EP 4 269 904 A1

(19) Europdisches

Patentamt
European
Patent Office
Office européen

des brevets

(11) EP 4 269 904 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication:
01.11.2023 Bulletin 2023/44

(21) Application number: 20967022.3

(22) Date of filing: 25.12.2020

(51) International Patent Classification (IPC):

F24H 9/06 (2006.0°)
F24H 4/02 (202207

F24H 9/16 (202207

(52) Cooperative Patent Classification (CPC):

F24H 4/02; F24H 9/06; F24H 9/16

(86) International application number:

PCT/JP2020/048830

(87) International publication number:

WO 2022/137536 (30.06.2022 Gazette 2022/26)

(84) Designated Contracting States:
AL ATBE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILTLULVMC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
KH MA MD TN

(71) Applicant: MITSUBISHI ELECTRIC

CORPORATION
Chiyoda-ku
Tokyo 100-8310 (JP)

(72) Inventor: IWAMOTO, Seiichiro

Tokyo 102-0073 (JP)

(74) Representative: Mewburn Ellis LLP

Aurora Building
Counterslip
Bristol BS1 6BX (GB)

(54) HEAT-PUMP WATER HEATER, HEAT PUMP DEVICE EQUIPPED WITH HEAT-PUMP WATER
HEATER, AND METHOD FOR ASSEMBLING HEAT-PUMP WATER HEATER

(57) A heat pump water heater and a heat pump ap-
paratus each include: a first circuit unit in which water is
circulated, and which heats the water by heat exchange
between the water and refrigerant; a second circuit unit
including a plurality of flow passage components, con-
nected to an external heating load, and provided to cause
the water heated by the first circuit unit to flow to the
heating load and to release heat at the heating load, and
mix the water heated by the first circuit unit with return

water that has transferred heat; a housing unit in which

the first circuit unit and the second circuit unit are housed;
and a fixation sheet metal to which the flow passage com-
ponents of the second circuit unit are fixed, and which is
attached to the housing unit.

FIG. 3

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 269 904 A1 2

Description
Technical Field

[0001] The present disclosure relates to a heat pump
water heater that supplies hot water, a heat pump appa-
ratus, and an assembly method of the heat pump water
heater.

Background Art

[0002] There are provided existing heat pump water
heaters which are connected to a target device to be
supplied with hot water, such as a shower, and a heating
appliance such as radiator; and which supply the target
device with hot water, and supply the heating appliance
with mixed hot water having different temperatures (see,
for example, Patent Literature 1). A heat pump water
heater described in Patent Literature 1 includes a circuit
which produces a target device with hot water to be sup-
plied to a target device (which will be hereinafter referred
to a high-temperature water producing and supplying cir-
cuit) and a circuit which produces warm water to be sup-
plied to the heater (which will be hereinafter referred to
as alow-temperature water producing and supplying cir-
cuit). The high-temperature water producing and supply-
ing circuit of Patent Literature 1 includes a hot-water stor-
age tank, a plurality of pipes, etc. The low-temperature
water producing and supplying circuit of Patent Literature
1 includes an upper hot-water supply pipe, an interme-
diate hot-water supply pipe, a return pipe, a mixing valve,
a heating outward pipe which causes the mixing valve
and an inlet of the heat to communicate with each other,
a heating circulation pump, and a bypass pipe which con-
nects an intermediate part of the return pipe and the mix-
ing valve. The mixing valve of Patent Literature 1 mixes
high-temperature water in an uppermost part of the hot-
water storage tank that is taken out from the upper hot-
water supply water pipe with medium-temperature water
in an intermediate part of the hot-water storage tank that
is taken out from the intermediate hot-water supply pipe,
thereby obtaining mixed water, further mixes the mixed
water with low-temperature water that passes through a
heating appliance, thereby obtaining further mixed water,
adjusts the temperature of the further mixed water to
cause it to reach to a predetermined temperature, and
then causes the adjusted hot water to the heating appli-
ance.

Citation List
Patent Literature

[0003] PatentLiterature 1: Japanese Unexamined Pat-
ent Application Publication No. 2010-84974
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Summary of Invention
Technical Problem

[0004] In a heat pump water heater that includes a
high-temperature water producing and supplying circuit
and a low-temperature water producing and supplying
circuit as in Patent Literature 1, components in the low-
temperature water producing and supplying circuit are
not united to each other, and when the low-temperature
water producing and supplying circuitis incorporated into
a unit provided with the high-temperature water produc-
ing and supplying circuit, it is necessary to incorporate
each of the components of the low-temperature water
producing and supplying circuitinto the unit provided with
the high-temperature water producing and supplying cir-
cuit. Thus, in such a heat pump water heater as described
in Patent Literature 1, the number of the steps of a work
for incorporating the low-temperature water producing
and supplying circuit into the unit provided with the high-
temperature water producing and supplying circuit de-
pends on the number of the components, and is thus
large. Thus, the assembling efficiency may be reduced.
[0005] The present disclosure is applied to solve the
above problem, and relates to a heat pump water heater,
a heat pump apparatus, and an assembly method of the
heat pump water heater, which can reduce a decrease
in an assembling efficiency in the case where a high-
temperature water producing and supplying circuit and
a low-temperature water producing and supplying circuit
are provided.

Solution to Problem

[0006] A heat pump water heater according to an em-
bodiment of the present disclosure includes: a first circuit
unit in which water is circulated, the first circuit unit being
configured to heat the water by heat exchange between
the water and refrigerant; a second circuit unit including
a plurality of flow passage components, connected to an
external heating load, and configured to cause the water
heated by the first circuit unit to flow to the heating load
and to release heat at the heating load, and mix the water
heated by the first circuit unit with return water that has
transferred heat; a housing unit in which the first circuit
unit and the second circuit unit are housed; and a fixation
sheet metal to which the flow passage components of
the second circuit unit are fixed, and which is attached
to the housing unit.

[0007] A heat pump apparatus according to another
embodiment of the present disclosure includes the above
heat pump water heater and an outdoor unit provided
with an air-to-refrigerant heat exchanger configured to
cause heat exchange to be performed between the re-
frigerant and air.

