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(54) HEAT PUMP HOT WATER SUPPLY DEVICE

(57) The heat pump water heater comprises a CO2
cycle 1 in which CO2 refrigerant circulates, a R410A cycle
2 in which R410A refrigerant circulates, and a water heat
exchanger 32 for conducting heat exchange between the
CO2 refrigerant and/or the R410A refrigerant and water,
wherein the R410A cycle 2 includes a circulation path 20
passing through the water heat exchanger 32, a circula-
tion path 40 passing through a indoor air heat exchanger
4 that conducts heat exchange between the R410A re-

frigerant and indoor air, and a four-way valve 24 for
switching the circulating direction of the R410A refriger-
ant in the present R410A cycle 2 to provide heat pump
water heater, capable of using a heat pump cycle for
supplying hot water in cooling and heating (air-condition-
ing). And also, to obtain a sufficient temperature and an
amount of the hot water supply when the heat pump water
heater simultaneously conducts heating and supplying
hot water.
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Description

BACKGROUND OR THE INVENTION

Field of the Invention

[0001] The present invention relates to a heat pump
water heater for supplying hot water by heating water by
means of heat exchange with a refrigerant circulating
within a heat pump cycle provided with a compressor and
an expander, and more particularly, to a heat pump water
heater comprising two heat pump cycles, each employing
a refrigerant having different properties, such as the heat
exchange efficiency and the energy consumption effi-
ciency.

Description or the Related Art

[0002] Conventionally, a heat pump water heater for
supplying hot water by heating water by means of heat
exchange with a refrigerant circulating within a heat pump
cycle provided with a compressor and an expander has
been well-known. The refrigerant may be, such as carbon
dioxide gas refrigerant and HFC refrigerant.
[0003] Here, the carbon dioxide gas refrigerant is able
to heat water to high temperatures (for example, around
90 degrees centigrade) as its refrigerant property. On the
other hand, the HFC refrigerant can heat water only to
relatively low temperatures (for example, around 65 de-
grees centigrade) due to its refrigerant property. Howev-
er, when used for an air-conditioning device, the energy
consumption efficiency (COP) of the HFC refrigerant is
better than that of the carbon dioxide gas refrigerant.
[0004] On the other hand, Patent Literature 1 (Japa-
nese Unexamined Patent Application Publication No.
2005-83585) discloses a heat pump type hot-water sup-
ply system comprising two heat pump cycles: one using
CO2 refrigerant (one example of carbon dioxide gas re-
frigerants) (hereinafter, referred to as "CO2 cycle"), and
the other using R410A refrigerant (one example of HFC
refrigerants) (hereinafter, referred to as "R410A cycle").
In the heat pump type hot-water supply system, the CO2
cycle is used when hot water at high temperature is de-
manded, and the R410A cycle is used when hot water
at low temperature meets the demand.
[0005] Moreover, the invention disclosed in Patent Lit-
erature 1 (Japanese Unexamined Patent Application
Publication No. 2005-83585) proposes to connect a close
circuit for hot water-heating with the R410A cycle, so as
to share the R410A cycle between supplying hot water
and hot water heating.
[0006] However, in the heat pump type hot-water sup-
ply system disclosed in Patent Literature 1 (Japanese
Unexamined Patent Application Publication No.
2005-83585), the circulating direction of the R410A re-
frigerant within the R410A cycle is constant. The R410A
cycle may therefore be used for supplying hot water and
hot water-heating, but not for cooling.

[0007] In addition, in the heat pump type hot-water sup-
ply system disclosed in Patent Literature 1 (Japanese
Unexamined Patent Application Publication No.
2005-83585), the R410A cycle is selectively used either
for supplying hot water or hot water-heating, but not si-
multaneously.
[0008] Furthermore, the heat pump type hot-water
supply system is configured so as to selectively use either
the CO2 cycle or the R410A cycle. The water heating
efficiency in the heat pump type hot-water supply system
is therefore limited to those of each the CO2 cycle and
the R410A cycle. And thus, when supplying hot water
and hot water-heating are simultaneously conducted with
the R410A refrigerant distributed in the R410A cycle, the
temperature as well as the amount of the hot water supply
becomes insufficient due to decrease in the water heating
efficiency. The R410A cycle may obviously be configured
so as to obtain a sufficient temperature of the hot water
supply, however, for the purpose of obtaining a sufficient
temperature and an amount of hot water supply in the
R410 cycle, increase in apparatus size and cost are re-
quired.
[0009] In view of the above problem residing in the
prior art, it is the first object of the present invention to
provide a heat pump water heater capable of using a
heat pump cycle for supplying hot water in both cooling
and heating (air-conditioning). And the second object of
the present invention is to obtain a sufficient temperature
and an amount of the hot water supply when the heat
pump water heater simultaneously conducts heating and
supplying hot water.

