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(54) AIR CONDITIONER

(57) [Purpose] changer (8), and the suction port (1a) of the compressor
To display cooling and heating capabilities by using with refrigerant pipes.
a heat exchanger for a natural circulation type cycle as
a heat exchanger for a vapor compression cycle.
[Solution]
An air conditioning device according to the present
invention is configured to be capable of forming at least n
three refrigeration cycles including: a natural circulation ‘:
type cycle (TS1) formed into a circular shape by sequen- " "
tially connecting a first heat source side heat exchanger "
(4), a first expansion valve (5), and a first user side heat
exchanger (6) with refrigerant pipes; a first vapor com-
pression cycle (PC1) formed into a circular shape by se-
quentially connecting a discharge port (1b) of a compres-
sor (1), a flow path switching valve (2), a second heat
source side heat exchanger (7), a second expansion
valve (9), a second user side heat exchanger (8), and a
suction port (1a) of the compressor (1) with refrigerant :
pipes; and a second vapor compression cycle (PC2) / 4 b b s
formed into a circular shape by sequentially connecting
the discharge port (1b) of the compressor (1), the flow
path switching valve (2), the second heat source side
heat exchanger (7), the first heat source side heat ex-
changer (4), the first expansion valve (5), the first user
side heat exchanger (6), the second user side heat ex-
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Description
TECHNICAL FIELD

[0001] The present invention relates to an air condi-
tioning device installed in, for example, a house or an
office building, and more specifically to an air conditioning
device provided with both a natural circulation type cycle
in which a refrigerant is naturally circulated by a density
difference and a vapor compression cycle in which the
refrigerant is forcibly circulated by a compressor, and al-
so capable of selectively using these two refrigeration
cycles.

BACKGROUND ART

[0002] Asrelated art selectively using two refrigeration
cycles including a natural circulation type cycle and a
vapor compression cycle, for example, disclosed in Pat-
ent Literature 1 is a technology provided, for the purpose
of cooling airin abox body, with both a refrigeration cycle
(vapor compression cycle) formed by sequentially con-
necting a compressor, a reheating condenser, and a
cooler with refrigerant pipes and a natural circulation
cooling device (natural circulation type cycle) formed by
connecting a natural circulation cooling condenser and
anatural circulation cooling cooler with a refrigerant pipe.
According to this Patent Literature 1, the air in the box
body can be cooled by the natural circulation cooling cool-
er (natural circulation type cycle), thus reducing a load
of cooling by the refrigeration cycle (vapor compression
cycle). Therefore, according to the technology described
in Patent Literature 1, power consumption can be re-
duced, and operation costs of the entire cooling system
can be controlled at a low level.

[0003] Moreover, disclosed in Patent Literature 2 is a
refrigerant natural circulation cooling and dehumidifica-
tion device provided with an indoor heat exchanger, an
outdoor heat exchanger, a refrigerant pipe, an expansion
valve, and a refrigerant compression and forcible circu-
lation device corresponding to a compression freezer of
another device. This refrigerant natural circulation cool-
ing and dehumidification device has: a natural circulation
type cycle formed into a circular shape by connecting the
outdoor heat exchanger, the indoor heat exchanger lo-
cated at position lower than the outdoor heat exchanger,
and the expansion valve with refrigerant pipes; and a
vapor compression cycle provided by the refrigerant
compression and forcible circulation device, and is con-
figured such that an evaporation heat exchanger for the
vapor compression cycle is closely coupled to the out-
door heat exchanger for the natural circulation type cycle.
With this configuration, the evaporation heat exchanger
can efficiently take heat from the outdoor heat exchanger,
so that, even in a case where the cooling and dehumid-
ification capabilities have deteriorated due to no temper-
ature difference between the room inside and the outside,
deterioration in cooling and dehumidification capabilities
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of the refrigerant natural circulation cooling and dehu-
midification device can be compensated by activating the
refrigerant compression and forcible circulation device.
[0004] Further, disclosed in Patent Literature 2 is an
air conditioning device having a refrigerant natural circu-
lation cooling and dehumidification device (natural circu-
lation type cycle) which uses refrigerant natural circula-
tion and which is provided in a refrigerant compression
and forcible circulation both cooling and heating device
(vapor compression cycle) using a refrigerant compres-
sion and forcible circulation system. According to this air
conditioning device, a high-quality dry operation mode
can be performed in which heating is performed by the
refrigerant compression and forcible circulation both
cooling and heating device while performing dehumidifi-
cation by the refrigerant natural circulation cooling and
dehumidification device, which can improve comfortabil-

ity.

CITATION LIST
PATENT LITERATURE
[0005]

PATENT LITERATURE 1: JP-A No. 2003-121072
PATENT LITERATURE 2: JP-A No. H10-300128

SUMMARY OF INVENTION
TECHNICAL PROBLEM

[0006] However, in each related art described above,
the natural circulation type cycle and the vapor compres-
sion cycle form mutually independent refrigeration cy-
cles, and thus it has been impossible to use a heat ex-
changer for the natural circulation type cycle as a heat
exchanger for the vapor compression cycle, for example,
in an event in which cooling and heating are at a peak.
Thus, there has arisen a problem that heat exchange
function of the heat exchanger for the natural circulation
type cycle is not effectively used.

[0007] Moreover, the natural circulation type cycle is a
cycle in which a refrigerant is naturally circulated by a
difference of statical head due to a difference in height
between the two heat exchangers and a density differ-
ence between the gas refrigerant ant the liquid refriger-
ant, thus raising a problem that, in a case where outside
air temperature is equal to or lower than indoor temper-
ature and when a difference between the outside air tem-
perature and the indoor temperature is small, dehumid-
ification capabilities cannot be provided even by perform-
ing cooling operation using the natural circulation type
cycle.

SOLUTION TO PROBLEM

[0008] In view of the circumstances described above,
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the present invention has been made, and it is an object
of the invention to, in an air conditioning device provided
with both a vapor compression cycle and a natural circu-
lation type cycle, use a heat exchanger for the natural
circulation type cycle as a heat exchanger for the vapor
compression cycle to display cooling and heating capa-
bilities. Moreover, it is also an object of the invention to
provide an air conditioning device capable of, in a case
where outside air temperature is equal to or lower than
indoor temperature, improving dehumidification capabil-
ities by using both the natural circulation type cycle and
the vapor compression cycle even when a difference be-
tween the outside air temperature and the indoor tem-
perature is small.

ADVANTAGEOUS EFFECT OF INVENTION

[0009] To address the above-mentioned object, an air
conditioning device of the present invention includes: a
compressor; first and second heat source side heat ex-
changers making heat exchange between a heat source
side heat transfer medium and a refrigerant; firstand sec-
ond user side heat exchangers making heat exchange
between a user side heat transfer medium and a refrig-
erant; a flow path switching valve switching a flow path
direction of the refrigerant; and first and second expan-
sion valves. The air conditioning device is capable of
forming atleast three refrigeration cycles including: a nat-
ural circulation type cycle being formed into a circular
shape by sequentially connecting the first heat source
side heat exchanger, the first expansion valve, and the
first user side heat exchanger installed at a position lower
than the first heat source side heat exchanger with re-
frigerant pipes, wherein the refrigerant is naturally circu-
lated by a density difference; a first vapor compression
cycle being formed into a circular shape by sequentially
connecting a discharge port of the compressor, the flow
path switching valve, the second heat source side heat
exchanger, the second expansion valve, the second user
side heat exchanger, and a suction port of the compres-
sor with refrigerant pipes, wherein the refrigerant is for-
cibly circulated by the compressor; and a second vapor
compression cycle being formed into a circular shape by
sequentially connecting the discharge port of the com-
pressor, the flow path switching valve, the second heat
source side heat exchanger, the first heat source side
heat exchanger, the first expansion valve, the first user
side heatexchanger, the second user side heat exchang-
er, and the suction port of the compressor with refrigerant
pipes, wherein the refrigerant is forcibly circulated by the
compressor. The air conditioning device further includes
cycle switching means adapted to switch the refrigeration
cycle between afirst state in which the natural circulation
type cycle and the first vapor compression cycle are
formed independently and a second state in which the
second vapor compression cycle is formed.

[0010] According to the present invention, as a result
of operating the cycle switching means to make switching
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to the second vapor compression cycle, a heat exchang-
er for the natural circulation type cycle can be used as a
heat exchanger for the second vapor compression cycle,
thus permitting an improvement in cooling and heating
capabilities, which consequently displays great effect
when cooling and heating are at a peak.

[0011] In the aforementioned configuration, the
present invention is characterized in that the first user
side heat exchanger, the second user side heat exchang-
er, and an indoor heat exchanger installed in a cooled
space are sequentially connected with user side heat
transfer medium pipes to form a circular-shaped user
side heat transfer medium circulation circuit, and water
or brine as the user side heat transfer medium is forcibly
circulated through the user side heat transfer medium
circulation circuit.

[0012] According to the present invention, configura-
tion is such that the user side heat transfer medium cir-
culation circuit is provided and air in a cooled space is
subjected to, for example, cooling and heating via the
indoor heat exchanger installed in the cooled space, so
that a refrigerant pipe connecting together an indoor unit
and an outdoor unit as in conventional air is no longer
required and also only a small amount of refrigerant is
required. Moreover, to form a natural circulation type cy-
cle in the configuration such that indoor and outdoor units
are connected together with a refrigerant pipe as in the
past, the outdoor unit needs to be set at position higher
than the indoor unit, which results in layout limitations.
However, according to the invention, configuration is
such that the user side heat transfer medium circulation
circuit is provided, thus providing advantage that a de-
gree of freedom in layout increases.

[0013] In the aforementioned configuration, the
presentinvention is characterized in thatthe second user
side heat exchanger is halved into a first divided heat
exchanger and a second divided heat exchanger, and a
third expansion valve is provided at a coupling refrigerant
pipe linking together the first divided heat exchanger and
the second divided heat exchanger.

[0014] According to the present invention, reheating
and dehumidification operation can be performed by
which dehumidification is performed while heating the air
in the cooled space by the first divided heat exchanger,
the second divided heat exchanger, and the third expan-
sion valve. In addition, both the natural circulation type
cycle and the first vapor compression cycle can be used,
which can therefore improve dehumidification capabili-
ties evenin a case where outside air temperature is equal
to or lower than indoor temperature and when a differ-
ence between the outside air temperature and the indoor
temperature is small. In addition, it provides advantage
that a range of temperature and humidity control is wid-
ened.