[0008] A assembly method of a heat pump water heat-
er, according to still another embodiment of the present
disclosure, which includes: a first circuit unit in which wa-
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ter is circulated, the first circuit unit being configured to
heat the water by heat exchange between the water and
refrigerant; a second circuit unit including a plurality of
flow passage components, connected to an external
heating load, and configured to cause the water heated
by the first circuit unit to flow to the heating load and to
release heatatthe heating load, and mix the water heated
by the first circuit unit with return water that has trans-
ferred heat; a housing unit in which the first circuit unit
and the second circuit unit are housed; and a fixation
sheet metal to which the flow passage components of
the second circuit unit are fixed, and which is attached
to the housing unit, includes a step of incorporating the
fixation sheet metal to which the flow passage compo-
nents of the second circuit unit is fixed, into the housing
unit in which the first circuit unit is housed.

Advantageous Effects of Invention

[0009] According to each of the embodiments of the
presentdisclosure, since the fixation sheet metal to which
the flow passage components included in the second cir-
cuit unit are fixed is provided, and is also attached to the
housing unit, the second circuit unit is united to the fixa-
tion sheet metal in advance, and it is therefore unneces-
sary to fix each of the flow passage components of the
second circuit unit to the housing unit. Thus, itis possible
to prevent the number of the steps of the work for incor-
porating the second circuit unit into the housing unit in
which the first circuit unit is provided, from being in-
creased depending on the number of the flow passage
components, and reduce a decrease in the assembly ef-
ficiency even in the case where the first circuit unit and
the second circuit unit are provided, as compared with
an existing heat pump water heater, an existing heat
pump apparatus, and an existing assembly method of a
heat pump water heater.

Brief Description of Drawings
[0010]

[Fig. 1] Fig. 1 is a perspective view illustrating an
appearance of a heat pump water heater according
to Embodiment 1.

[Fig. 2] Fig. 2 is a perspective view illustrating an
internal configuration of the heat pump water heater
as illustrated in Fig. 1.

[Fig. 3] Fig. 3 is a perspective view illustrating a con-
figuration of a second circuit unit of the heat pump
water heater as illustrated in Fig. 2.

[Fig. 4] Fig. 4 is an exploded perspective view illus-
trating the second circuit unit of the heat pump water
heater as illustrated in Fig. 2.

[Fig. 5] Fig. 5 is a partial perspective view illustrating
a configuration of an upper part of the heat pump
water heater as illustrated in Fig. 2.

[Fig. 6] Fig. 6 is a right-side view illustrating a con-
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figuration of a connection portion between the sec-
ond circuit unit and a first circuit unit that is located
in the upper part of the heat pump water heater 1 as
illustrated in Fig. 5.

[Fig. 7] Fig. 7 is a left-side view of the heat pump
water heater as illustrated in Fig. 2.

[Fig. 8] Fig. 8 is a partial enlarged view illustrating a
peripheral configuration of a connection portion be-
tween a first drain hose and a first drain pan in the
heat pump water heater as illustrated in Fig. 7.
[Fig. 9] Fig. 9 is a circuit configuration view of a heat
pump apparatus according to Embodiment 2.

Description of Embodiments
Embodiment 1

[0011] Fig. 1 is a perspective view illustrating an ap-
pearance of a heat pump water heater 1 according to
Embodiment 1. As illustrated in Fig. 1, the heat pump
water heater 1 includes a housing unit 40 as its outer
shell. In an example illustrated in Fig. 1, the housing unit
40 is formed in the shape of a vertically long cuboid.
[0012] In Fig. 1, of directions indicated by arrows, an
X direction is a width direction of the heat pump water
heater 1, a Y direction is a depth direction of the heat
pump water heater 1, and a Z direction is a height direc-
tion of the heat pump water heater 1. The heat pump
water heater 1 according to each of embodiments of the
present disclosure will be described with reference to the
drawings. In the following description, in order that the
embodiments be easily understood, terms related to di-
rections (such as "upper"”, "lower", "right", "left", front",
and "rear") are used as appropriate. However, these
terms are used only for explanation, that is, they do not
limitthe contents of the embodiments. The terms indicate
respective directions in a frontal view of the heat pump
water heater 1, that is, as viewed in a direction toward
the front side of the pump water heater 1, unless other-
wise described. In each of figures which will be referred
to, components that are the same as or equivalent to
those in a previous figure or previous figures are denoted
by the same reference signs. The same is true of the
entire text of the specification.

[0013] Fig. 2 is a perspective view illustrating an inter-
nal configuration of the heat pump water heater 1 as il-
lustrated in Fig. 1. The housing unit 40 is made up of a
plurality of plate-like members. The housing unit 40 in-
cludes a rear sheet metal 43, a bottom plate 44, a front
plane 41, two side panels 42, and a top panel 45. The
rear sheet metal 43 forms a rear surface of the housing
unit 40; the bottom plate 44 forms a lower surface of the
housing unit 40; the front panel 1, as illustrated in Fig. 1,
forms a front surface of the housing unit 40; the two side
panels 42 form a left side surface and a right side surface
of the housing unit 40, respectively; and the top panel 45
forms an upper surface of the housing unit 40. The rear
sheet metal 43 has screw holes 43a which allow screws
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to be inserted thereinto to fix a base sheet metal 52 to
be described later (Fig. 4) to the rear sheet metal 43. In
the rear sheet metal 43, a drainage outlet (not illustrated)
for drain water is formed.

[0014] As illustrated in Fig. 2, the heat pump water
heater 1 includes a first circuit unit 3 and a second circuit
unit 2. The first circuit unit 3 is connected to the second
circuit unit 2. The first circuit unit 3 includes a connection
circuit C12 in which water serving as a heat medium
flows, and heats the water by heat exchange that is per-
formed between the water and refrigerant. The first circuit
unit 3 includes a hot-water supply side circuit C11 in
which water for hot-water supply flows. The first circuit
unit 3 supplies heated water for hot-water supply to a
target external device or equipment such as a shower or
a kitchen. The hot-water supply side circuit C11 includes
a water storage tank 31 that stores water supplied from
a water source such as a water supply. To a lower part
of the water storage tank 31, an inflow pipe P11 for water
for hot-water supply is connected; and to an upper part
of the water storage tank 31, an outflow pipe P12 for
water for hot-water supply is connected. The second cir-
cuit unit 2 is connected to the connection circuit C12 of
the first circuit unit 3, and also connected to external heat-
ing loads (not illustrated) having different operating tem-
peratures such as a radiator and floor heating.