SUMMARY OF THE INVENTION

[0010] In order to achieve the above goal, a heat pump
water heater according to the present invention compris-
es; a first heat pump cycle in which a first refrigerant
circulates through at least a compressor and an expand-
er, a second heat pump cycle in which a second refrig-
erant having properties different from those of the first
refrigerant circulates through at least a compressor and
an expander, and a water heat exchanger for conducting
heat exchange between water and the first refrigerant
and/or the second refrigerant, wherein the second heat
pump cycle includes a first circulation path passing
through the water heat exchanger, a second circulation
path passing through an indoor air heat exchanger that
conducts heat exchange between the second refrigerant
and indoor air, and a circulating direction switching
means for switching the circulating direction of the sec-
ond refrigerant in the second heat pump cycle. More par-
ticularly, the first refrigerant may be carbon dioxide gas
refrigerant, and the second refrigerant may be HFC re-
frigerant.
[0011] According to the present invention, switching of
the circulating direction of the second refrigerant within
the second heat pump cycle is possible, and cooling and
heating (air-conditioning) can therefore be performed us-
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ing the second heat pump cycle.
[0012] Moreover, the water heat exchanger is config-
ured so as to enable heat exchange simultaneously be-
tween: water and the first refrigerant, and water and the
second refrigerant, so that a sufficient temperature as
well as an amount of the hot water supply can be obtained
by distributing the second refrigerant for circulation in
both the first and second circulation paths.
[0013] The present invention enables cooling and
heating (air-couditioning) with the use of the second heat
pump cycle. Also, when simultaneously performing heat-
ing and supplying hot water, a sufficient temperature and
an amount of the hot water supply can be obtained.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

Fig. 1 is a schematic configuration diagram showing
a heat pump water heater according to an embodi-
ment of the present invention;
Fig. 2 is a schematic configuration diagram showing
a heat pump water heater according to another em-
bodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0015] In what follows, an embodiment of the present
invention is described as referring to the accompanied
figures, in order to provide sufficient understanding. In
addition, the following embodiment is a mere example of
realizing the present invention, having no intention to limit
the spirit and scope of the present invention.
[0016] Fig. 1 is a schematic configuration diagram of
a heat pump water heater X1 according to an embodi-
ment of the present invention.
[0017] As shown in fig. 1, the heat pump water heater
X is generally configured by comprising: heat pump cy-
cles 1 (one example of the first heat pump cycle) and 2
(one example of the second heat pump cycle) in which
a refrigerant circulates, water flowing paths 30a to 30d,
a storage tank 31, a water heat exchanger 32, a circula-
tion pump 34 and switching valves 41 to 45. Additionally,
the heat pump water heater X comprises a controller hav-
ing such as CPU, RAM, and ROM (not shown).
[0018] The water heat exchanger 32 performs heat ex-
change between the refrigerant that flows in a piping 14
connected with the heat pump cycle 1 and in a piping 25
connected with the heat pump cycle 2, and water that
flows on a water flowing path 30b running from a water
supply port to a hot water supply port or on a water flowing
path 30a returning to the storage tank 31. Here, the water
flowing path 30a is a water flow channel that sequentially
connects from the water supply port, the storage tank 31,
the circulation pump 34, the switching valve 45, the water
heat exchanger 32, the switching valve 43, and back to
the storage tank 31. And also, the water flowing path 30b