[0015] In the aforementioned configuration, the
presentinvention is characterized in thatthe second heat
source side heat exchanger and a heat storage tank are
connected together with a heat source side heat transfer
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medium pipe to form a circular-shaped heat source side
heat transfer medium circulation circuit, and water as the
heat source side heat transfer medium is forcibly circu-
lated through the heat source side heat transfer medium
circulation circuit.

[0016] According to the present invention, heat dis-
charged by the heat source side heat exchanger can be
used to produce intermediate hot water, so that this in-
termediate hot water can be used for, for example, hot
water supply to thereby achieve efficiency improvement.
Further, in the present invention, the heat discharged by
the heat source side heat exchanger can be stored by
the heat storage tank, thus also making it possible to
resolve, for example, a time zone difference between an
air conditioning load and a hot water supply load.
[0017] In the aforementioned configuration, the
presentinventionis characterized in that a hot water sup-
ply compressor, a hot water supply user side heat ex-
changer, a hot water supply expansion valve, and the
second heat source side heat exchanger are sequentially
connected with hot water supply refrigerant pipes to form
a circular-shaped hot water supply cycle, and a hot water
supply refrigerant as the heat source side heat transfer
medium is forcibly circulated through the hot water supply
cycle by the hot water supply compressor.

[0018] According to the present invention, hot water
whose temperature is higher than that of the intermediate
hot water can be produced.

[0019] In the aforementioned configuration, the
presentinventionis characterized in that, furtherincluded
are: a bypass pipe bypassing the suction port and the
discharge port of the compressor; and bypass opening
and closing means adapted to switch a refrigerant flow
path between a flow path extending through the com-
pressor and a flow path extending through the bypass
pipe.

[0020] According to the present invention, the natural
circulation type cycle using the two heat source side heat
exchangers and the two user side heat exchangers can
be formed, thus making it possible to achieve operation
by a natural circulation cycle with high heat exchange
efficiency and permitting power saving to be achieved.

EFFECT OF THE INVENTION

[0021] According to the present invention, the heat
exchanger for the natural circulation type cycle can be
used as the heat exchanger for the vapor compression
cycle, so that, compared to use of only the heat exchang-
er for the vapor compression cycle, an area of heat trans-
mission of the heat exchanger widens, heat exchange
efficiency improves, and can achieve power saving.
Moreover, both the natural circulation type cycle and the
vapor compression cycle can be used, which can im-
prove the dehumidification capabilities even in a case
where the outside air temperature is equal to or lower
than the indoor temperature and when a difference be-
tween the outside air temperature and the indoor tem-
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perature is small.
BRIEF DESCRIPTION OF DRAWINGS
[0022]

[FIG. 1] Fig. 1 is a basic configuration diagram show-
ing components forming an air conditioning device
and their connection relationship according to a first
embodiment of the present invention.

[FIG. 2] Fig. 2 is a sequence diagram showing flows
of a refrigerant and a heat transfer medium in an
operation mode No. 1 of the air conditioning device
according to the first embodiment of the present in-
vention.

[FIG. 3] Fig. 3 is a sequence diagram showing the
flows of the refrigerant and the heat transfer medium
in an operation mode No. 2 of the air conditioning
device according to the first embodiment of the
present invention.

[FIG. 4] Fig. 4 is a sequence diagram showing the
flows of the refrigerant and the heat transfer medium
in an operation mode No. 3 of the air conditioning
device according to the first embodiment of the
present invention.

[FIG. 5] Fig. 5 is a sequence diagram showing the
flows of the refrigerant and the heat transfer medium
in an operation mode No. 4 of the air conditioning
device according to the first embodiment of the
present invention.

[FIG. 6] Fig. 6 is a basic configuration diagram show-
ing components forming an air conditioning device
and their connection relationship according to a sec-
ond embodiment of the present invention.

[FIG. 7] Fig. 7 is a sequence diagram showing flows
of a refrigerant and a heat transfer medium in an
operation mode No. 5 of the air conditioning device
according to the second embodiment of the present
invention.

[FIG. 8] Fig. 8 is a basic configuration diagram show-
ing components forming an air conditioning device
and their connection relationship according to a third
embodiment of the present invention.

[FIG. 9] Fig. 9 is a sequence diagram showing flows
of a refrigerant and a heat transfer medium in an
operation mode No. 6 of the air conditioning device
according to the third embodiment of the present in-
vention.

[FIG. 10] Fig. 10 is a sequence diagram showing the
flows of the refrigerant and the heat transfer medium
in an operation mode No. 7 of the air conditioning
device according to the third embodiment of the
present invention.

[FIG. 11] Fig. 11 is a sequence diagram showing the
flows of the refrigerant and the heat transfer medium
in an operation mode No. 8 of the air conditioning
device according to the third embodiment of the
present invention.
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[FIG. 12] Fig. 12 is a sequence diagram showing the
flows of the refrigerant and the heat transfer medium
in an operation mode No. 9 of the air conditioning
device according to the third embodiment of the
present invention.

[FIG. 13] Fig. 13 is a sequence diagram showing the
flows of the refrigerant and the heat transfer medium
in an operation mode No. 10 of the air conditioning
device according to the third embodiment of the
present invention.

[FIG. 14] Fig. 14 is a sequence diagram showing the
flows of the refrigerant and the heat transfer medium
in an operation mode No. 11 of the air conditioning
device according to the third embodiment of the
present invention.

[FIG. 15] Fig. 15 is a basic configuration diagram
showing components forming an air conditioning de-
vice and their connection relationship according to
a fourth embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS
[First Embodiment of the Present Invention]

[0023] Configuration, functions, and operation of an air
conditioning device according to a first embodiment of
the present invention will be described with reference to
FIGS. 1 to 5. Arrows provided to heat exchangers in
FIGS. 2 to 5 show heat flows. In FIG. 1, "1" denotes a
variable displacement compressor for a refrigerant, "2"
denotes a vapor compression cycle four-way valve (flow
path switching valve), "3" denotes a cycle switching four-
way valve (cycle switching means), "4" denotes a first
heat source side heat exchanger that performs heat ex-
change between air (heat source side heat transfer me-
dium) and a refrigerant, "5" denotes a first expansion
valve, "6" denotes a first user side heat exchanger that
performs heat exchange between water (user side heat
transfer medium) and the refrigerant, "7" denotes a sec-
ond heat source side heat exchanger that performs heat
exchange between the air (heat source side heat transfer
medium) and the refrigerant, "8" denotes a second user
side heat exchanger that performs heat exchange be-
tween the water (user side heat transfer medium) and
the refrigerant, and "9" denotes a second expansion
valve. Note that the first user side heat exchanger 6 is
installed at a position lower than the first heat source side
heat exchanger 4. That is, a head difference is provided
between the first user side heat exchanger 6 and the first
heat source side heat exchanger 4. Moreover, in this em-
bodiment, R410A is used as the refrigerant.

[0024] A natural circulation type cycle TS1 is a refrig-
eration cycle formed into a circular shape by connecting
together the first heat source side heat exchanger 4 and
the first expansion valve 5 with a refrigerant pipe 14, con-
necting together the first expansion valve 5 and the first
user side heat exchanger 6 with a refrigerant pipe 15,
connecting together the first user side heat exchanger 6
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and the cycle switching four-way valve 3 with arefrigerant
pipe 16, and connecting together the cycle switching four-
way valve 3 and the first heat source side heat exchanger
4 with arefrigerant pipe 13. Thenin this natural circulation
type cycle, the refrigerant is naturally circulated by a den-
sity difference.

[0025] A first vapor compression cycle PC1 is a refrig-
eration cycle formed into a circular shape by connecting
together a discharge port 1b of the compressor 1 and the
vapor compression cycle four-way valve 2 with a refrig-
erant pipe 10, connecting together the vapor compres-
sion cycle four-way valve 2 and the second heat source
side heat exchanger 7 with a refrigerant pipe 11, con-
necting together the second heat source side heat ex-
changer 7 and the cycle switching four-way valve 3 with
a refrigerant pipe 12, connecting together the cycle
switching four-way valve 3 and the second expansion
valve 9 with a refrigerant pipe 17, connecting together
the second expansion valve 9 and the second user side
heat exchanger 8 with a refrigerant pipe 18, connecting
together the second user side heat exchanger 8 and the
vapor compression cycle four-way valve 2 with a refrig-
erant pipe 19, and connecting together the vapor com-
pression cycle four-way valve 2 and a suction port 1a of
the compressor 1 with a refrigerant pipe 20. Then by the
compressor 1, the refrigerant is forcibly circulated in the
first vapor compression cycle PC1.

[0026] A second vapor compression cycle PC2 is a
refrigeration cycle formed into a circular shape by con-
necting together the discharge port 1b of the compressor
1 and the vapor compression cycle four-way valve 2 with
the refrigerant pipe 10, connecting together the vapor
compression cycle four-way valve 2 and the second heat
source side heat exchanger 7 with the refrigerant pipe
11, connecting together the second heat source side heat
exchanger 7 and the cycle switching four-way valve 3
with the refrigerant pipe 12, connecting together the cycle
switching four-way valve 3 and the first heat source side
heat exchanger 4 with the refrigerant pipe 13, connecting
together the first heat source side heat exchanger 4 and
the first expansion valve 5 with the refrigerant pipe 14,
connecting together the first expansion valve 5 and the
first user side heat exchanger 6 with the refrigerant pipe
15, connecting together the firstuser side heat exchanger
6 and the cycle switching four-way valve 3 with the re-
frigerant pipe 16, connecting together the cycle switching
four-way valve 3 and the second expansion valve 9 with
the refrigerant pipe 17, connecting together the second
expansion valve 9 and the second user side heat ex-
changer 8 with the refrigerant pipe 18, connecting togeth-
er the second user side heat exchanger 8 and the vapor
compression cycle four-way valve 2 with the refrigerant
pipe 19, and connecting together the vapor compression
cycle four-way valve 2 and the suction port la of the com-
pressor 1 with the refrigerant pipe 20. Then by the com-
pressor 1, the refrigerant is forcibly circulated in the sec-
ond vapor compression cycle PC2.

