount of stored heat of the heat storage unit
35 reaches the predetermined value, the control device
43 performs the heating only operation or the heating and
heat storage operation by restarting the compressor 11.
[0080] FIG. 7 is an explanation diagram for explaining
an example of an operation performed by the air condi-
tioner according to the conventional. In FIG. 7, the first
graph at the top indicates the relationship between the
room temperature and the set temperature by indicating
that the vertical axis is a temperature [°C], and the hor-
izontal axis is the operating hour [h] of a conventional air
conditioner. Furthermore, the second graph from the top
indicates a temporal change in the compressor by indi-
cating that the vertical axis is a rotational speed [rpm] of
the compressor included in the conventional air condi-
tioner, and the horizontal axis is the operating hour [h] of
the conventional air conditioner. Furthermore, the third
graph from the top indicates a temporal change in the
heating capacity by indicating that the vertical axis is the
heating capacity [W] of the conventional air conditioner,
and the horizontal axis is the operating hour [h] of the
conventional air conditioner.

[0081] As illustrated in FIG. 7, in the conventional air
conditioner, in a period of time between the heating
operation start time (t10) and time (t11) at which the room
temperature reaches the settemperature (approaches to
the predetermined value) and also the compressor
reaches the minimum rotational speed, the heating op-
eration in which the rotational speed of the compressoris
adjusted is operated. Then, in the conventional air con-
ditioner, the heating operation in which the compressor is
operated at the minimum rotational speed is continued,
and, attime (t12) at which the room temperature reaches
the upper limit of the set temperature range, drive of the
compressor is stopped. As a result of the stop of driving of
the compressor, the heating capacity in the conventional
air conditioner becomes zero, and the room temperature
decreases. Then, at time (t13) at which the room tem-
perature reaches the lower limit of the set temperature
range, the conventional air conditioner restarts the com-
pressor. As a result of this, the room temperature again
turns to rise.

[0082] As is clear from a comparison of FIG. 6 and the
first graph from the top illustrated in FIG. 7 indicating the
relationship between the room temperature and the set
temperature, in the air conditioner 1 according to the
embodiment, a variation in the indoor temperature with
respect to the set temperature is smaller than that in the
conventional air conditioner. In this way, in the air condi-
tioner 1 according to the embodiment, it is possible to
suppress a decrease in comfort.

[0083] FIG. 8 is a circuit diagram illustrating one ex-
ample of an air conditioner according to a modification. In
the air conditioner 1 according to the modification, the
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water circuit 6 included in the air conditioner 1 as de-
scribed above is omitted, and the refrigerant circuit 5 is
replaced with a refrigerant circuit 61 that is a different
circuit. In the refrigerant circuit 61, the intermediate heat
exchanger 16 included in the refrigerant circuit 5 in the air
conditioner 1 according to the embodiment as described
above is replaced with an indoor heat exchanger 62, and
the other units are the same as those used in the refrig-
erant circuit 5 as described above. The indoor heat ex-
changer 62 is arranged in the interior portion of the indoor
unit 3. The indoor fan 42 sends airinside a room such that
the air inside the room is brought into thermally contact
with the indoor heat exchanger 62, and also, the airinside
the room that has been brought into thermally contact
with the indoor heat exchanger 62 is blown into the
interior of the room from the indoor unit 3.

[0084] The air conditioner according to the modifica-
tion further includes a heat storage circuit 63. The indoor
unit 3 is arranged in the interior portion of the outdoor unit
2. In the heat storage circuit 63, a heat storage purpose
flow channel 64 is formed. A first flow channel 65 dis-
posed between the expansion valve 15 and the indoor
heat exchanger 62 included in the refrigerant circuit 61 is
connected to a second flow channel 66 that is disposed
between the indoor heat exchanger 62 and the four-way
valve 12 by way of the heat storage purpose flow channel
64. The heat storage circuit 63 includes a heat storage
unit 67 and an electromagnetic valve 68. A heat storage
material is filled in the interior portion of the heat storage
unit 67. The heat storage unit 67 is brought into thermally
contact with the refrigerant flowing through the heat
storage purpose flow channel 64. The electromagnetic
valve 68 is opened such that the first flow channel 65 is
broughtinto contact with the second flow channel 66, oris
closed such that the first flow channel 65 is not brought
into contact with the second flow channel 66.