[0015] Fig. 3is a perspective view illustrating a config-
uration of the second circuit unit 2 of the heat pump water
heater 1 as illustrated in Fig. 2. As illustrated in Fig. 3,
the second circuit unit 2 includes a high-temperature side
hot-water supply circuit C21, a low-temperature side hot-
water supply circuit C22, a returning circuit C23, and a
bypass circuit C24, and mixes water heated by the first
circuit unit 3 (which may be hereinafter referred to as
high-temperature water) with return water which has re-
leased heat. Inthe second circuit unit 2, high-temperature
water is supplied from the high-temperature side hot-wa-
ter supply circuit C21 to a high-temperature side heating
load (not illustrated), and water which is mixed water of
high-temperature water and return water from the high-
temperature side heating load (and which may be re-
ferred to as low-temperature water) is supplied from the
low-temperature side hot-water supply circuit C22 to a
low-temperature side heating load (not illustrated).
[0016] In Fig. 3, the flow direction of hot-temperature
water that flows from the first circuit unit 3 into the second
circuit unit 2 is indicated by an outlined arrow A1, and
the flow direction of return water that flows out from the
second circuit unit 2 into the first circuit unit 3 is indicated
by an outlined arrow A6. Furthermore, in Fig. 3, the flow
direction of high-temperature water that is sent out from
the second circuit unit 2 to the high-temperature side
heating load is indicated by an outlined arrow A2, and
the flow direction of return water that returns from the
high-temperature side heating load to the second circuit
unit 2 is indicated by an outlined arrow A3. In addition,
in Fig. 3, the flow direction of low-temperature water that
is mixed water of high-temperature water and return wa-
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ter and flows from the second circuit unit 2 toward the
low-temperature side heating load 104 is indicated by an
outlined arrow A4, and the flow direction of return water
that returns from the low-temperature side heating load
104 to the second circuit unit 2 is indicated by an outlined
arrow A5.

[0017] As illustrated in Fig. 2, flow-passage compo-
nents included in the second circuit unit 2 and flow pas-
sage components included in the first circuit unit 3 are
housed in the housing unit 40. In the housing unit 40, the
second circuit unit 2 is located above the first circuit unit
3, especially, above the water storage tank 31 which is
larger in volume than any of the flow passage compo-
nents in the first circuit unit 3. The heat pump water heater
1 includes a drainage portion 70 (see Fig. 7) for draining
dew condensation water (hereinafter referred to as drain
water) generated in the housing unit 40 to the outside
thereof.

[0018] In the first circuit unit 3, the hot-water supply
side circuit C11 causes water for hot-water supply to be
heated by heat exchange with high-temperature water in
the connection circuit C12, and sends the heated water
to a target device or equipment for hot-water supply. The
hot-water supply side circuit C11 includes: the water stor-
age tank 31 to which the inflow pipe P11 for water for
hot-water supply and the outflow pipe P12 for water for
hot-water supply are connected; a pipe P13 that connects
an upper part and a lower part of the water storage tank
31; a pump 6c¢ for hot-water supply; and a water-to-water
heat exchanger 30. The water-to-water heat exchanger
30 causes heat exchange to be performed between high-
temperature water in the first circuit unit 3, high-temper-
ature water in the hot-water supply side circuit C11, and
water for hot-water supply in the connection circuit C12.
[0019] The connection circuit C12 of the first circuit unit
3 causes water serving as a heat medium to be heated
by heat exchange with refrigerant; sends out the heated
water, that is, high-temperature water, to the second cir-
cuit unit 2; and also causes the high-temperature water
to flow in the water-to-water heat exchanger 30 to heat
water for hot-water supply in the hot-water supply side
circuit C11. The connection circuit C12 includes a water
pump 6d, a refrigerant-to-water heat exchanger 32, the
above water-to-water heat exchanger 30, a three-way
valve 33, a first outflow pipe P14 from which water flows
to the second circuit unit 2, a first inflow pipe P15 into
which water flows from the second circuit unit 2, etc. An
outlet side of the first outflow pipe P14 is connected with
a second inflow pipe P21 of the second circuit unit 2, and
the first inflow pipe P15 is connected with the second
outflow pipe P22 of the second circuit unit 2.

[0020] As illustrated in Fig. 3, the returning circuit C23
of the second circuit unit 2 returns to the first circuit unit
3, high-temperature water that is unused water of return
water that returns from the external heating load and
high-temperature water that has flowed from the first cir-
cuit unit 3 into the second circuit unit 2. The bypass circuit
C24 of the second circuit unit 2 is connected to an inter-
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mediate portion of the returning circuit C23 and an inter-
mediate portion of the low-temperature side hot-water
supply circuit C22, and is configured to use return water
from the high-temperature side heating load in the supply
of water to the low-temperature side heating load.
[0021] The second circuit unit 2 includes flow passage
components such as a plurality of pipes, a mixing valve
23, the first water pump 6a, and the second water pump
6b. The second circuit unit 2 may include a strainer 20
that removes unnecessary material in water. In the sec-
ond circuit unit 2, the pipes are joined to each other by,
for example, brazing.

[0022] The pipes included in the second circuit unit 2
include a high-temperature-side main pipe P23, the sec-
ond inflow pipe P21 which is connected to an intermedi-
ate part of the high-temperature-side main pipe P23, a
high-temperature-side outward pipe P24 which is con-
nected to one end of the high-temperature-side main pipe
P23, etc. The pipes included in the second circuit unit 2
include a low-temperature-side main pipe P25, a low-
temperature-side outward pipe P26 which is connected
to one end of the low-temperature-side main pipe P25,
a high-temperature water flow pipe P27, etc. The high-
temperature water flow pipe P27 connects the other end
of the low-temperature-side main pipe P25 and part of
the high-temperature-side main pipe P23 that is closer
to the other end of the high-temperature-side main pipe
P23 than part thereof to which the second inflow pipe
P21 is connected.