[0027] Cycle switching between the natural circulation
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type cycle TS1, the first vapor compression cycle PC1,
and the second vapor compression cycle PC2 is per-
formed by operating the cycle switching four-way valve
3. Describing it in more detail, the cycle switching four-
way valve 3 is operated to provide a first state in which
the refrigerant pipe 13 and the refrigerant pipe 16 are
communicated to each other and also the refrigerant pipe
12 and the refrigerant pipe 17 are communicated to each
other, thereby forming the two independent refrigeration
cycles, i.e., the natural circulation type cycle TS1 and the
first vapor compression cycle PC1. That is, the two re-
frigeration cycles, the natural circulation type cycle TS1
and the first vapor compression cycle PC1, are formed
at the same time. On the contrary, the cycle switching
four-way valve 3 is operated to provide a second state
in which the refrigerant pipe 12 and the refrigerant pipe
13 are communicated to each other and also the refrig-
erant pipe 16 and the refrigerant pipe 17 are communi-
cated to each other, thereby forming only the second
vapor compression cycle PC2. As described above, in
the air conditioning device according to the first embod-
iment, the cycle switching four-way valve 4 is operated
to thereby create the two states including the state in
which the natural circulation type cycle TS1 and the first
vapor compression cycle PC1 can be used at the same
time and the state in which only the second vapor com-
pression cycle PC2 can be used.

[0028] Moreover, "30" denotes a house, "31" denotes
an indoor heat exchanger installed in a room (cooled
space) of the house, "32" denotes a circulation pump,
and "33" denotes a cooled and heated water circuit four-
way valve. A cooled and heated water circulation circuit
(user side heat transfer medium circulation circuit) CW
is a circuit formed into a circular shape by connecting
together the indoor heat exchanger 31 and the circulation
pump 32 with a cooled and heated water pipe (user side
heat transfer medium pipe) 35, connecting together the
circulation pump 32 and the cooled and heated water
circuit four-way valve 33 with a cooled and heated water
pipe 36, connecting together the cooled and heated water
circuit four-way valve 33 and the second user side heat
exchanger 8 with a cooled and heated water pipe 37,
connecting together the second user side heat exchang-
er 8 and the first user side heat exchanger 6 with a cooled
and heated water pipe 38, connecting together the first
user side heat exchanger 6 and the cooled and heated
water circuit four-way valve 33 with a cooled and heated
water pipe 39, and connecting together the cooled and
heated water circuit four-way valve 33 and the indoor
heat exchanger 31 with a cooled and heated water pipe
40. Then by the circulation pump 32, water is forcibly
circulated in the cooled and heated water circulation cir-
cuit CW.

[0029] Next, operation modes that can be performed
in the air conditioning device according to the first em-
bodiment will be described. In the air conditioning device
according to the first embodiment, as shown below, the
four operation modes No. 1 to No. 4 can be performed.
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Note that "hs" is an abbreviation of heat source, "app" is
an abbreviation of application, and "H" is an abbreviation
of Humidity in the description below.

"Operation mode No. 1 (FIG. 2)"

[0030] The operation mode No. 1is a cooling operation
mode solely using the second vapor compression cycle
PC2, and is an operation mode used in a case where
outside air temperature is high and a cooling load is great
in, for example, summer daytime. This operation mode
No. 1 is a mode adopted in a case where "outside tem-
perature Ths-settemperature Tusker>0"and also "indoor
temperature Tapp-the set temperature Tuser>0", for ex-
ample, a case where the outside temperature Ths is 35
degrees Celsius, the settemperature Tuseris 23 degrees
Celsius, and the indoor temperature Tapp is 27 degrees
Celsius. Note that, in this operation mode No. 1, a refrig-
erant circulation path is directions of the arrows of FIG. 2.
[0031] In this operation mode, first by the vapor com-
pression cycle four-way valve 2, the refrigerant pipe 10
and the refrigerant pipe 11 are communicated to each
other and the refrigerant pipe 19 and the refrigerant pipe
20 are communicated to each other. Moreover, by the
cycle switching four-way valve 3, the refrigerant pipe 12
and the refrigerant pipe 13 are communicated to each
other and the refrigerant pipe 16 and the refrigerant pipe
17 are communicated to each other. Switching between
the vapor compression cycle four-way valve 2 and the
cycle switching four-way valve 3 in this manner forms the
second vapor compression cycle PC2. Here, in the op-
eration mode No. 1, the first expansion valve 5 is adjusted
at a predetermined degree of opening, and the second
expansion valve 9 is fully open.

[0032] A high-temperature/high-pressure gas refriger-
ant discharged from the discharge port 1b of the com-
pressor 1 flows into the second heat source side heat
exchanger 7 through the vapor compression cycle four-
way valve 2, and while flowing through the second heat
source side heat exchanger 7, dissipates heat to air to
be condensed. Further, the refrigerant exiting from the
second heat source side heat exchanger 7 flows into the
first heat source side heat exchanger 4 through the cycle
switching four-way valve 3, and while flowing through the
first heat source side heat exchanger 4, dissipates heat
to the air to be condensed, and then finally liquidized.
The liquidized refrigerantis depressurized and expanded
by the first expansion valve 5, which is adjusted at the
predetermined degree of opening, and flows into the first
user side heat exchanger 6 in a low-temperature/low-
pressure vapor-liquid two-phase.

[0033] This refrigerant in the vapor-liquid two-phase
state absorbs heat from water circulating in the cooled
and heated water circulation circuit CW to be evaporated
while flowing through the first user side heat exchanger
6, further sequentially passes through the cycle switching
four-way valve 3 and the second expansion valve 9, and
flows into the second user side heat exchanger 8. Then
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the refrigerant flowing into the second user side heat ex-
changer 8, while flowing through the second user side
heatexchanger 8, absorbs heat from the water circulating
in the cooled and heated water circulation circuit CW to
be thereby evaporated and finally gasified. The gasified
refrigerant flows into the suction port 1a of the compres-
sor 1 through the vapor compression cycle four-way
valve 2, and is compressed again by the compressor 1,
turning into a high-temperature/high-pressure gas refrig-
erant.

[0034] In this operation mode No. 1, by the first user
side heat exchanger 6 and the second user side heat
exchanger 8, the water in the cooled and heated water
circulation circuit CW is cooled, so thatthe airin the house
30 is cooled by the indoor heat exchanger 31. That is,
the operation mode No. 1 is a cooling operation mode.
In this operation mode No. 1, the refrigerant discharges
heat to the air by the two heat source side heat exchang-
ers 4 and 7 and absorbs heat from the water by the two
user side heat exchangers 6 and 8, which can therefore
improve cooling capabilities by effective use of the heat
exchangers.

"Operation mode No. 2 (FIG. 3)"

[0035] Theoperation mode No. 2 is a heating operation
mode solely using the second vapor compression cycle
PC2, and is an operation mode used in a case where a
heating load in the room is great, for example, at winter
nights. This operation mode No. 2 is a mode adopted in
a case where "the outside temperature Ths-the set tem-
perature Tuser<0" and "the indoor temperature Tapp-the
settemperature Tuser<0", for example, a case where the
outside temperature Ths is seven degrees Celsius, the
set temperature Tuser is 23 degrees Celsius, and the
indoor temperature Tapp is 18 degrees Celsius. Note
that a refrigerant circulation path in the operation mode
No. 2 is directions of the arrows of FIG. 3, and as is clear
from comparison between FIGS. 2 and 3, the refrigerant
circulation path in the operation mode No. 2 is opposite
to the refrigerant circulation path in the operation mode
No. 1.

[0036] In this operation mode, first by the vapor com-
pression cycle four-way valve 2, the refrigerant pipe 10
and the refrigerant pipe 19 are communicated to each
other and the refrigerant pipe 11 and the refrigerant pipe
20 are communicated to each other. Moreover, by the
cycle switching four-way valve 3, the refrigerant pipe 12
and the refrigerant pipe 13 are communicated to each
other and the refrigerant pipe 16 and the refrigerant pipe
17 are communicated to each other. Switching between
the vapor compression cycle four-way valve 2 and the
cycle switching four-way valve 3 in this manner forms the
second vapor compression cycle PC2. Here, in the op-
erationmode No. 2, the firstexpansion valve 5 is adjusted
at a predetermined degree of opening, and the second
expansion valve 9 is fully open.

[0037] A high-temperature/high-pressure gas refriger-
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ant discharged from the discharge port 1b of the com-
pressor 1 flows into the second user side heat exchanger
8 through the vapor compression cycle four-way valve
2, and dissipates heat to the water circulating in the
cooled and heated water circulation circuit CW to be con-
densed while flowing through the second user side heat
exchanger 8. Furthermore, the refrigerant exiting from
the second user side heat exchanger 8 sequentially pass-
es through the second expansion valve 9 and the cycle
switching four-way valve 3 and flows into the first user
side heat exchanger 6, while flowing through the firstuser
side heat exchanger 6, dissipates heat to the water cir-
culating in the cooled and heated water circulation circuit
CW to be condensed and finally liquidized. The liquidized
refrigerant is depressurized and expanded by the first
expansion valve 5 which is adjusted at the predetermined
degree of opening, and flows into the first heat source
side heat exchanger 4 in a low-temperature/low-pressure
vapor-liquid two-phase state.

[0038] This refrigerant in the vapor-liquid two-phase
state absorbs heat from the air to be evaporated while
flowing through the first heat source side heat exchanger
4, and while passing through the cycle switching four-
way valve 3 and flowing through the second heat source
side heat exchanger 7, further absorbs heat from the air
to be evaporated and is finally gasified. The gasified re-
frigerant flows into the suction port 1a of the compressor
1 through the vapor compression cycle four-way valve
2, and is compressed again by the compressor 1, turning
into a high-temperature/high-pressure gas refrigerant.
[0039] In this operation mode No. 2, by the first user
side heat exchanger 6 and the second user side heat
exchanger 8, the water in the cooled and heated water
circulation circuit CW is heated, so that the air in the
house 30 is heated by the indoor heat exchanger 31.
That is, the operation mode No. 2 is a heating operation
mode. In this operation mode No. 2, the refrigerant ab-
sorbs heat from the air by the two heat source side heat
exchangers 4 and 7 and dissipates the heat to the water
by the two user side heat exchangers 6 and 8, which can
therefore improve heating capabilities by effective use of
the heat exchangers.