[0085] As with the case of the air conditioner 1 accord-
ing to the embodiment described above, the control
device 43 controls the compressor 11, the four-way valve
12, the outdoor fan 41, and the indoor fan 42, and,
furthermore, controls the electromagnetic valve 68, as
with the case of the electromagnetic valve 36 included in
the air conditioner 1 according to the embodiment de-
scribed above. For example, the control device 43 con-
trols opening and closing of the electromagnetic valve 68
such that the flow channel of the refrigerant conforms to
the heating only operation or the heating and heat sto-
rage operation. As in the modification, the structure may
be constituted such that the heat storage circuit 63 is
included in the single refrigerant circuit 61.

[0086] In the above, the embodiment of the air condi-
tioner has been described; however, the embodiment is
not limited by the described content. Furthermore, the
components described above includes one that can ea-
sily be thought of by those skilled in the art, one that is
substantially the same, one that is within the so-called
equivalents. In addition, the components described
above may also be appropriately used in combination.
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In addition, at least one of various omissions, replace-
ments, and modifications of components may be made
without departing from the scope of the embodiment.
[0087] Asdescribed above, the air conditioner 1 drives
the compressor 11 that compresses the refrigerant, the
indoor unit 3 that performs heat exchange between air
inside a room and the refrigerant, the outdoor unit 2 that
performs heat exchange outdoor air and the refrigerant,
the heat storage unit 35 that performs heat exchange with
the refrigerant, the room temperature sensor 37 that
detects an indoor temperature that is a temperature in-
side the room, and the control device 43 that drives the
compressor 11 on the basis of the difference between the
indoor temperature and the set temperature, and that
allows the heat storage unit 35 to perform heat exchange
when the difference falls below the predetermined value.
[0088] As a result of this, the air conditioner 1 is con-
stituted such that, in a case where the difference between
the indoor temperature and the set temperature falls
below the predetermined value, the heat exchange is
performed in the heat storage unit 35, and excess heating
capacity is passed to heat storage to be stored in the heat
storage unit 35, so that it is possible to prevent occur-
rence of shutdown caused by a rise in the indoor tem-
perature. Therefore, in the air conditioner 1, itis possible
to suppress a situation in which comfort is impaired
caused by large fluctuations in the indoor temperature
due to repeated intermittent operation.

[0089] Furthermore, the air conditioner 1 includes the
refrigerant circuit 5 that allows the first refrigerant to
circulate, the water circuit 6 that allows the second re-
frigerant to circulate, and the intermediate heat exchan-
ger 16 that performs heat exchange between the first
refrigerant and the second refrigerant. In the air condi-
tioner 1, the compressor 11 and the outdoor unit 2 are
included in the refrigerant circuit 5. Furthermore, the
indoor unit 3 and the heat storage unit 35 are included
in the water circuit 6.

[0090] In this way, the air conditioner 1 may have a
structure to allow the refrigerant thatis used for the indoor
unit 3 and the refrigerant that is used for the outdoor unit 2
to independently circulate. By using such a structure, for
example, itis possible to suppress a situation in which the
refrigerant that is used for the outdoor unit 2 leaks to the
indoor unit 3 side.