[0023] The first water pump is provided at part of the
high-temperature-side main pipe P23 that is closer to the
one end of the high-temperature-side main pipe P23 than
the part thereof to which the second inflow pipe P21 is
connected. Part of the high-temperature-side main pipe
P23 thatis closer to the one end of the high-temperature-
side main pipe P23 than the part thereof to which the
second inflow pipe P21 is connected, the first water pump
6a, and the high-temperature-side outward pipe P24 form
the high-temperature side hot-water supply circuit C21.
[0024] The mixing valve 23 is provided at part of the
low-temperature-side main pipe P25 that is close to the
high-temperature water flow pipe P27, and the first water
pump 6a is provided at part of the low-temperature-side
main pipe P25 that is closer to the low-temperature-side
outward pipe P26 than to the mixing valve 23. Part of the
high-temperature-side main pipe P23 that is located be-
tween the part of the high-temperature-side main pipe
P23 to which the second inflow pipe P21 is connected
and the part of the high-temperature-side main pipe P23
to which the high-temperature water flow pipe P27 is con-
nected, the high-temperature water flow pipe P27, the
mixing valve 23, the second water pump 6b, and the low-
temperature-side outward pipe P26 form the low-temper-
ature side hot-water supply circuit C22.

[0025] Furthermore, the pipes included in the second
circuit unit 2 include a return main pipe P28, the second
outflow pipe P22 which is connected to an intermediate
part of the return main pipe P28, a high-temperature-side
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return pipe P29 which is connected to one end of the
return main pipe P28, etc. Furthermore, the pipes includ-
ed in the second circuit unit 2 include a low-temperature-
side return pipe P30 which is connected to part of the
return main pipe P28 that is closer to the one end of the
return main pipe P28 than part thereof to which the sec-
ond outflow pipe P22 is connected, etc. The high-tem-
perature-side return pipe P29, the low-temperature-side
return pipe P30, the return main pipe P28, and the second
outflow pipe P22 form the returning circuit C23.

[0026] The pipes included in the second circuit unit 2
include a return branch pipe P31 which is connected to
an intermediate part of the high-temperature-side return
pipe P29 and areturn water flow pipe P32 which connects
the return branch pipe P31 and the mixing valve 23. The
return branch pipe P31, the strainer 20, and the return
water flow pipe P32 form the bypass circuit C24.

[0027] An operation of the second circuit unit 2 will be
described with reference to Fig. 3. High-temperature wa-
ter produced by the first circuit unit 3 (Fig. 2) flows into
the second circuit unit 2 through the second inflow pipe
P21; and part of the high-temperature water flows into
the high-temperature side hot-water supply circuit C21,
and the remaining part of the high-temperature water
flows into the low-temperature side hot-water supply cir-
cuit C22. The high-temperature water that has flowed
into the high-temperature side hot-water supply circuit
C21 flows into the high-temperature-side outward pipe
P24 through the first water pump 6a provided at the high-
temperature-side main pipe P23, and is sent from the
outlet of the high-temperature-side outward pipe P24 to
the high-temperature side heating load. The high-tem-
perature water sent out from the high-temperature-side
outward pipe P24 releases heat at the high-temperature
side heating load and then flows out from the high-tem-
perature side heating load, thereby fulfilling a heating
function at a high temperature. The water which has re-
leased heat at the high-temperature side heating load
(which will be hereinafter referred to as high-tempera-
ture-water return water) flows into the returning circuit
C23 of the second circuit unit 2 though the high-temper-
ature-side return pipe P29. Part of the high-temperature-
water return water that has flowed into the returning cir-
cuit C23 flows into the mixing valve 23 though the bypass
circuit C24, and the remaining part of the high-tempera-
ture-water return water flows into the return main pipe
P28. When the high-temperature-water return water
passes through the bypass circuit C24, unnecessary ma-
terial in the high-temperature-water return water is re-
moved by the strainer 20. The high-temperature-water
return water that has flowed into the mixing valve 23
though the bypass circuit C24, in the mixing valve 23
provided in the low-temperature side hot-water supply
circuit C22, mixes with high-temperature water that has
flowed into the low-temperature side hot-water supply
circuit C22 through the second inflow pipe P21, thereby
changing into low-temperature water that is lower in tem-
perature than the high-temperature water. The low-tem-
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perature water that has flowed out from the mixing valve
23 of the low-temperature side hot-water supply circuit
C22 flows into the low-temperature-side outward pipe
P26 through the second water pump 6b, and is sent from
the outlet of the low-temperature-side outward pipe P26
to the low-temperature side heating load 104. The low-
temperature water sent out from the outlet of the low-
temperature-side outward pipe P26 releases heat at the
low-temperature side heating load 104 and then flows
out from the low-temperature side heating load 104,
thereby fulfilling a heating function at a low temperature.
The water which has released heat at the low-tempera-
ture side heating load 104 (which will be hereinafter re-
ferred to as low-temperature-water return water) flows
into the returning circuit C23 of the second circuit unit 2
through the low-temperature-side return pipe P30. The
low-temperature-water return water that has flowed into
the returning circuit C23 joins the remaining part of the
high-temperature-water return water in the return main
pipe P28, and is then re-sent to the first circuit unit 3
through the second outflow pipe P22.

[0028] Fig. 4 is an exploded perspective view illustrat-
ing the second circuit unit 2 of the heat pump water heater
1 as illustrated in Fig. 2. Fig. 5 is a partial perspective
view illustrating a configuration of an upper part of the
heat pump water heater 1 as illustrated in Fig. 2. A pe-
ripheral configuration of the second circuit unit 2 in the
heatpump water heater 1 will be described with reference
to Figs. 3 to 5.