"Operation mode No. 3 (FIG. 4)"

[0040] The operation mode No. 3is a cooling operation
mode using both the natural circulation type cycle TS1
and the first vapor compression cycle PC1, and is a mode
used in a case where the outside airtemperature is lower
thanthe indoor temperature by some degrees and a cool-
ing load is present, particularly in a case where dehumid-
ification is required (for example, at night during a rainy
season). This operation mode No. 3 is a mode adopted
in a case where "the outside temperature Ths-the set
temperature Tuser<-5" and also "the indoor temperature
Tapp-the settemperature Tusker>0", forexample, a case
where the outside temperature Ths is 16 degrees Celsi-
us, the set temperature Tuser is 23 degrees Celsius, and
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the indoor temperature Tpp is 25 degrees Celsius. Note
that in this operation mode No. 3, a refrigerant circulation
path is directions of the arrows of FIG. 4.

[0041] In this operation mode, first by the vapor com-
pression cycle four-way valve 2, the refrigerant pipe 10
and the refrigerant pipe 11 are communicated to each
other and the refrigerant pipe 19 and the refrigerant pipe
20 are communicated to each other. Moreover, by the
cycle switching four-way valve 3, the refrigerant pipe 12
and the refrigerant pipe 17 are communicated to each
other and the refrigerant pipe 13 and the refrigerant pipe
16 are communicated to each other. Switching between
the vapor compression cycle four-way valve 2 and the
cycle switching four-way valve 3 in this manner forms the
natural circulation type cycle TS1 and the first vapor com-
pression cycle PC1independently from each other. Here,
in the operation mode No. 3, the first expansion valve 5
is adjusted at a predetermined degree of opening in ac-
cordance with an amount of exchanged heat to be ob-
tained by the first user side heat exchanger 6, and the
second expansion valve 9 is also adjusted at a predeter-
mined degree of opening.

[0042] On a side of the first vapor compression cycle
PC1, a high-temperature/high-pressure gas refrigerant
discharged from the discharge port 1b of the compressor
1 flows into the second heat source side heat exchanger
7 through the vapor compression cycle four-way valve
2. The gas refrigerant, while flowing through the second
heat source side heat exchanger 7, dissipates heat to
the air to be condensed and then liquidized. The liquid-
ized refrigerant is depressurized and expanded by the
second expansion valve 9 adjusted at the predetermined
degree of opening and flows into the second user side
heat exchanger 8 in a low-temperature/low-pressure va-
por-liquid two-phase state. This refrigerant in the vapor-
liquid two-phase state, while flowing through the second
user side heat exchanger 8, absorbs heat from the water
circulating in the cooled and heated water circulation cir-
cuit CW to be evaporated and then gasified. The gasified
refrigerant flows into the suction port 1a of the compres-
sor 1 through the vapor compression cycle four-way
valve 2, and is compressed again by the compressor 1,
turning into a high-temperature/high-pressure gas refrig-
erant.

[0043] On the other hand, on a side of the natural cir-
culation type cycle TS1, the refrigerant remaining in the
first heat source side heat exchanger 4 dissipates heat
to the air to be condensed and then liquidized. The lig-
uidized refrigerant with great density falls down under
the influence of gravitational force, passes through the
first expansion valve 5, and while flowing through the first
user side heat exchanger 6, absorbs heat from the water
circulating in the cooled and heated water circulation cir-
cuit CW to be evaporated and then gasified. At this point,
apressure gradient due to arefrigerant density difference
is provided, so that the evaporated refrigerant flows to-
ward the first heat source side heat exchanger 4.
[0044] In this operation mode No. 3, by the first user
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side heat exchanger 6 and the second user side heat
exchanger 8, the water in the cooled and heated water
circulation circuit CW is cooled, so that the airin the house
30 is cooled by the indoor heat exchanger 31. That is,
the operation mode No. 3 is a cooling operation mode.
According to this operation mode No. 3, the natural cir-
culation type cycle TS1 and the first vapor compression
cycle PC1 are both used, and thus, compared to the op-
eration mode No. 1 using the second vapor compression
cycle PC2, power consumption can be reduced.

[0045] Further, in a case where the outside air temper-
ature is equal to or lower than the indoor temperature of
the house 30 and a difference between the outside air
temperature and the indoor temperature is small, natural
circulation of the refrigerant using the natural circulation
type cycle TS1 is difficult, thus making it difficult to ensure
the cooling capabilities. Moreover, in a case where the
outside air temperature is equal to or higher than dew-
point temperature of the room air, it is difficult to perform
dehumidification only by the natural circulation system
operation. However, according to the operation mode No.
3, the first vapor compression cycle PC1 is used to for-
cibly perform the cooling operation, and thus heat ex-
change is performed between the water circulating in the
cooled and heated water circulation circuit CW and the
refrigerant flowing through the second user side heat ex-
changer 8, and cool and hot water supplied to the indoor
heat exchanger 31 can be set at desired temperature,
making it possible to perform cooling and dehumidifica-
tion of room air. At this point, the water in the cooled and
heated water circulation circuit CW is heat-exchanged
with the room air of the house 30 via the indoor heat
exchanger 31, turns into water whose temperature is low-
erthan the indoor temperature but higher than the outside
air temperature, and returns to the first user side heat
exchanger 6, and drains heat by refrigerant evaporation,
and water temperature lowers closely to the outside air
temperature. The water whose temperature has been
lowered closely to the outside air temperature is trans-
mitted to the second user side heat exchanger 2 to be
cooled down to desired temperature. That is, operation
of the first vapor compression cycle PC assists for insuf-
ficient cooling capabilities of the natural circulation type
cycle TS1. As described above, particularly even in a
case where the difference between the outside air tem-
perature and the indoor temperature is small, the oper-
ation mode No. 3 can use both the natural circulation
type cycle TS1 and the first vapor compression cycle
PC1 to perform efficient cooling operation.

"Operation mode No. 4 (FIG. 5)"

[0046] The operation mode 4 is a cooling operation
mode using only the natural circulation type cycle TS1,
and is a mode used in a case where the outside air tem-
perature is considerably lower than the indoor tempera-
ture and a dehumidification load is small (the indoor tem-
perature has risen due to solar radiation or an internal
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load, for example, in winter daytime). This operation
mode No. 4 is a mode adopted in a case where "the
outside temperature Ths-the set temperature Tuser<-10"
and also "the indoor temperature Tapp-the set tempera-
ture Tusker>0", for example, a case where the outside
temperature Ths is 10 degrees Celsius, the set temper-
ature Tuser is 23 degrees Celsius, and the indoor tem-
perature Tapp is 25 degrees Celsius. This operation
mode No. 4 is the same as the operation mode No. 3 in
a point that the natural circulation type cycle TS1 and the
first vapor compression cycle PC1 are formed, but is dif-
ferent from the operation mode No. 3 in a point that the
operation of the compressor 1 is stopped. That is, a dif-
ference between the operation mode No. 3 and the op-
eration mode No. 4 lies in whether or not the compressor
1 is operated. Note that, in this operation mode 4, a re-
frigerant circulation path is directions of the arrows of
FIG. 5.

[0047] In this operation mode No. 4, for example, in a
case where the outside air temperature is higher than
the indoor temperature, the water in the cooled and heat-
ed water circulation circuit CW can be cooled only by the
natural circulation type cycle TS1 and heat exchange be-
tween the cooled water and the room air of the house 30
can be performed by the indoor heat exchanger 31 to
cool the room. As described above, the operation mode
No. 4 can cool the room even in a state in which the
compressor 1 is stopped, thus permitting dramatic reduc-
tion in the power consumption.

[0048] Here, in the embodiment described above, as
the refrigerant in the refrigerant pipes, 410a as a fluoro-
carbon-based refrigerant is used, but instead of this sub-
stance, R134a, HFO1234yf, HFO1234ze, or CO2 can
also be used. Moreover, in the embodiment described
above, water is used as a heat transfer medium to be
circulated in the cooled and heated water circulation cir-
cuit CW, but instead of this substance, brine such as
ethylene glycol may be used. Moreover, in the embodi-
ment described above, configuration such thatthe cooled
and heated water circulation circuit CW is provided by
using water as a user side heat transfer medium is adopt-
ed, but instead of this configuration, it is also possible to
use the air in the house 30 as the user side heat transfer
medium to directly perform heat exchange between the
user side heat exchangers 6 and 8 and the air in the
house 30.

[0049] Moreover,inthe embodiment described above,
the cycle switching four-way valve 3 is used as cycle
switching means, but instead of this configuration, con-
figuration such that two three-way valves are combined
together to provide the same function as that of the four-
way valve and configuration such that four two-way
valves are combined together to provide the same func-
tion as that of the four-way valve can be adopted. Here,
in a case where the cycle switching four-way valve 3 is
used as the cycle switching means, the refrigeration cycle
can be switched between a first state in which the natural
circulation type cycle TS1 and the first vapor compres-
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sion cycle PC1 are formedindependently from each other
only by the single cycle switching four-way valve 3 and
a second state in which the second vapor compression
cycle PC2 is formed, thus providing advantage that the
number of components can be reduced. Adopting the
configuration such that the two three-way valves are
combined together to provide the same function as that
of the four-way valve provides advantage that control for
switching the refrigeration cycle is facilitated. Moreover,
adopting the configuration such that the four two-way
valves are combined together to provide the same func-
tion as that of the four-way valve provides advantage that
cost reduction can be achieved since the two-way valves
are inexpensive.

[Second Embodiment of the Present Invention]

[0050] Next, an air conditioning device according to
the second embodiment of the present invention will be
described with reference to FIGS. 6 and 7, but for con-
figuration same as that of the air conditioning device ac-
cordingto the firstembodiment, the same reference signs
are provided and their description will be omitted. In FIG.
7, arrows provided to heat exchangers indicate heat
flows. The air conditioning device according to the sec-
ond embodiment, as shown in FIG. 6, incorporates a first
bypass three-way valve (bypass opening and closing
means) 41 in the refrigerant pipe 11 which connects to-
gether the vapor compression cycle four-way valve 2 and
the second heat source side heat exchanger 7, incorpo-
rates a second bypass three-way valve (bypass opening
and closing means) 42 in the refrigerant pipe 19, which
connects together the second user side heat exchanger
8 and the vapor compression cycle four-way valve 2, and
connects together the first bypass three-way valve 41
and the second bypass three-way valve 42 with a bypass
refrigerant pipe (bypass pipe) 43 to thereby provide a
flow path through which the refrigerant bypasses the
compressor 1, that is, configuration such that a bypass
circuit is formed. The configuration such that the bypass
circuit described above is provided is different from that
of the first embodiment.