is a water flow channel that sequentially connects from
the water supply port, the switching valve 45, the water
heat exchanger 32, the switching valve 43, and to the
hot water supply port. Additionally, the water flowing path
30c is a hot water flow channel connecting from the stor-
age tank 31 to the hot water supply port via the switching
valve 44, and the water flowing path 30d is also a water
flow channel connecting from the water supply port to
the hot water supply port via the switching valve 44.
[0019] In the upper layer of the storage tank 31, hot
water heated in the water heat exchanger 32 by heat
exchange with the refrigerant is stored, while in the lower
layer of the storage tank 31, water supplied from the water
supply port is stored.
[0020] With the above-mentioned each component
controlled by the controller (not shown), the present heat
pump water heater X performs such as an instantaneous
hot water supply operation for directly supplying hot water
from the hot water supply port by heating water supplied
from the water supply port using the water heat exchang-
er 32 on the water flowing path 30b, and a hot water
storage operation for heating water supplied from the wa-
ter supply port using the water heat exchanger 32 on the
water flowing path 30a to store the heated water in the
storage tank 31.
[0021] Here, the instantaneous hot water supply oper-
ation distributes the water supplied from the water supply
port in the direction of the dashed arrows along the water
flowing path 30b, with the switching valves 43 and 45
controlled by the controller. However, for a certain time
from the start of the instantaneous hot water supply op-
eration, a sufficient heating amount cannot be achieved
by the water heat exchanger 32. And thus, for a certain
time after the start of the instantaneous hot water supply
operation, the hot water stored in the storage tank 31 is
mixed with the water, that is supplied from the water sup-
ply port via the water flowing path 30d, at the switching
valve 44 via the water flowing path 30c, and then adjusted
in its temperature before being supplied to the hot water
supply port. This enables hot water to be supplied instan-
taneously from the hot water supply port. And then, at
the moment when its possible to sufficiently heat the wa-
ter supplied from the water supply port with the water
heat exchanger 32, water supply from the storage tank
is stropped, so that the instantaneous hot water supply
starts using the water flowing path 30b connecting from
the water supply port to the hot water supply port via the
water heat exchanger 32. In addition, the hot water at
high temperature stored in the storage tank 31 may be
supplied as it is, without being mixed with water supplied
from the water supply port.
[0022] And also, the hot water storage operation stores
hot water in the storage tank 31, with the circulation pump
34 driven so as to distribute water in the direction of the
solid arrows along the water flowing path 30a.
[0023] The heat pump cycle 1 (hereinafter referred to
as "CO2 cycle") has a circulation path 10 sequentially
connecting a compressor 11, the water heat exchanger
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32, an expander 12, and an outdoor air heat exchanger
13.
[0024] In the circulation path 10, the controller (not
shown) drives the compressor 11 to circulate the CO2
refrigerant (one example of the first refrigerant) as one
example of carbon dioxide gas refrigerant in the direction
of the arrows illustrated in the figure. Here, the CO2 re-
frigerant has properties different from those of the after-
mentioned R410A refrigerant, and is capable of heating
water to high temperatures (around 90 degrees C) as its
refrigerant property, however, has relatively low energy
consumption efficiency. The CO2 cycle 1 is therefore
used mainly for heating water in the hot water storage
operation.
[0025] More specifically, the CO2 refrigerant at high
temperature and high pressure compressed by the com-
pressor 11 and discharged therefrom is cooled in the
water heat exchanger 32 by heat exchange with water
flowing on the water flowing paths 30a or 30b, then ex-
pands in the expander 12. After that, the CO2 refrigerant
at low temperature and low pressure expanded by the
expander 12 absorbs heat from the outdoor air in the
outdoor air heat exchanger 13 to vaporization by means
of heat exchange, and then flows into the compressor 11
again.
[0026] In the CO2 cycle 1, the circulation of the CO2
refrigerant in the circulation path 10 as mentioned above
allows water flowing on the water flowing paths 30a or
30b in the arrow direction to be heated up around 90
degrees C by heat exchange with the CO2 refrigerant in
the water heat exchanger 32. And also, since the flow
direction of the CO2 refrigerant in the water heat exchang-
er 32 is opposite to the water flow direction, the heat
exchange between the CO2 refrigerant and water can be
conducted efficiently.
[0027] Here, in the instantaneous hot water supply op-
eration, the controller (not shown) controls the switching
valve 45 so that water passes through the water flowing
path 30b, and also, controls the switching valve 43 so
that the hot water heated in the water heat exchanger 32
is supplied to the hot water supply port. In addition, in the
hot water storage operation, the controller (not shown)
controls the switching valve 45 so that water passes
through the water flowing path 30a, and also, controls
the switching valve 43 to be switched so that the hot water
heated in the water heat exchanger 32 is stored in the
storage tank 31.
[0028] Meanwhile, the heat pump cycle 2 (hereinafter
referred to as "R410A cycle") has n circulation path 20
(one example of the first circulation path) and a circulation
path 40 (one example of the second circulation path) in
which the R410A refrigerant (one example of the second
refrigerant) as one example of HFC refrigerant circulates.
Here, the R410A refrigerant has properties different from
those of the CO2 refrigerant, and heats water to only low
temperatures (around 65 degrees C) as compared with
the CO2 refrigerant. However, due to its high energy con-
sumption efficiency (COP; Coefficient Of Performance),