[0029] As illustrated in Fig. 4, the heat pump water
heater 1 includes a fixation sheet metal 50 to which the
flow passage components included in the second circuit
unit 2 are fixed, a fixing component 51 that fixes the flow
passage components to the fixation sheet metal 50, and
the base sheet metal 52 that attaches the fixation sheet
metal 50 to the rear sheet metal 43. The flow passage
components of the second circuit unit 2 are provided on
a front surface side of the fixation sheet metal 50. At not
all the flow passage components which are united to the
fixation sheet metal 50, a fixing component 51 needs to
be provided. That is, the fixing component or fixing com-
ponents 51 may be provided only at one or more of the
flow passage components. In an example illustrated in
Fig. 3, of the flow passage components which are united
to the fixation sheet metal 50 in advance, only a plurality
of pipes arranged along the front surface of the fixation
sheet metal 50, such as the high-temperature-side main
pipe P23 and the low-temperature-side main pipe P25,
are fixed to the fixation sheet metal 50 by the fixing com-
ponent 51. By contrast, the fixing component 51 is not
provided at any of flow passage components provided
at the return water flow pipe P32 and the return water
flow pipe P32, such as the strainer 20, the first water
pump 6a, the second water pump 6b, and the mixing
valve 23. Furthermore, in an example illustrated in Fig.
4, before an incorporation step, all the flow passage com-
ponents included in the second circuit unit 2 are united
to the fixation sheet metal 50; however, it suffices that at
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least two of the flow passage components are united to
the fixation sheet metal 50.

[0030] As illustrated in Fig. 3, the fixing component 51
is configured to fix, for example, the pipes of the flow
passage components included in the second circuit unit
2 to the fixation sheet metal 50. In this case, the fixing
component 51 can be formed of a metal band. The fixing
component 51 which fixes the pipes includes, for exam-
ple, a U-shaped peripheral portion 51a that contacts an
outer periphery of a pipe, and fixation portions 51b that
extend from both end portions of the peripheral portion
51a and are fixed to the fixation sheet metal 50 by fixation
screws 54.

[0031] By virtue of the above configuration, as illustrat-
ed in Fig. 4, the pipes of the second circuit unit 2 which
are connected together by brazing are fixed to the fixation
sheet metal 50 by the fixing component 51, and the flow
passage components included in the second circuit unit
2 and the fixation sheet metal 50 are united. Therefore,
it is not necessary to fix each of the flow passage com-
ponents of the second circuit unit 2 to the housing unit
40. Thus, itis possible to prevent the number of the steps
of the work for incorporating the second circuit unit 2 into
the housing unit 40 in which the first circuit unit 3 is pro-
vided, from being increased depending on the number
of the flow passage components, and reduce a decrease
in the assembly efficiency, as compared with an existing
heat pump water heater.

[0032] As indicated by dash-dot-dash lines in Fig. 4,
the base sheet metal 52 is fixed to the rear sheet metal
43 of the housing unit 40 by screws. The base sheet
metal 52 includes a flat plate portion 52a to which the
fixation sheet metal 50 is fixed to face the flat plate portion
52a, connection portions 52c that extend rearward from
both sides of the flat plate portion 52a in a width direction
thereof (the X direction), and base fixation portions 52b
that extend outward from rear ends of the connection
portions 52c.

[0033] Inthe example illustrated in Fig. 4, the flat plate
portion 52a has a rectangular shape in a frontal view of
the flat plate portion 52a, that is, as viewed in a direction
toward the front side of the flat plate portion 52a. The flat
plate portion 52a has the screw holes 43a into which
screws are inserted to fix the fixation sheet metal 50 to
the flat plate portion 52a.

[0034] Ofthe two connection portions 52c, a right con-
nection portion 52¢ extends rearward from a right end of
the flat plate portion 52a to connect with a left end of the
right one of the base fixation portions 52b, and a left con-
nection portion 52c extends rearward from a left end of
the flat plate portion 52a to connect with a right end of
the left one of the base fixation portions 52b. The base
sheet metal 52 is fixed to the housing unit 40 such that
the base fixation portions 52b face an inner surface of
the rear sheet metal 43.

[0035] In the base fixation portions 52b, screws 52b1
are formed at positions each of which corresponds to an
associated one of the screw holes 4a formed in the rear
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sheet metal 43. In the example illustrated in Fig. 4, the
screw holes 43a of the rear sheet metal 43 are provided
in an upper part of the rear sheet metal 43 such that two
of the screw holes 43a are arranged in an up-down di-
rection on a left side of the upper portion of the rear sheet
metal 43 and the other two of the screw holes 43a are
arranged in the up-down direction on a right side of the
upper portion of the rear sheet metal 43; and the holes
52b1 of each of the base fixation portions 52b are pro-
vided at two positions in the up-down direction. In the
holes 52b1 of the base fixation portions 52b and the
screw holes 43a of the rear sheet metal 43, respective
screws are inserted to fix the base sheet metal 52 to the
rear sheet metal 43.

[0036] Between the flat plate portion 52a of the base
sheet metal 52, the two connection portions 52¢, and the
rear sheet metal 43, a space is provided. Thus, as illus-
trated in Fig. 5, through the above space, which is pro-
vided on a rear side in an upper region in the housing
unit 40, pipes which are to be connected to the outside
of the first circuit unit 3 located in a lower region in the
housing unit 40 can be pulled to the upper region in the
housing unit 40.

[0037] In the example illustrated in Fig. 4, the fixation
sheet metal 50 has a rectangular shape in a frontal view
of the fixation sheet metal 50, thatis, as viewed a direction
toward the front side of the fixation sheet metal 50. In the
fixation sheet metal 50, holes 50a are provided at respec-
tive positions which correspond to positions of screw
holes 52a1 formed in the flat plate portions 52a of the
base sheet metal 52. In the example illustrated in Fig. 4,
the screw holes 52a1 of the flat plate portion 52a of the
base sheet metal 52 are provided such that two of the
screw holes 52a1 are arranged in the up-down direction
on the left side of the flat plate portion 52a and the other
two of the screw holes 52a1 are arranged in the up-down
direction on the right side of the flat portion 52a; and
likewise, the holes 50a of the fixation sheet metal 50 are
provided such that two of the holes 50a are arranged in
the up-down direction on the left side of the fixation sheet
metal 50 and the other two of the holes 50a are arranged
in the up-down direction on the right side of the fixation
sheet metal 50. In the holes 50a of the fixation sheet
metal 50 and the screw holes 52a1 of the flat plate portion
52a of the base sheet metal 52, respective screws are
inserted to fix the fixation sheet metal 50 to the base
sheet metal 52. It should be noted that regarding the
above matter, it suffices that the fixation sheet metal 50
can be stably fixed to the base sheet metal 52, and the
numbers and positions of the holes 50a and the screw
holes 52a1 are not limited to the above numbers and
positions.