[0051] This difference permits formation of the natural
circulation type cycle TS2 using the two heat source side
heat exchangers 4 and 7 and the two user side heat ex-
changers 6 and 8, permitting operation by an operation
mode No. 5 described below. Note that, for the formation
of the natural circulation type cycle TS2, the heat source
side heat exchanger 4 and the second heat source side
heat exchanger 7 are installed at substantially the same
height positions or the first user side heat exchanger 6
is installed at position lower than the second user side
heat exchanger, the first user side heat exchanger 6 and
the second user side heat exchanger 8 are installed at
substantially the same heights, and also the first heat
source side heat exchanger 4 and the second heat
source side heat exchanger 7 are installed at the position
higher than the first user side heat exchanger 6 and the
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second user side heat exchanger 8 to thereby provide a
head difference.

[0052] To form the natural circulation type cycle TS2,
the cycle switching four-way valve 3 is operated to con-
nect together the refrigerant pipe 12 and the refrigerant
pipe 13 and connect together the refrigerant pipe 16 and
the refrigerant pipe 17. Further, the first bypass three-
way valve 41 and the second bypass three-way valve 42
are operated to switch the refrigerant flow path so that
the refrigerant flows through the bypass refrigerant pipe
43 without flowing into the compressor 1. This completes
the natural circulation type cycle TS2 connecting togeth-
er, into a circular shape, the second heat source side
heat exchanger 7, the cycle switching four-way valve 3,
the first heat source side heat exchanger 4, the first ex-
pansion valve 5, the first user side heat exchanger 6, the
cycle switching four-way valve 3, the second expansion
valve 9, the second user side heat exchanger 8, the sec-
ond bypass three-way valve 42, the bypass refrigerant
pipe 43, and a first bypass three-way valve 27. Next, the
operation mode No. 5 will be described.

"Operation mode No. 5 (FIG. 7)"

[0053] The operation mode No.5is a cooling operation
mode using only the natural circulation type cycle TS2,
and, as is the case with the operation mode No. 4, is also
used in a case where the outside air temperature is con-
siderably lower than the indoor temperature and also a
dehumidification load is small (for example, a case where
the indoor temperature has risen, for example, in winter
daytime due to solar radiation or an internal load). This
operation mode No. 5 is a mode adopted in a case where
"the outside temperature Ths-the set temperature Tus-
er<-10" and also "the indoor temperature Tapp-the set
temperature Tuser>0", for example, Ths is 10 degrees
Celsius, the settemperature Tuseris 23 degrees Celsius,
and the indoor temperature Tapp is 25 degrees Celsius.
In the operation mode No. 5, a refrigerant circulation path
is directions of the arrows of FIG. 7.

[0054] In this operation mode, by the cycle switching
four-way valve 3, the refrigerant pipe 12 and the refrig-
erant pipe 13 are communicated to each other and the
refrigerant pipe 16 and the refrigerant pipe 17 are com-
municated to each other. Moreover, by the first bypass
three-way valve 41 and the second bypass three-way
valve 42, the refrigerant flows through the bypass refrig-
erant pipe 43 without flowing into the compressor 1. In
the operation mode No. 5, the first expansion valve 5 is
adjusted at a predetermined degree of opening in ac-
cordance with the amount of exchanged heat to be ob-
tained by the first user side heat exchanger 6, and the
second expansion valve 9 is fully open. In the operation
mode No. 5, the compressor 1 is stopped.

[0055] Therefrigerantremaining atthefirstheatsource
side heat exchanger 4 and the second heat source side
heat exchanger 7 dissipates heat to the air to be con-
densed and liquidized. The liquidized refrigerant with
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great density flows toward the first user side heat ex-
changer 6 and the second user side heat exchanger 8
under the influence of gravitational force. The refrigerant
flowing into the first user side heat exchanger 6 and the
second user side heat exchanger 8 absorbs heat from
the water circulating in the cooled and heated water cir-
culation circuit CW to be evaporated while flowing
through the user side heat exchangers 6 and 8, and is
raised toward the second heat source side heat exchang-
er 7 by a pressure gradient provided by a refrigerant den-
sity difference. In this manner, the refrigerant is naturally
circulated through the natural circulation type cycle TS2
by the density difference.

[0056] In this operation mode No. 5, the natural circu-
lation type cycle TS2 can be formed by using the two
heat source side heat exchangers 4 and 7 and the two
user side heat exchangers 6 and 8, thus improving the
cooling capabilities compared to the natural circulation
type cycle TS1 described above. It is needless to say
that since the operation by the compressor 1 is not re-
quired, high power saving effect is provided in a point
that no power is consumed. Since the water in the cooled
and heated water circulation circuit CW is cooled by the
first user side heat exchanger 6 and the second user side
heat exchanger 8, the air in the house 30 is cooled by
the indoor heat exchanger 31. That is, the operation
mode No. 5 is a cooling operation mode.

[0057] Inthisoperationmode No. 5, the cycle switching
four-way valve 3 can also be operated to connect togeth-
er the refrigerant pipe 12 and the refrigerant pipe 17 and
connect together the refrigerant pipe 13 and the refrig-
erant pipe 16 to thereby form the two natural circulation
type cycles including the natural circulation type cycle
TS1 and the natural circulation type cycle using the sec-
ond heat source side heat exchanger 7 and the second
user side heat exchanger 8. Listed as advantages in this
case are: for example, that it is possible to ensure the
cooling capabilities compared to a great circulation sys-
tem (a system using natural circulation type cycle TS2)
since a large temperature difference between the outside
air and the water can be provided by the natural circula-
tion type cycle formed by the first user side heat exchang-
er 6 and the first heat source side heat exchanger 4; or
that it is easy to make switching to the operation mode
No. 4 in accordance with the outside air temperature or
load fluctuation.

[Third Embodiment of the Present Invention]

[0058] Next, an air conditioning device according to
the third embodiment of the present invention will be de-
scribed with reference to FIGS. 8 to 14, and the same
configuration as that of the first embodiment will be pro-
vided with the same reference signs and thus their de-
scription will be omitted. Arrows provided to heat ex-
changers in FIGS. 9 to 14 indicate heat flows. The air
conditioning device according to the third embodiment is
configured to use the air in the house 30 as a user side
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heat transfer medium, halves a second user side heat
exchanger 58 into a first divided heat exchanger 58a and
a second divided heat exchanger 58b, and be provided
with a dehumidification valve (third expansion valve) 51
between a coupling refrigerant pipe 52a and a coupling
refrigerant pipe 52b linking together the first divided heat
exchanger 58a and the second divided heat exchanger
58b. This configuration is a major difference from the first
embodiment. With this configuration, the air conditioning
device according to the third embodiment enables oper-
ation by a reheating and dehumidification operation
mode in which the air in the house 30 is dehumidified
while being warmed. Note that, although not shown, an
air blower is provided which delivers the air in the house
30 to the first user side heat exchanger 1 and the second
user side heat exchangers 58 (the first divided heat ex-
changer 58a and the second divided heat exchanger
58b).

[0059] The air conditioning device according to the
third embodiment, as is the case with the first embodi-
ment, can switch the refrigeration cycle by the cycle
switching four-way valve 3 between a first state in which
both a natural circulation type cycle TS3 described later
and a first vapor compression cycle PC3 can be used
and a second state in which a second vapor compression
cycle PC4 can be used.

[0060] The natural circulation type cycle TS3 is a cycle
formed into a circular shape by connecting together the
first heat source side heat exchanger 4 and the first ex-
pansion valve 5 with the refrigerant pipe 14, connecting
together the first expansion valve 5 and the first user side
heat exchanger 6 with the refrigerant pipe 15, connecting
togetherthe first user side heat exchanger 6 and the cycle
switching four-way valve 3 with the refrigerant pipe 16,
and connecting together the cycle switching four-way
valve 3 and the first heat source side heat exchanger 4
with the refrigerant pipe 13. Then the refrigerant is nat-
urally circulated through inside of the natural circulation
type cycle TS3 by a density difference.

[0061] Thefirstvaporcompressioncycle PC3isacycle
formed into a circular shape by connecting together the
discharge port 1b of the compressor 1 and the vapor
compression cycle four-way valve 2 with the refrigerant
pipe 10, connecting together the vapor compression cy-
cle four-way valve 2 and the second heat source side
heat exchanger 7 with the refrigerant pipe 11, connecting
together the second heat source side heat exchanger 7
and the cycle switching four-way valve 3 with the refrig-
erant pipe 12, connecting together the cycle switching
four-way valve 3 and the second expansion valve 9 with
the refrigerant pipe 17, connecting together the second
expansion valve 9 and the first divided heat exchanger
58a with the refrigerant pipe 18, connecting together the
firstdivided heat exchanger 58a and the dehumidification
valve 51 with the coupling refrigerant pipe 52a, connect-
ing together the dehumidification valve 51 and the sec-
ond divided heat exchanger 58b with the coupling refrig-
erant pipe 52b, connecting together the second divided
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heat exchanger 58b and the vapor compression cycle
four-way valve 2 with the refrigerant pipe 19, and con-
necting together the vapor compression cycle four-way
valve 2 and the suction port 1a of the compressor 1 with
the refrigerant pipe 20. Then by the compressor 1, the
refrigerant is forcibly circulated through inside of the first
vapor compression cycle PC3.

[0062] The second vapor compression cycle PC4 is a
cycle formed into a circular shape by connecting together
the discharge port 1b of the compressor 1 and the vapor
compression cycle four-way valve 2 with the refrigerant
pipe 10, connecting together the vapor compression cy-
cle four-way valve 2 and the second heat source side
heat exchanger 7 with the refrigerant pipe 11, connecting
together the second heat source side heat exchanger 7
and the cycle switching four-way valve 3 with the refrig-
erant pipe 12, connecting together the cycle switching
four-way valve 3 and the first heat source side heat ex-
changer 4 with the refrigerant pipe 13, connecting togeth-
er the first heat source side heat exchanger 4 and the
first expansion valve 5 with the refrigerant pipe 14, con-
necting together the first expansion valve 5 and the first
user side heat exchanger 6 with the refrigerant pipe 15,
connecting together the first user side heat exchanger 6
and the cycle switching four-way valve 3 with the refrig-
erant pipe 16, connecting together the cycle switching
four-way valve 3 and the second expansion valve 9 with
the refrigerant pipe 17, connecting together the second
expansion valve 9 and the first divided heat exchanger
58a with the refrigerant pipe 18, connecting together the
first divided heat exchanger 58a and the dehumidification
valve 51 with the coupling refrigerant pipe 52a, connect-
ing together the dehumidification valve 51 and the sec-
ond divided heat exchanger 58b with the coupling refrig-
erant pipe 52b, connecting together the second divided
heat exchanger 58b and the vapor compression cycle
four-way valve 2 with the refrigerant pipe 19, and con-
necting together the vapor compression cycle four-way
valve 2 and the suction port 1a of the compressor 1 with
the refrigerant pipe 20. Then by the compressor 1, the
refrigerant is forcibly circulated through inside of the sec-
ond vapor compression cycle PC4.