the R410A refrigerant is suitable for a relatively low heat-
ing-up temperature. Thus, the R410A cycle 2 is used
mainly for heating water in the instantaneous hot water
supply operation. In addition, as other examples of
R410A refrigerants, there are, for example, R407C/E,
R404A, R507A, and R134a refrigerants. The two differ-
ent refrigerants used for the heat pump water heater X
are not limited to carbon dioxide gas refrigerant and HFC
refrigerant, and other two refrigerants having properties,
such as heat exchange efficiency and energy consump-
tion efficiency, different from each other may be em-
ployed.
[0029] The circulation path 20 is configured by sequen-
tially connecting from a compressor 21, a four-way valve
24, the switching valve 41, the water heat exchanger 32,
the switching valve 42, an expander 22 (for example, an
expanding valve), an outdoor air heat exchanger 23, and
back to the four-way valve 24.
[0030] In the circulation path 20, the controller (not
shown) drives the compressor 21 to circulate the R410A
refrigerant in the direction of the solid arrows illustrated
in the figure. More specifically, the R410A refrigerant at
high temperature and high pressure compressed by the
compressor 21 and discharged therefrom reaches the
water heat exchanger 32 via the four-way valve 24 and
the switching valve 41. And the R410A refrigerant is then
cooled in the water heat exchanger 32 by heat exchange
with water flowing on the water flowing paths 30a or 30b.
The R410A refrigerant is then expanded in the expander
22 through the switching valve 42. After that, the R410A
refrigerant at low temperature and low pressure expand-
ed by the expander 22 absorbs heat from the outdoor air
in the outdoor air heat exchanger 23 to vaporization by
means of heat exchange, and then flows again into the
compressor 21 via the four-way valve 24.
[0031] In the R410A cycle 2, the circulation of the
R410A refrigerant in the circulation path 20 in the direc-
tion of the solid arrows as mentioned above allows water
flowing on the water flowing path 30a or 30b in the direc-
tion of arrows to be heated to around 65 degrees C by
heat exchange with the R410A refrigerant in the water
heat exchanger 32. And also, since the flow direction of
the R410A refrigerant in the water heat exchanger 32 are
opposite to that of water therein, the heat exchange be-
tween the R410A refrigerant and water can be conducted
efficiently.
[0032] Additionally, the water heat exchanger 32 is
shared by both the CO2 cycle 1 and the R410A cycle 2,
and capable of performing heat exchange simultaneous-
ly between the CO2 and R410A refrigerants circulating
thereof and the water flowing on the water flowing paths
30a or 30b. More specifically, in the water heat exchanger
32, a piping 14 of the CO2 refrigerant and a piping 25 of
the R410A refrigerant both provided inside of the water
heat exchanger 32 are positioned so as to commonly
make contacts with a piping 33 provided on the water
flowing paths 30a and 30b.
[0033] Consequently, the heat pump water heater X
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uses the CO2 cycle 1 and the R410A cycle 2 simultane-
ously, so as to heat water at heat exchange efficiency
higher than those of each cycle. This enables the amount
of the hot water supply to increase in the instantaneous
hot water supply operation.
[0034] On the other hand, the circulation path 40 is
configured by sequentially connecting from the compres-
sor 21, the four-way valve 24, the switching valve 41, an
indoor air heat exchanger 4, the switching valve 42, the
expander 22, the outdoor air heat exchanger 23, and
back to the four-way valve 24.
[0035] Here, the indoor air heat exchanger 4 is provid-
ed in an air conditioner (not shown) for cooling and heat-
ing the indoor, and heats or cools the indoor air by per-
forming heat exchange between the R410A refrigerant
circulating within the circulation path 40 and the indoor
air.
[0036] In the heat pump water heater X configured as
mentioned above, when the circulating direction of the
R410A refrigerant in the R410A cycle 2 is constant, the
R410A cycle 2 cannot be used for cooling and heating
(air-conditioning) performed by the air conditioner (not
shown). More specifically, when the circulating direction
of the R410A refrigerant is only the same direction as the
circulation path 20 (the direction shown with the solid
arrows in Fig. 1), only heating can be performed, not cool-
ing.
[0037] However, the heat pump water heater in ac-
cordance with one embodiment of the present invention
allows the four-way valve 24 to be controlled by the con-
troller (not shown), so that the circulating direction of the
R410A refrigerant in the circulation path 40 is switched
between the solid arrow direction and the dashed arrow
direction shown in the figure. Here, the controller and the
four-way valve 24 at the time of switching the circulating
direction of the R410A refrigerant corresponds to a cir-
culating direction switching means.
[0038] In what follows, the heating and the cooling op-
eration achieved in the R410A cycle 2 in the heat pump
water heater X is described.