[0038] As illustrated in Fig. 3, at an upper edge of the
fixation sheet metal 50, an upper flange 50 is formed in
such a manner to extend rearward. As illustrated in Fig.
4, in the case where the fixation sheet metal 50 which is
united to the second circuit unit 2 is attached to the rear
sheet metal 43, with the base sheet metal 52 interposed
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between the fixation sheet metal 50 and the rear sheet
metal 43, when the upper flange 50c¢ of the fixation sheet
metal 50 is pulled to an upper end of the base sheet metal
52, in the up-down direction (the Z direction), the fixation
sheet metal 50 is positioned. Then, when the fixation
sheet metal 50 to which the flow passage components
of the second circuit unit 2 are fixed is fixed to the base
sheet metal 52 which is fixed to the rear sheet metal 43,
by a plurality of screws, the fixation sheet metal 50 is
fixedly supported by the base sheet metal 52 fixedly be-
cause of provision of the plurality of screws and the upper
flange 50c of the fixation sheet metal 50. Thus, at the
rear sheet metal 43, a load is dispersed. In the housing
unit 40, the fixation sheet metal 50 is provided substan-
tially parallel to the rear sheet metal 43.

[0039] As illustrated in Fig. 3, it is preferable that all
the flow passage components included in the second cir-
cuit unit 2 be united to the fixation sheet metal 50, before
the second circuit unit 2 is setin the housing unit 40 (Fig.
4). However, it should be noted that in the case where
two or more of the flow passage components included in
the second circuit unit 2 are united to the fixation sheet
metal 50, the assembly efficiency can be improved, as
compared with the existing heat pump water heater. In
this case, especially, the flow passage components to
be fixed to the fixation sheet metal 50 by the fixing com-
ponent 51, preferably, should be united to the fixation
sheet metal 50 in advance. Furthermore, of the flow pas-
sage components included in the second circuit unit 2,
flow passage components which can be easily attached
to and detached from the second circuit unit 2 from a
position located in front of the housing unit 40 may be
attached to the fixation sheet metal 50 after the incorpo-
ration step; that is, they may not be fixed to the fixation
sheet metal 50 in advance.

[0040] Furthermore, as illustrated in Fig. 3, at a lower
end portion of the fixation sheet metal 50, a lower flange
50b is formed in such a manner to extend forward. In the
lower flange 50b, a hole 50b1 is provided to allow a screw
53 to be inserted thereinto, and a firstdrain pan 71, which
will be described later, is attached to a lower end portion
of the fixation sheet metal 50 by the screw 53 inserted in
the hole 50b1 of the lower flange 50b. A configuration of
the first drain pan 71 will be described later.

[0041] Inthe following description, as illustrated in Fig.
3, the fixation sheet metal 50 to which the first drain pan
71 is attached, to which the second circuit unit 2 is fixed
by the fixing component 51, and which is united to the
first drain pan 71 and the second circuit unit 2 as illus-
trated in Fig. 3 may be referred to as a second circuit
assembly 99.

[0042] The layout of the flow passage components in-
cluded in the second circuit unit 2 in the second circuit
assembly 99 will be described with reference to Fig. 3.
The flow passage components included in the second
circuit unit 2 are arranged at two stages, that is, an upper
stage and a lower stage, as a whole, on the front side of
the fixation sheet metal 50. That is, the high-temperature
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side hot-water supply circuit C21 and the low-tempera-
ture side hot-water supply circuit C22 of the second circuit
unit 2 are arranged at the upper stage and the lower
stage, respectively. To be more specific, the high-tem-
perature-side main pipe P23 at which the first water pump
6a of the high-temperature side hot-water supply circuit
C21 is provided and the low-temperature-side main pipe
P25 at which the second water pump 6b and the mixing
valve 23 of the low-temperature side hot-water supply
circuit C22 are provided are arranged such that their axes
extend in the width direction (the X direction) and are
substantially parallel to each other. That is, of the flow
passages included in the second circuit unit 2, especially,
the second water pump 6b, the mixing valve 23, and the
first water pump 6a which are thicker than the pipes, are
arranged at the two stages in the up-down direction. In
the second circuit unit 2, the first water pump 6a of the
high-temperature side hot-water supply circuit C21 and
the second water pump 6b of the low-temperature side
hot-water supply circuit C22, which are connected par-
allel to each other, are arranged in the up-down direction;
and the mixing valve 23 is provided at a position which
is located on an upstream one of the left side and right
side of the second water pump 6b in the low-temperature
side hot-water supply circuit C22.

[0043] Inthe exampleillustrated in Fig. 3, in the second
circuit unit 2, the low-temperature-side main pipe P25 at
which the second water pump 6b of the low-temperature
side hot-water supply circuit C22 configured to supply
low-temperature water is provided is provided above the
high-temperature-side main pipe P23 at which the first
water pump 6a of the high-temperature side hot-water
supply circuit C21 is provided. Furthermore, the second
inflow pipe P21 is connected to part of the high-temper-
ature-side main pipe P23 that is closer to the left side
than part thereof at which the first water pump 6a is pro-
vided, and the mixing valve 23 is provided at part of the
low-temperature-side main pipe P25 that is closer to the
left side than part thereof at which the second water pump
6b is provided.

[0044] Of the flow passage components included in
the second circuit unit 2, pipes at which none of the first
water pump 6a, the second water pump 6b, and the mix-
ing valve 23 are provided are arranged in the front of the
fixation sheet metal 50 and at two stages in a front-back
direction.

[0045] More specifically, the pipes connected to the
external heating load, such as the high-temperature-side
outward pipe P24, the low-temperature-side outward
pipe P26, the high-temperature-side return pipe P29, and
the low-temperature-side return pipe P30, are arranged
in the front-back direction in units of one pair of pipes
such that, for example, the high-temperature-side out-
ward pipe P24 and the low-temperature-side outward
pipe P26 are arranged in the front-back direction and the
high-temperature-side return pipe P29 and the low-tem-
perature-side return pipe P30 are arranged in the front-
back direction. To be more specific, the high-tempera-
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ture-side outward pipe P24 which is connected to the
high-temperature-side main pipe P23 and the low-tem-
perature-side outward pipe P26 which is connected to
the low-temperature-side main pipe P25 are arranged
substantially in the front-back direction and in parallel
with each other such that for example, their axes extend
in the height direction (the Z direction). The high-temper-
ature-side return pipe P29 and the low-temperature-side
return pipe P30 which are connected to the other end of
the high-temperature-side main pipe P23 by the return
main pipe P28 are arranged in the front-back direction
and substantially in parallel with each other such that, for
example, their axes extend in the height direction (the Z
direction).