[0063] Next, operations modes that can be performed
by the air conditioning device according to the third em-
bodiment will be described. In the air conditioning device
according to the third embodiment, as shown below, the
six operation modes No. 6 to No. 11 can be performed.

"Operation mode No. 6 (FIG. 9)"

[0064] The operation mode No. 6 is a reheating and
dehumidification operation mode solely using the second
vapour compression cycle PC4, and is a mode used for
load condition that the indoor temperature is higher than
the set temperature, the room humidity is slightly higher
than set humidity, and heating and cooling and dehumid-
ification are required. This operation mode No. 6 is a
mode adopted in a case where "the indoor temperature
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Tapp-the set temperature Tusker>0", also "the room hu-
midity Happ-the set humidity Huser>0", and also "the out-
side temperature Ths-the set temperature Tusker>0", for
example, a case where the set humidity Huser is 50%,
the room humidity Happ is 60%, the settemperature Tus-
er is 23 degrees Celsius, the indoor temperature Tapp
is 25 degrees Celsius, and the outside temperature Ths
is 27 degrees Celsius. Note that in this operation mode
No. 6, a refrigerant circulation path is directions of arrows
of FIG. 9.

[0065] In this operation mode, first by the vapor com-
pression cycle four-way valve 2, the refrigerant pipe 10
and the refrigerant pipe 11 are communicated to each
other and the refrigerant pipe 19 and the refrigerant pipe
20 are communicated to each other. Moreover, by the
cycle switching four-way valve 3, the refrigerant pipe 12
and the refrigerant pipe 13 are communicated to each
other and the refrigerant pipe 16 and the refrigerant pipe
17 are communicated to each other. Switching between
the vapor compression cycle four-way valve 2 and the
cycle switching four-way valve 3 in this manner forms the
second vapor compression cycle PC4. Here, in the op-
eration mode No. 6, the first expansion valve 5 and the
second expansion valve 9 are fully open, and the dehu-
midification valve 51 is adjusted at a predetermined de-
gree of opening.

[0066] A high-temperature/high-pressure gas refriger-
ant discharged from the discharge port 1b of the com-
pressor 1, while sequentially flowing through the second
heat source side heat exchanger 7 and the first heat
source side heat exchanger 4, dissipates heat to the air
as the heat source side heat transfer medium to be con-
densed, and flows into the first user side heat exchanger
6 in a vapor-liquid two-phase state. This refrigerantin the
vapor-liquid two-phase state, while flowing through the
first user side heat exchanger 6, dissipates heat to the
airin the house 30 as the user side heat transfer medium
to be thereby condensed, and then while flowing through
the first divided heat exchanger 58a, similarly dissipates
heat to the air in the house 30 to be further condensed
and liquidized. The liquidized refrigerant is depressurized
and expanded by the dehumidification valve 51, turning
into a vapor-liquid two-phase state. The refrigerant in the
vapor-liquid two-phase state, while flowing through the
second divided heat exchanger 52b, absorbs heat from
the air in the house 30 to be thereby evaporated and
gasified. The gasified refrigerant flows into the suction
port 1a of the compressor 1, and is compressed again
by the compressor 1, turning into a high-temperature/
high-pressure gas refrigerant.

[0067] In this operation mode No. 6, by the first user
side heat exchanger 6 and the first divided heat exchang-
er 52a, the air in the house 30 is heated, and by the
second divided heat exchanger 52b, the air in the house
30 is cooled and dehumidified.
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"Operation mode No. 7 (FIG. 10)"

[0068] The operation mode No. 7 is a reheating and
dehumidification operation mode solely using the second
vapor compression cycle PC4, and is a mode used for
load condition that the indoor temperature is higher than
the set temperature, the room humidity is higher than the
set humidity, and cooling and dehumidification and heat-
ing are required. This operation mode No. 7 is a mode
adopted in a case where "the indoor temperature Tapp-
the set temperature Tusker>0", also "the room humidity
Happ-the set humidity Huser>15", and also "the outside
temperature Ths-the set temperature Tusker>0", for ex-
ample, a case where the set humidity Huser is 50%, the
room humidity Happ is 70%, the set temperature Tuser
is 23 degrees Celsius, the indoor temperature Tapp is
25 degrees Celsius, and the outside temperature Ths is
27 degrees Celsius.

[0069] In this operation mode No. 7, as is clear through
comparison between FIGS. 9 and 10, the refrigerant
flows through the same circulation path as that in the
operation mode No. 6. However, opening and closing
states of the second expansion valve 9 and the dehu-
midification valve 51 differ between the operation mode
No. 6 and the operation mode No. 7, and in the operation
mode No. 7, the first expansion valve 5 is fully open, the
second expansion valve 9 is adjusted at a predetermined
degree of opening, and the dehumidification valve 51 is
fully open.

[0070] A high-temperature/high-pressure gas refriger-
ant discharged from the discharge port 1b of the com-
pressor 1, while sequentially flowing through the second
heat source side heat exchanger 7 and the first heat
source side heat exchanger 4, dissipates heat to the air
as the heat source side heat transfer medium to be con-
densed, and flows into the first user side heat exchanger
6in a vapor-liquid two-phase state. This refrigerant in the
vapor-liquid two-phase state, while flowing through the
first user side heat exchanger 6, dissipates heat to the
airin the house 30 as the user side heat transfer medium
tobe condensed and liquidized. The liquidized refrigerant
is depressurized and expanded by the second expansion
valve 9, turning into a vapor-liquid two-phase state. The
refrigerant turned into the vapor-liquid two-phase state,
while flowing through the first divided heat exchanger
58a, absorbs heat from the air in the house 30 to be
thereby evaporated, and then while flowing through the
second divided heat exchanger 58b, similarly absorbs
the heat from the air in the house 30 to be thereby further
evaporated and gasified. The gasified refrigerant flows
into the suction port 1a of the compressor 1, and is com-
pressed again by the compressor 1, turning into a high-
temperature/highpressure gas refrigerant.

[0071] Inthis operation mode No. 7, the airin the house
30 is heated by the first user side heat exchanger 6, and
the room air in the house 30 is cooled and dehumidified
by the first divided heat exchanger 52a and the second
divided heat exchanger 52b.
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"Operation mode No. 8 (FIG. 11)"

[0072] The operation mode No. 8 is a reheating and
dehumidification operation mode solely using the second
vapor compression cycle PC4, and is a mode used for
load condition that the indoor temperature is lower than
the set temperature, the room humidity is higher than the
set humidity, and heating and cooling and dehumidifica-
tion are required. This operation mode No. 8 is a mode
adopted in a case where "the room temperature Tapp-
the set temperature Tuser<0", also "the room humidity
Happ-the set humidity Huser>10", and also "the outside
temperature Ths-the set temperature Tuse<0", for exam-
ple, a case where the set humidity Huser is 50%, the
room humidity Happ is 70%, the set temperature Tuser
is 23 degrees Celsius, the indoor temperature Tapp is
20 degrees Celsius, and the outside temperature Ths is
18 degrees Celsius. Note that a refrigerant circulation
path in the operation mode No. 8 is directions of arrows
of FIG. 11 and is a path opposite to that of the operation
mode No. 6.

[0073] In this operation mode, first by the vapor com-
pression cycle four-way valve 2, the refrigerant pipe 10
and the refrigerant pipe 19 are communicated to each
other and the refrigerant pipe 11 and the refrigerant pipe
20 are communicated to each other. Moreover, by the
cycle switching four-way valve 3, the refrigerant pipe 12
and the refrigerant pipe 13 are communicated to each
other and the refrigerant pipe 16 and the refrigerant pipe
17 are communicated to each other. Here, in the opera-
tion mode No. 8, the first expansion valve 5 and the sec-
ond expansion valve 9 are fully open, and the dehumid-
ification valve 51 is adjusted at a predetermined degree
of opening.

[0074] A high-temperature/high-pressure gas refriger-
ant discharged from the discharge port 1b of the com-
pressor 1, while flowing through the second divided heat
exchanger 58b, dissipates heat to the air in the house 30
as the user side heat transfer medium to be condensed
and liquidized. The liquidized refrigerant is depressurized
and expanded by the dehumidification valve 51, turning
into a vapor-liquid two-phase state. The refrigerant in the
vapor-liquid two-phase state, while flowing through the
first divided heat exchanger 58a, absorbs heat from the
airin the house 30 to be evaporated, and then while flow-
ing through the first user side heat exchanger 6, similarly
absorbs the heat from the airin the house 30 to be further
evaporated. Then the refrigerant in the vapor-liquid two-
phase state exiting fromthe firstuser side heat exchanger
6, while flowing through the first heat source side heat
exchanger 4 and the second heat source side heat ex-
changer 7, absorbs heat from the air as the heat source
side heat transfer medium to be evaporated and then
gasified. The gasified refrigerant flows into the suction
port 1a of the compressor 1 and is compressed again by
the compressor 1, turning into a high-temperature/high-
pressure gas refrigerant.

[0075] Inthisoperation mode No. 8, the airinthe house
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30 is cooled and dehumidified by the first user side heat
exchanger 6 and the first divided heat exchanger 52a,
and the air in the house 30 is heated by the second di-
vided heat exchanger 52b.