(1) Heating operation

[0039] When a request for starting its hating operation
is made by an user from an operating member not shown
to the heat pump water heater X, the controller (not
shown) controls the compressor 21 and the four-way
valve 24 in the heat pump water heater X, so that the
circulation of the R410A refrigerant starts in the direction
shown with the solid arrows in the circulation path 40 in
the R410A cycle 2. In this moment, the solid path shown
in the figure is established inside of the four-way valve 24.
[0040] This enables the R410A refrigerant in the cir-
culation path 40 to circulate in the direction of the solid
arrows shown in the figure. More specifically, the R410A
refrigerant at high temperature and high pressure com-
pressed by the compressor 21 and discharged therefrom
reaches the indoor air heat exchanger 4 via the four-way

valve 24 and the switching valve 41. The R410A refrig-
erant is then cooled in the indoor air heat exchanger 4
by heat exchange with the indoor air. After that, the
R410A refrigerant is expanded in the expander 22 via
the switching valve 42. And then, the R410A refrigerant
at low temperature and low pressure expanded by the
expander 22 absorbs heat from the outdoor air in the
outdoor air heat exchanger 23 to vaporization by means
of heat exchange, and flows again into the compressor
21 via the four-way valve 24.
[0041] In the R410A cycle 2, the circulation of the
R410A refrigerant in the circulation path 40 in the direc-
tion of the solid arrows as mentioned above allows the
indoor air to be heated by heat exchange with the R410A
refrigerant in the indoor air heat exchanger 4. In short,
heating is achieved by the heat pump water heater X.
[0042] On the other hand, as mentioned above, the
conventional devices (for example, see Patent literature
1: Japanese Unexamined Patent Application Publication
No. 2005-83585) cannot perform instantaneous hot wa-
ter supply and heating simultaneously by using the
R410A cycle 2. In addition, the R410A refrigerant may
be distributed so as to perform instantaneous hot water
supply and heating simultaneously, however, in such
case, there still remains a problem that a sufficient tem-
perature and an amount of hot water supply cannot be
obtained.
[0043] However, when performing instantaneous hot
water supply and heating simultaneously, the heat pump
water heater X allows the CO2 refrigerant circulating in
the CO2 cycle 1 and the R410A refrigerant circulating in
the R410A cycle 2 to heat water simultaneously in the
water heat exchanger 32. This enables a sufficient tem-
perature and an amount of the hot water supply to be
obtained, when simultaneously performing the instanta-
neous hot water supply and the heating. In the following,
this regard is explained in details.
[0044] Firstly, when a request is made by an user to
an operating member not shown for starting instantane-
ous hot water supply during the process of heating op-
eration of the R410A cycle 2 in the heat pump water heat-
er X, the controller (not shown) controls the switching
valves 41 and 42 in the heat pump water heater X, so
that the circulation of the R410A refrigerant starts in the
direction shown with the solid arrows in the circulation
path 20 in the R410A cycle 2. Here, the R410A refrigerant
is distributed for circulation to both the circulation paths
20 and 40 in the R410A cycle 2. The R410A refrigerant
circulating in the circulation path 20 in the water heat
exchanger 32 may therefore be unable to heat water suf-
ficiently.
[0045] In response, when a request is made by an user
to an operating member not shown for starting the in-
stantaneous hot water supply during the heating opera-
tion of the R410A cycle 2 in the heat pump water heater
X, the controller (not shown) controls the drive of the com-
pressor 11 in the CO2 cycle 1, so that The circulation of
the CO2 refrigerant starts in the CO2 cycle 1.
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[0046] This enables water to be heated by both the
R410A refrigerant and the CO2 refrigerant in the water
heart exchanger 32. In short, the decrease in the water
heating efficiency at the time of simultaneous operation
of instantaneous hot water supply and heating in the
R410A cycle 1 can be compensated by heat exchange
between the CO2 refrigerant circulating in the CO2 cycle
1 and water. Consequently, a sufficient temperature and
an amount of the hot water supply can be obtained, when
simultaneously performing instantaneous hot water sup-
ply and heating in the R410A cycle 2.