[0046] In the example illustrated in Fig. 3, the high-
temperature-side outward pipe P24 is located in the front
of the low-temperature-side outward pipe P26, and is
bent in such a manner as to connect to one end of the
high-temperature-side main pipe P23. Also, in the exam-
ple illustrated in Fig. 3, the low-temperature-side return
pipe P30 is located in the front of the high-temperature-
side return pipe P29, and is L-shaped in such a manner
as to connect to an intermediate part of the return main
pipe P28. In addition, the high-temperature-side outward
pipe P24 and the low-temperature-side outward pipe P26
are located in the front of the right side of the front surface
of the fixation sheet metal 50, and the high-temperature-
side return pipe P29 and the low-temperature-side return
pipe P30 are located in the front of the left side of the
front surface of the fixation sheet metal 50.

[0047] Furthermore, of the pipes included in the sec-
ond circuit unit 2, the return water flow pipe P32 of the
bypass circuit C24, at which the first water pump 63, etc.,
are not provided, is located in the front of the high-tem-
perature water flow pipe P27 which connects an inter-
mediate part of the high-temperature-side main pipe P23
and the other end of the low-temperature-side main pipe
P25. The return water flow pipe P32 is L-shaped in such
a manner as connect to mixing valve 23 provided at the
low-temperature-side main pipe P25.

[0048] A configuration of the first drain pan 71 will be
described with reference to Fig. 3. The first drain pan 71
is provided under the flow passage components included
inthe second circuit unit 2, and collects drain water which
is generated at the second circuit unit 2. The first drain
pan 71 forms part of the drainage portion 70 (Fig. 7).
[0049] The first drain pan 71 is formed of resin, etc.,
and has, for example, a rectangular shape as viewed in
plan view. The first drain pan 71 has a length Wx in the
X direction that is equal to or slightly greater than that of
the second circuit unit 2 thereof which includes the flow
passage components. Furthermore, the first drain pan
71 has a width Wy in the Y direction that is equal to or
slightly greater than that of the second circuit unit 2 which
includes the flow passage components.

[0050] Therefore, as illustrated in Fig. 5, in a configu-
ration in which the flow passage components of the sec-
ond circuit unit 2 are fixed to the fixation sheet metal 50
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which is substantially parallel to the rear sheet metal 43,
the width Wy (Fig. 3) of the first drain pan 71 in the Y
direction can be reduced as compared with the existing
heat pump water heater. Furthermore, by virtue of the
above configuration, it is possible to reduce the depth of
the heat pump water heater 1, that is, the width of the
heat pump water heater 1 in the depth direction thereof
(the Y direction), as compared with the exiting heat pump
water heater, and more easily achieve the access to each
of components provided in the housing unit 40 from the
front side thereof and improve the assembly efficiency.
[0051] As illustrated in Fig. 3, at an outer peripheral
edge of the first drain pan 71, a flange 71b is provided in
such a manner as to extend upward, and on an upper
surface of the first drain pan 71, projections 71c having
respective screw holes are provided close to a rear side
of the flange 71b. Regarding the projections 71c and the
holes 50b1, in the example illustrated in Fig. 3, two pro-
jections 71c are provided at a left position and a right
position, respectively, on a rear part of the upper surface
of the first drain pan 71, and two holes 50b1 are provided
at a left position and a right position, respectively, in the
lower flange 50b of the fixation sheet metal 50. In the
holes 50b1 of the lower flange 50b of the fixation sheet
metal 50 and the screw holes of the projections 71c of
the first drain pan 71, respective screws are inserted,
thereby attaching the first drain pan 71 to the fixation
sheet metal 50.

[0052] In the first drain pan 71, the drain outlet 71a is
formed. As illustrated in Fig. 5, the first drain pan 71 is
provided substantially horizontally, with the second cir-
cuit assembly 99 set at the housing unit 40 in which the
first circuit unit 3 is mounted. The drain outlet 71a is
formed in lowermost part of the first drain pan 71. For
example, the firstdrain pan 71 is slightly inclined relative
to a horizontal plane such that in the depth direction (the
Y direction), the rear side of the first drain pan 71 is lo-
cated at a lower level than the front side thereof, and the
drain outlet 71a is formed in the lowermost part of the
first drain pan 71, which is close to a rear edge thereof.
[0053] As illustrated in Fig. 4, an assembly method of
the heat pump water heater 1 includes a step of incor-
porating the fixation sheet metal 50 to which the flow
passage components of the second circuit unit 2 are
fixed, into the housing unit 40 in which the first circuit unit
3 is housed. To be more specific, since the flow passage
components of the second circuit unit 2 are fixed to the
fixation sheet metal 50 and the flow passage components
and the fixation sheet metal 50 are united, when the fix-
ation sheet metal 50 is fixed to the base sheet metal 52
fixed to the rear sheet metal 43, the second circuit unit 2
is easily incorporated into the heat pump water heater 1.
Furthermore, since the second circuit unit 2 is fixed to
the fixation sheet metal 50, and the first drain pan 71 is
further fixed to the fixation sheet metal 50, thereby form-
ing the second circuit assembly 99, the second circuit
unit 2 and the first drain pan 71 can be incorporated into
the heat pump water heater 1 at the same time, thus
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improving the assembly efficiency.

[0054] Fig. 6 is a right-side view illustrating a configu-
ration of a connection portion R1 between the second
circuit unit 2 and the first circuit unit 3 that is located in
the upper part of the heat pump water heater 1 as illus-
trated in Fig. 5. The configuration of the connection por-
tion R1 between the second circuit unit 2 and the first
circuit unit 3 will be described with reference to Figs. 5
and 6. The second circuit unit 2 and the first circuit unit
3 are connected by the pipes. In this case, preferably,
this pipe connection should be achieved by a connection
method in which pipes can be connected to and discon-
nected from each other without using a tool.