"Operation mode No. 9 (FIG. 12)"

[0076] The operation mode No. 9 is a reheating and
dehumidification operation mode solely using the second
vapor compression cycle PC4, and is a mode used for
load condition that the indoor temperature is lower than
the set temperature, the room humidity is slightly higher
than the set humidity, and heating and slight dehumidi-
fication are required. This operation mode No.9isamode
adopted in a case where "the indoor temperature Tapp-
the set temperature Tuser<0", "the room humidity Happ-
the set humidity Huser>0", and also "the outside temper-
ature Ths-the set temperature Tuser<0", for example, a
case where the set humidity Huser is 50%, the room hu-
midity Happ is 60%, the set temperature Tuser is 23 de-
grees Celsius, the indoor temperature Tapp is 20 de-
grees Celsius, and the outside temperature Ths is 18
degrees Celsius. Note that in this operation mode No. 9,
a refrigerant circulation path is directions of arrows of
FIG. 12 and a path opposite to that of the operation mode
No. 7.

[0077] In this operation mode, first by the vapor com-
pression cycle four-way valve 2, the refrigerant pipe 10
and the refrigerant pipe 19 are communicated to each
other and the refrigerant pipe 11 and the refrigerant pipe
20 are communicated to each other. Moreover, by the
cycle switching four-way valve 3, the refrigerant pipe 12
and the refrigerant pipe 13 are communicated to each
other and the refrigerant pipe 16 and the refrigerant pipe
17 are communicated to each other. Here, in the opera-
tion mode No. 9, the first expansion valve 5 is fully open,
the second expansion valve 9 is adjusted at a predeter-
mined degree of opening, and the dehumidification valve
51 is fully open.

[0078] A high-temperature/high-pressure gas refriger-
ant discharged from the discharge port 1b of the com-
pressor 1, while flowing through the second divided heat
exchanger 58b, dissipates heat to the air in the house 30
as the user side heat transfer medium to be condensed,
and then while flowing through the first divided heat ex-
changer 58a, similarly dissipates heat to the air in the
house 30 to be condensed and liquidized. The liquidized
refrigerantis depressurized and expanded by the second
expansion valve 9 to be evaporated, turning into a vapor-
liquid tow-phase state. The refrigerant in the vapor-liquid
two-phase state, while flowing through the first user side
heat exchanger 6, absorbs heat from the air in the house
30 to be further evaporated. Then the refrigerant in the
vapor-liquid two-phase state exiting from the first user
side heat exchanger 6, while flowing through the first heat
source side heat exchanger 4 and the second heat
source side heat exchanger 7, absorbs heat from the air
as the heat source side heat transfer medium to be evap-
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orated and gasified. The gasified refrigerant flows into
the suction port 1a of the compressor 1 and is com-
pressed again by the compressor 1, turning into a high-
temperature/high-pressure gas refrigerant.

[0079] Inthisoperationmode No. 9, the airinthe house
30 is cooled and dehumidified by the first user side heat
exchanger 6, and the air in the house 30 is heated by the
first divided heat exchanger 58a and the second divided
heat exchanger 58b.

"Operation mode No. 10 (FIG. 13)"

[0080] The operation mode No. 10 is a reheating and
dehumidification operation mode using both the natural
circulation type cycle TS3 and the first vapor compres-
sion cycle PC3, and is a mode used for load condition
that the indoor temperature is slightly higher than the set
temperature and the room humidity is higher than the set
humidity and thus cooling and dehumidification and heat-
ing are required, and in a case where the outside air
temperature is considerably lower than the indoor tem-
perature. This operation mode No. 10 is a mode adopted
in a case where "the indoor temperature Tapp-the set
temperature Tuser<0", also "the room humidity Happ-the
sethumidity Huser>0", and also "the outside temperature
Ths-the settemperature Tuser<-10", for example, a case
where the set humidity Huser is 50%, the room humidity
Happ is 70%, the set temperature Tuser is 23 degrees
Celsius, the indoor temperature Tapp is 25 degrees Cel-
sius, and the outside temperature Thsis 10 degrees Cel-
sius. Note that in this operation mode No. 10, arefrigerant
circulation path is directions of arrows of FIG. 13.
[0081] In this operation mode, first by the vapor com-
pression cycle four-way valve 2, the refrigerant pipe 10
and the refrigerant pipe 11 are communicated to each
other and the refrigerant pipe 19 and the refrigerant pipe
20 are communicated to each other. Moreover, by the
cycle switching four-way valve 3, the refrigerant pipe 12
and the refrigerant pipe 17 are communicated to each
other and the refrigerant pipe 13 and the refrigerant pipe
16 are communicated to each other. In the operation
mode No. 10, the first expansion valve 5 is adjusted at a
predetermined degree of opening in accordance with the
amount of exchanged heat to be obtained by the first
user side heat exchanger 6, the second expansion valve
9 is fully open, and the dehumidification valve 51 is ad-
justed at a predetermined degree of opening.

[0082] On a side of the first vapor compression cycle
PC3, a high-temperature/high-pressure gas refrigerant
discharged from the discharge port 1b of the compressor
1, while flowing through the second heat source side heat
exchanger 7, dissipates heat to the air as the heat source
side heat transfer medium to be condensed, and flows
in a vapor-liquid two-phase state into the first divided heat
exchanger 58a. The refrigerant in the vapor-liquid two-
phase state, while flowing through the first divided heat
exchanger 58a, dissipates heat to the air in the house 30
as the user side heat transfer medium to be condensed
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and liquidized. The liquidized refrigerant is depressurized
and expanded by the dehumidification valve 51, turning
into a vapor-liquid two-phase state. The refrigerant in the
vapor-liquid two-phase state, while flowing through the
second divided heat exchanger 52b, absorbs heat from
the air in the house 30 to be evaporated and gasified.
The gasified refrigerant flows into the suction port 1a of
the compressor 1 and is compressed again by the com-
pressor 1, turning into a high-temperature/high-pressure
gas refrigerant.

[0083] On the other hand, on a side of the natural cir-
culation cycle TS3, the refrigerant remaining at the first
heat source side heat exchanger 4 dissipates heat to the
air to be condensed and liquidized. The liquid refrigerant
with great density falls down under the influence of grav-
itational force, passes through the first expansion valve
5, and while flowing through the first user side heat ex-
changer 6, absorbs heat from the air in the house 30 to
be evaporated. At this point, a pressure gradient due to
a refrigerant density difference is provided, and thus the
evaporated refrigerant flows toward the first heat source
side heat exchanger 4.

[0084] In this operation mode No. 10, the air in the
house 30 is cooled by the first user side heat exchanger
6, is reheated by the first divided heat exchanger 58a,
and is cooled and dehumidified by the second divided
heat exchanger 58b. Therefore, even in a case where
the outside air temperature is equal to or lower than the
indoor temperature of the house 30 and a difference be-
tween the outside air temperature and the indoor tem-
perature is small, by using both the natural circulation
type cycle TS3 and the first vapor compression cycle
PC3, it is possible to perform appropriate cooling and
dehumidification and heating, providing desired temper-
ature and humidity environment. Therefore, compared
to the natural circulation cycle, dehumidification capabil-
ities can be improved.

"Operation Mode No. 11 (FIG. 14)"

[0085] The operation mode No. 11 is a reheating and
dehumidification operation mode using both the natural
circulation type cycle TS3 and the first vapor compres-
sion cycle PC3 and is a mode used for load condition
that the indoor temperature is lower than the set temper-
ature but the room humidity is higher than the set tem-
perature and thus heating and dehumidification are re-
quired, and in a case where the outside air temperature
is considerably lower than the indoor temperature. This
operationmode No. 11isamode adopted in acase where
"the indoor temperature Tapp-the set temperature Tus-
er<0", also "the room humidity Happ-the set humidity
Huser>0", and also "the outside temperature Ths-the set
temperature Tuser<-10", for example, a case where the
set humidity Huser is 50%, the room humidity Happ is
70% and the set temperature Tuser is 23 degrees Cel-
sius, the indoor temperature Tapp is 21 degrees Celsius,
and the outside temperature Ths is 10 degrees Celsius.
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Note that a refrigerant circulation path in this operation
mode No. 11 is directions of arrows of FIG. 14, and a
direction of a refrigerant circulation path in the first vapor
compression cycle PC3 is opposite to that of the opera-
tion mode No. 10 as is clear from comparison between
FIGS. 13 and 14.

[0086] In this operation mode, first by the vapor com-
pression cycle four-way valve 2, the refrigerant pipe 10
and the refrigerant pipe 19 are communicated to each
other and the refrigerant pipe 11 and the refrigerant pipe
20 are communicated to each other. Moreover, by the
cycle switching four-way valve 3, the refrigerant pipe 12
and the refrigerant pipe 17 are communicated to each
other and the refrigerant pipe 13 and the refrigerant pipe
16 are communicated to each other. In the operation
mode No. 11, the first expansion valve 5 is adjusted at a
predetermined degree of opening in accordance with the
amount of exchanged heat to be obtained by the first
user side heat exchanger 6, the second expansion valve
9 is fully open, and the dehumidification valve 51 is ad-
justed at a predetermined degree of opening.

[0087] On a side of the first vapor compression cycle
PC3, a high-temperature/high-pressure gas refrigerant
discharged from the discharge port 1b of the compressor
1, while flowing through the second divided heat ex-
changer 58b, dissipates heat to the air in the house 30
as the user side heat transfer medium to be condensed
and liquidized. The liquidized refrigerant is depressurized
and expanded by the dehumidification valve 51, turning
into a vapor-liquid two-phase state. The refrigerant in the
vapor-liquid two-phase state, while flowing through the
first divided heat exchanger 58a, absorbs heat from the
air in the house 30 to be evaporated, and further while
flowing through the second heat source side heat ex-
changer 7, absorbs heat from the air as the heat source
side heat transfer medium to be evaporated and gasified.
The gasified refrigerant flows into the suction port 1a of
the compressor 1 and is compressed again by the com-
pressor 1, turning into a high-temperature/high-pressure
gas refrigerant.

[0088] On the other hand, on a side of the natural cir-
culation cycle TS3, the refrigerant remaining at the first
heat source side heat exchanger 4 dissipates heat to the
air to be condensed and liquidized. The liquid refrigerant
with great density falls down under the influence of grav-
itational force, passes through the first expansion valve
5, and while flowing through the first user side heat ex-
changer 6, absorbs heat from the air in the house 30 to
be evaporated. At this point, a pressure gradient due to
a refrigerant density difference is provided, and thus the
evaporated refrigerant flows toward the first heat source
side heat exchanger 4.