(2) Cooling operation

[0047] On the other hand, when a request is made by
an user from an operating member not shown to the heat
pump water heater X for starting the cooling operation,
the controller (not shown) controls the compressor 21
and the four-way valve 24 in the heat pump water heater
X, so that the circulation of the R410A refrigerant starts
in the direction shown with the dashed arrows in the cir-
culation path 40 in the R410A cycle 2. In this moment,
the dashed line path shown in the figure is established
inside of the four-way valve 24.
[0048] This enables the R410A refrigerant in the cir-
culation path 40 to circulate in the direction of the dashed
arrows shown in the figure. More specifically, the R410A
refrigerant at high temperature and high pressure com-
pressed by the compressor 21 and discharged therefrom
reaches the outdoor air heat exchanger 23 via the four-
way valve 24. And then, the R410A refrigerant is cooled
in the outdoor air heat exchanger 23 by mean of heat
exchange with the outdoor air. The R410A refrigerant is
then expanded in the expander 22. After that, the R410A
refrigerant at low temperature and low pressure expand-
ed by the expander 22 passes through the switching
valve 42 and then absorbs heat from the indoor air in the
indoor air heat exchanger 4 to vaporization by means of
heat exchange, and then flows again into the compressor
21 via the switching valve 41 and the four-way valve 24.
[0049] In the R41 0A cycle 2, the circulation of the
R410A refrigerant in the circulation path 40 in the direc-
tion of the dashed arrows as mentioned above allows
indoor air to be cooled by heat exchange with the R410A
refrigerant in the indoor air heat exchanger 4. In short,
the heat pump water heater X achieves the cooling op-
eration.
[0050] Additionally, the heat pump water heater X en-
ables the switching valves 41 and 42 to be controlled by
the controller (not shown), so that the circulation of the
R410A refrigerant in the circulation path 20 is blocked.
And thus, there is no obstacle for the CO2 cycle 1 to
perform the hot water storage operation, even when the
R410A cycle 2 is performing the cooling operation.
[0051] And also, in the R410A cycle 2 in the heat pump
water heater X, the four-way valve 24 switches the cir-
culating direction of the R410A refrigerant in both the
circulation paths 20 and 40. The heat pump water heater

cannot, therefore, perform the cooling and the instanta-
neous hot water supply simultaneously. However, when
the R410A cycle 2 is configured as the after-mentioned
another embodiment, the cooling and the instantaneous
hot water supply operations can be performed simulta-
neously.

Example

[0052] Here, Fig. 2 is a schematic configuration dia-
gram showing a heat pump water heater X1 according
to another embodiment of the present invention. In ad-
dition, the components same as those in the heat pump
water heater X described in the above embodiment are
allocated with the same symbols, thereby omitting the
description thereof.
[0053] As shown in Fig. 2, the heat pump water heater
X1 has a R410A cycle 5 instead of R410A cycle 2 in the
heat pump water heater X. Provided in the R410A cycle
5 arc switching valves 51 to 56 and two expanders 22a
and 22b that are controlled by the controller (not shown).
[0054] In the thus configured R410A cycle 5, the cir-
culating direction of the R410A refrigerant in the circula-
tion path 20 as well as that in the circulation path 40 can
be controlled independently. The R410A cycle 5 can
therefore perform the cooing or heating and the instan-
taneous hot water supply simultaneously. Hereinafter,
the details are explained.