[0091] Furthermore, the air conditioner 1 further in-
cludes the detection unit that detects the amount of
stored heat accumulated by the heat storage unit 35,
and, in a case where the detected amount of stored heat
reaches the predetermined value when the control de-
vice 43 allows the heat storage unit 35 to perform heat
exchange, the control device 43 stops drive of the com-
pressor 11 and also allows the refrigerant flowing into the
indoor unit 3 to be subjected to heat exchange in the heat
storage unit 35. As a result of this, in the air conditioner 1,
it is possible to implement an efficient heating operation
performed by using heat stored in the heat storage unit 35
with the surplus heating capacity.
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[0092] Furthermore, in the air conditioner 1, the indoor
unit 3 and the heat storage unit 35 are connected in series
in the water circuit 6a. By using the serial configuration,
for example, as compared with a case of a parallel con-
figuration, it is possible to reduce the number of the
pumps 21 that are used to allow the refrigerant to circu-
late, and it is thus possible to operate at low cost.
[0093] Furthermore, in the air conditioner 1, the first
refrigerant is R32 or R290 (propane). In the air condi-
tioner 1, with a structure in which R32 or R290 (propane)
is used for the refrigerant, it is possible to suppress a
situation in which R290 leaks to the indoor unit 3 side by
using the water circuit on the indoor unit 3 side. Further-
more, in the air conditioner 1, the second refrigerant is
water or an antifreeze liquid.

[0094] Furthermore, the air conditioner 1 operates the
compressor 11 at the minimum rotational speed, and
also, allows the heat storage unit 35 to perform heat
exchange when the difference between the indoor tem-
perature and the set temperature falls below the prede-
termined value. As a result of this, in the air conditioner 1,
the surplus capacity obtained at the time of an operation
state of the compressor 11 at the minimum rotational
speed is used for heat exchange performed in the heat
storage unit 35, so thatitis possible to further reduce the
heating capacity.

Explanation of Reference
[0095]

1 air conditioner

2, 2a outdoor unit

3 indoor unit

5 refrigerant circuit

6, 6a water circuit

11 compressor

12 four-way valve

14 outdoor heat exchanger

15 expansion valve

16 intermediate heat exchanger
17 intake pipe

18 discharge pipe

21, 21a to 21c pump

22, 62 indoor heat exchanger
31, 31a, 63 heat storage circuit
32, 32a, 64 heat storage purpose flow channel
33, 33a, 65 first flow channel
34, 34a, 66 second flow channel
35, 67 heat storage unit

36, 36a to 36d, 68 electromagnetic valve
37 room temperature sensor

38 heat storage unit sensor

41 outdoor fan

42 indoor fan

43 control device

44 storage device

45 CPU
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61 refrigerant circuit
G1, G2 graph
t0 to t3, t10 to t13 time

Claims

1.

An air conditioner comprising:

a compressor that compresses a refrigerant;
an indoor unit that performs heat exchange be-
tween air inside a room and the refrigerant;

an outdoor unit that performs heat exchange
between outdoor air and the refrigerant;

a heat storage unit that performs heat exchange
with the refrigerant;

a room temperature sensor that detects an in-
door temperature that is a temperature inside
the room; and

a control unit that drives the compressor based
on a difference between the indoor temperature
and a set temperature, and that also allows the
heat storage unit to perform heat exchange
when the difference falls below a predetermined
value.

2. The air conditioner according to claim 1, further

comprising:

a first refrigerant circuit that allows a first refrig-
erant to circulate;

a second refrigerant circuit that allows a second
refrigerant to circulate; and

a heat exchanger that performs heat exchange
between the first refrigerant and the second
refrigerant, wherein

the compressor and the outdoor unit are in-
cluded in the first refrigerant circuit, and

the indoor unit and the heat storage unit are
included in the second refrigerant circuit.

The air conditioner according to claim 2, further
comprising a detection unit that detects an amount
of stored heat accumulated by the heat storage unit,
wherein, in a case where the detected amount of
stored heat becomes the predetermined value when
the control unit allows the heat storage unit to per-
form heat exchange, the control unit stops drive of
the compressor, and allows a refrigerant flowing into
the indoor unit to be subjected to heat exchange in
the heat storage unit.

The air conditioner according to claim 3, wherein the
indoor unitand the heat storage unitare connected in
series in the second refrigerant circuit.

The air conditioner according to claim 3 or 4, wherein
the first refrigerant is R290 (propane).
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6.

The air conditioner according to any one of claims 1
to 5, wherein the control unit operates the compres-
sor at a minimum rotational speed, and also allows
the heat storage unit to perform heat exchange when
the difference falls below the predetermined value.
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