[0089] In this operation mode No. 11, the air in the
house 30 is cooled by the first user side heat exchanger
6, is cooled and dehumidified by the first divided heat
exchanger 58a, and is reheated by the second divided
heat exchanger 58b. Therefore, even in a case where
the outside air temperature is equal to or lower than the

10

15

20

25

30

35

40

45

50

55

15

indoor temperature of the house 30 and, in particular, a
case where a difference between the outside air temper-
ature and the room temperature is small, by using both
the natural circulation type cycle TS3 and the first vapor
compression cycle PC3, it is possible to perform appro-
priate cooling and dehumidification and heating, provid-
ing desired temperature and humidity environment.
Therefore, compared to the natural circulation cycle, the
dehumidification capabilities can be improved.

[0090] Needless to say, in the air conditioning device
according to the third embodiment, stopping the com-
pressor 1 in the operation mode No. 11 permits perform-
ance of operation using only the natural circulation type
cycle TS3.

[Fourth Embodiment of the Present Invention]

[0091] Next, an air conditioning device according to
the fourth embodiment of the present invention will be
described with reference to FIG. 15, and the same con-
figuration as that of the air conditioning device according
to the first embodiment will be provided with the same
reference signs and their description will be omitted. The
air conditioning device according to the fourth embodi-
ment is characterized by configuration such that an in-
termediate hot water circulation circuit (heat source side
heat transfer medium circulation circuit) MW including
the second heat source side heat exchanger 7 is formed
and water is circulated as the heat source side heat trans-
fer medium in this intermediate hot water circulation cir-
cuit MW.

[0092] The intermediate hot water circulation circuit
MW is a circular-shaped circuit formed by connecting to-
gether the second heat source side heat exchanger 7
and a heat storage tank 61 with intermediate hot water
pipes (heat source side heat transfer medium pipes) 62
and 63. Then by a circulation pump, not shown, the water
forcibly circulatesin the intermediate hot water circulation
circuit MW. The heat storage tank 61 is filled with a heat
storage material.

[0093] In the air conditioning device according to the
fourth embodiment configured in such a manner, for ex-
ample, as a result of performing operation by the opera-
tion mode No. 1 and the operation mode No. 3 described
above, heat of the refrigerant is discharged to outside by
the second heat source side heat exchanger 7, and the
water flowing inside the intermediate hot water circulation
circuit MW absorbs the heat of the second heat source
side heat exchanger 7 therefrom. The heat absorbed by
the water is stored by the heat storage tank 61 and the
water circulating inside the intermediate hot water circu-
lation circuit MW turns into intermediate hot water. As
described above, according to the fourth embodiment,
the heat discharged by the second heat source side heat
exchanger 7 can effectively be used to produce the in-
termediate hotwater. Typically, while demands for indoor
cooling is great for daytime, demands for hot water supply
is great for night time, but with the air conditioning device
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according to the fourth embodiment, the heat discharged
by the second heat source side heat exchanger 7 upon
cooling operation in daytime can be used to store the
intermediate hot water in the heat storage tank 61, thus
making it possible to use the intermediate hot water in
the heat storage tank 61 for the hot water supply, achiev-
ing effective energy usage. Needless to say, a solar heat
collector can be connected to the heat storage tank 61
to permit use of recyclable energy.

[0094] Moreover, the second heat source side heatex-
changer 7 can also be used as an evaporator for a hot
water supply cycle. More specifically, as shown in FIG.
15, a hot water supply compressor 71, a hot water supply
condenser 72, a hot water supply expansion valve 73,
and the second heat source side heat exchanger 7 are
sequentially connected with hot water supply refrigerant
pipes 74a to 74d to form the circular-shaped hot water
supply cycle, and the hot water supply condenser 72 and
a hot water storage tank 75 are connected with hot water
supply pipes 76 and 77 to construct a hot water supply
system for hot water supply. In the hot water supply cycle,
a hot water supply refrigerantin a vapor-liquid two-phase
state depressurized and expanded by the hot water sup-
ply expansion valve 73 absorbs heat from the second
heat source side heat exchanger 7 to be evaporated and
gasified. Thatis, in the hotwater supply cycle, the second
heat source side heat exchanger 7 functions as an evap-
orator. In this example, the heat source side heat transfer
medium heat-exchanged with the second heat source
side heat exchanger 7 turn into a hot water supply refrig-
erant. With this configuration, the second heat source
side heat exchanger 7 can be used for both the hot water
supply system and an air conditioning system, thus per-
mitting cost reduction. Note that as the hot water supply
refrigerant, any of, for example, R134a, HFO1234yf,
HFO1234ze, and CO2 may be used.

[0095] As described above, according to the embodi-
ments described above, the heat exchanger used for the
natural cycle can be used as a heat exchanger for the
vapor compression cycle, thus permitting improvement
in heat exchange efficiency. Moreover, in the embodi-
ments described above, both the natural circulation type
cycle and the vapor compression cycle can be used, thus
permitting improvement in the dehumidification capabil-
ities even in a case where the outside air temperature is
equal to or lower than the indoor temperature and when
the difference between the outside air temperature and
the indoor temperature is small. Moreover, in the embod-
iments described above, the heat discharged by the heat
exchanger can be used for water supply or hot water
supply facilities, thus permitting effective energy usage.

REFERENCE SIGN LIST
[0096]

1 Compressor,
1a Suction port,
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1b Discharge port,

2 Vapor compression cycle four-way valve (flow path
switching valve),

3 Cycle switching four-way valve (cycle switching
means),

4 First heat source side heat exchanger,

5 First expansion valve,

6 First user side heat exchanger,

7 Second heat source side heat exchanger,

8 Second user side heat exchanger,

9 Second expansion valve,

10 to 20 Refrigerant pipe,

30 House (cooled space),

31 Indoor heat exchanger,

32 Circulation pump,

33 Cooled and heated water circuit four-way valve,
35 to 40 Cooled and heated water pipe (user side
heat transfer medium pipe),

41 First bypass three-way valve (bypass opening
and closing means),

42 Second bypass three-way valve (bypass opening
and closing means),

43 Bypass refrigerant pipe (bypass pipe),

51 Dehumidification valve (third expansion valve),
52a, 52b Coupling refrigerant pipe,

58a First divided heat exchanger,

58b Second divided heat exchanger,

61 Heat storage tank,

62, 63 Intermediate hot water pipe (heat source side
heat transfer medium pipe),

71 Hot water supply compressor,

72 Hot water supply condenser,

73 Hot water supply expansion valve,

74a to 74b Hot water supply refrigerant pipe,

75 Hot water storage tank,

76, 77 Hot water supply pipe,

TS1 to TS3 Natural circulation type cycle,

PC1, PC3 First vapor compression cycle,

PC2, PC4 Second vapor compression cycle,

CW Cooled and heated water circulation circuit (user
side heat transfer medium circulation circuit),

MW Intermediate hot water circulation circuit (heat
source side heat transfer medium circulation circuit).

Claims

1. An air conditioning device comprising: a compres-
sor; first and second heat source side heat exchang-
ers making heat exchange between a heat source
side heat transfer medium and a refrigerant; first and
second user side heat exchangers making heat ex-
change between a user side heat transfer medium
and the refrigerant; a flow path switching valve
switching a flow direction of the refrigerant; and first
and second expansion valves, the air conditioning
device being capable of forming at least three refrig-
eration cycles including:
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anatural circulation type cycle being formed into
a circular shape by sequentially connecting the
first heat source side heat exchanger, the first
expansion valve, and the first user side heat ex-
changer installed at a position lower than the
first heat source side heat exchanger with refrig-
erant pipes, wherein the refrigerant is naturally
circulated by a density difference;

a first vapor compression cycle being formed
into a circular shape by sequentially connecting
adischarge port of the compressor, the flow path
switching valve, the second heat source side
heat exchanger, the second expansion valve,
the second user side heat exchanger, and a suc-
tion port of the compressor with refrigerant
pipes, wherein the refrigerant is forcibly circulat-
ed by the compressor; and

asecond vapor compression cycle being formed
into a circular shape by sequentially connecting
the discharge port of the compressor, the flow
path switching valve, the second heat source
side heat exchanger, the first heat source side
heat exchanger, the first expansion valve, the
first user side heat exchanger, the second user
side heat exchanger, and the suction port of the
compressor with refrigerant pipes, wherein the
refrigerant is forcibly circulated by the compres-
sor, the air conditioning device further compris-
ing

cycle switching means adapted to switch the re-
frigeration cycle between a first state in which
the natural circulation type cycle and the first
vapor compression cycle are formed independ-
ently and a second state in which the second
vapor compression cycle is formed.

The air conditioning device according to claim 1,
wherein the first user side heat exchanger, the sec-
ond user side heat exchanger, and an indoor heat
exchanger installed in a cooled space are sequen-
tially connected with user side heat transfer medium
pipes to form a circular-shaped user side heat trans-
fer medium circulation circuit, and

water or brine as the user side heat transfer medium
is forcibly circulated through the user side heat trans-
fer medium circulation circuit.

The air conditioning device according to claim 1 or 2,
wherein the second user side heat exchanger is
halved into a first divided heat exchanger and a sec-
ond divided heat exchanger, and a third expansion
valve is provided at a coupling refrigerant pipe linking
togetherthefirstdivided heat exchangerand the sec-
ond divided heat exchanger.

The air conditioning device according to any one of
claims 1 through 3,
wherein the second heat source side heat exchanger
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and a heat storage tank are connected together with
a heat source side heat transfer medium pipe to form
a circular-shaped heat source side heat transfer me-
dium circulation circuit, and

water as the heat source side heat transfer medium
is forcibly circulated through the heat source side
heat transfer medium circulation circuit.

The air conditioning device according to any one of
claims 1 through 3,

wherein a hot water supply compressor, a hot water
supply user side heat exchanger, a hot water supply
expansion valve, and the second heat source side
heat exchanger are sequentially connected with hot
water supply refrigerant pipes to form a circular-
shaped hot water supply cycle, and

a hot water supply refrigerant as the heat source side
heat transfer medium is forcibly circulated through
the hot water supply cycle by the hot water supply
compressor.

The air conditioning device according to any one of
claims 1 through 5, further comprising: a bypass pipe
bypassing the suction port and the discharge port of
the compressor; and bypass opening and closing
means adapted to switch a refrigerant flow path be-
tween a flow path extending through the compressor
and a flow path extending through the bypass pipe.
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FIG.13
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