(1) Simultaneous operation of heating and instantaneous 
hot water supply

[0055] When operating heating and instantaneous hot
water supply simultaneously, the compressor 21, the
four-way valve 24, and the switching valves 51 to 56 are
controlled by the controller (not shown) in the R410A cy-
cle 5, so that the R410A refrigerant circulates in the di-
rection of solid arrows in Fig 2.
[0056] More specifically, in the circulation path 20, the
R410A refrigerant circulates sequentially from the com-
pressor 21, the four-way valve 24, the switching valve
51, the switching valve 52, the water heat exchanger 32,
the expander 22a, the switching valve 53, the switching
valve 54, the outdoor air heat exchanger 23, the switching
valve 56, the four-way valve 24, and back to the com-
pressor 21. This allows the water heat exchanger 32 to
heat water that flows on the water flowing paths 30a or
30b.
[0057] On the other hand, in the circulation path 40,
the R410A refrigerant circulates sequentially from the
compressor 21, the four-way valve 24, the switching
valve 51, the indoor air heat exchanger 4, the switching
valve 55, the expander 22b, the switching valve 54, the
outdoor air heat exchanger 23, the switching valve 56,
the four-way valve 24, and back to the compressor 21.
This allows the indoor air heat exchanger 4 to heat indoor
air for the heating operation.
[0058] As mentioned above, in the R410A cycle 5, the
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R410A refrigerant may be distributed by the switching
valve 51, thereby performing instantaneous hot water
supply and heating simultaneously. Additionally, the de-
crease in the water heating efficiency in the water heat
exchanger 32 due to flow of the R410A refrigerant can
be compensated by the CO2 cycle 1.

(2) Simultaneous operation of cooling and instantaneous 
hot water supply

[0059] When operating cooling and instantaneous hot
water supply simultaneously, the compressor 21, the
four-way valve 24, and the switching valves 51 to 56 are
controlled by the controller (not shown) in the R410A cy-
cle 5, so that the R410A refrigerant circulates in the di-
rection of dashed arrows in Fig 2.
[0060] More specifically, in the circulation path 20, the
R410A refrigerant circulates sequentially from the com-
pressor 21, the four-way valve 24, the switching valve
56, the switching valve 52, the water heat exchanger 32,
the expander 22a, the switching valve 53, the switching
valve 55, the indoor air heat exchanger 4, the switching
valve 51, the four-way valve 24, and back to the com-
pressor 21. This allows the water heat exchanger 32 to
heat water that flows on the water flowing paths 30a or
30b.
[0061] On the other hand, in the circulation path 40,
the R410A refrigerant circulates sequentially from the
compressor 21, the four-way valve 24, the switching
valve 56, the outdoor air heat exchanger 23, the switching
valve 54, the expander 22b, the switching valve 55, the
indoor air heat exchanger 4, the switching valve 51, the
four-way valve 24, and back to the compressor 21. This
allows the indoor air heat exchanger 4 to cool indoor air
for the cooling operation.
[0062] As mentioned above, in the R410A cycle 5, the
R410A refrigerant may be distributed by the switching
valve 56, thereby performing cooling and instantaneous
hot water supply simultaneously. Additionally, the de-
crease in the water heating efficiency in the water heat
exchanger 32 due to flow of the R410A refrigerant can
be compensated by the CO2 cycle 1.
[0063] In addition, the present embodiment as well as
the above-mentioned embodiment include switching
valves, however, the similar effect may be obtained by
diminishing the function, without switching valves.

Claims

1. A heat pump water heater comprising; a first heat
pump cycle in which a first refrigerant circulates
through at least a compressor and an expander, a
second heat pump cycle in which a second refriger-
ant having properties different from those of the first
refrigerant circulates through at least a compressor
and an expander, and a water heat exchanger for
conducting heat exchange between water and the

first refrigerant and/or the second refrigerant,
wherein the second heat pump cycle includes a first
circulation path passing through the water heat ex-
changer, a second circulation path passing through
an indoor air heat exchanger that conducts heat ex-
change between the second refrigerant and indoor
air, and a circulating direction switching means for
switching the circulating direction of the second re-
frigerant in the second heat pump cycle.

2. A heat pump water heater according to Claim 1
wherein the first refrigerant is carbon dioxide gas re-
frigerant and the second refrigerant is HFC refriger-
ant.
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