[0055] Inanexampleillustratedin Fig. 5, the heatpump
water heater 1 includes two fasteners 13 formed of sheet
metal, and the first circuit unit 3 and the second circuit
unit 2 are quickly connected by the fasteners 13. One of
the two fasteners 13, as illustrated in Fig. 6, connects the
first outflow pipe P14 of the first circuit unit 3 and the
second inflow pipe P21 of the second circuit unit 2, and
the other, as illustrated in Fig. 5, connects the second
outflow pipe P22 of the second circuit unit 2 and the first
inflow pipe P15 of the second outflow pipe P22.

[0056] The configuration of the connection portion R1
in the case where the first outflow pipe P14 of the first
circuitunit 3 and the second inflow pipe P21 of the second
circuit unit 2 are quickly connected by the fasteners will
be described with reference to Fig. 6. A water outlet side
of the first outflow pipe P14 of the first circuit unit 3 and
a water inlet side of the second inflow pipe P21 of the
second circuit unit 2 form respective joints 15, and O-
rings 14 are provided at inner parts of the joints 15. The
joints 15 of the first outflow pipe P14 of the first circuit
unit 3 and the second inflow pipe P21 of the second circuit
unit 2 are brought into contact with each other, and fixed
and connected by the fasteners 13 (quick fastener con-
nection). The O-ring 14 is provided in the inner part of
the joint 15, thereby sealing the joint 15 to prevent water
from leaking from a connection portion between C1 joints.
Also, connection between the second outflow pipe P22
of the second circuit unit 2 and the first inflow pipe P15
of the first circuit unit 3 is achieved by the quick fastener
connection, as well as the connection between the first
outflow pipe P14 of the first circuit unit 3 and the second
inflow pipe P21 of the second circuit unit 2.

[0057] As illustrated in Fig. 5, the first circuit unit 3 and
the second circuit unit 2 are connected by the fasteners
13. When the first circuit unit 3 and the second circuit unit
2 are connected, with the second circuit assembly 99
fixed to the housing unit 40 in which the first circuit unit
3 is mounted, this connection is achieved without a tool,
and the work for the connection can be simplified.
[0058] Fig. 7 is a left-side view of the heat pump water
heater 1 as illustrated in Fig. 2. In many cases, the heat
pump water heater 1is used in aregion which is relatively
low in temperature, and drain water is generated in the
heat pump water heater 1 because of the temperature
difference between the temperature in the heat pump
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water heater 1 and an outside temperature. The drain
water is generated, especially, in the first circuit unit 3
and the second circuit unit 2 which include the pipes, etc.
Inview of this point, a heat pump apparatus 100 is formed
to have the drainage portion 70 which causes the drain
water to be drained fromthe housing unit40to the outside
of the housing unit 40.

[0059] As illustrated in Fig. 7, the drainage portion 70
includes, forexample, a first drain pan 71, a second drain
pan 72, a first drain hose 74, a second drain hose 75,
etc. As described above, the first drain pan 71 is provided
under the second circuit unit 2 and above the first circuit
unit 3, especially, the water storage tank 31; and collects
drain water generated in the second circuit unit 2. The
second drain pan 72 collects drain water generated in
the first circuit unit 3, and is provided at a lower position
than the first drain pan 71. In an example illustrated in
Fig. 7, the second drain pan 72 is provided on the bottom
plate 44 of the housing unit 40. The first drain hose 74 is
provided between the first drain pan 71 and the second
drain pan 72, and guides drain water from the second
circuit unit 2 that is collected by the first drain pan 71 to
an upper surface of the second drain pan 72. An upper
end of the first drain hose 74 is connected to the first
drain pan 71, and a lower end of the first drain hose 74
is located at a slightly upper position than the second
drain pan 72. The second drain hose 75 is connected to
drain outlets (notillustrated) that are formed in the second
drain pan 72 and the rear sheet metal 43 of the housing
unit 40, and is intended to let out drain water collected
at the second drain pan 72 to the outside of the housing
unit 40.

[0060] Fig. 8 is a partial enlarged view illustrating a
peripheral configuration of a connection portion R2 be-
tween the first drain hose 74 and the first drain pan 71 in
the heat pump water heater 1 as illustrated in Fig. 7. As
illustrated in Fig. 8, the heat pump water heater 1 includes
a socket portion 73 that communicates with the drain
outlet 71a of the first drain pan 71. The socket portion 73
extends to a lower region located below the first drain
pan 71. To the socket portion 73, an upper end portion
of the first drain hose 74 is attached.

[0061] Asillustrated in Fig. 7, drain water from the sec-
ond circuit unit 2 which is located above the first circuit
unit 3 in the housing unit 40 is temporarily collected at
the first drain pan 71. Then, the drain water temporarily
collected at the first drain pan 71 flows to the first drain
hose 74 through the drain outlet 71a of the first drain pan
71 and the socket portion 73 (Fig. 8), passes through the
first drain hose 74, and is then temporarily collected at
the second drain pan 72. Furthermore, drain water from
the first circuit unit 3is temporarily collected at the second
drain pan 72. When the amount of the drain water col-
lected at the second drain pan 72 exceeds a given
amount, the drain water passes through the second drain
hose 75, and is let out to the outside through the drain
outlet of the housing unit 40.

[0062] By virtue of such a configuration as described
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above, the housing unit 40 does not need to have a drain
outletbetween thefirst circuit unit 3 and the second circuit
unit 2, and it is possible to let out the drain water from
the second circuit unit 2, along with the drain water from
the first circuit unit 3.

[0063] Asdescribed above, the heat pump water heat-
er 1 according to Embodiment 1 includes the first circuit
unit 3, the second circuit unit 2 including the flow passage
components, the housing unit 40 which houses the first
circuit unit 3 and the second circuit unit 2, and the fixation
sheetmetal 50. In the first circuit unit 3, water is circulated,
and heated by heat exchange with refrigerant. The sec-
ond circuit unit 2 is connected to the external heating
load, causes the water heated by the first circuit unit 3 to
flow to the external heating load and release heat at the
external heating load, and mixes the water heated by the
first circuit unit 3 and return water that has released heat
at the heating load with each other. To the fixation sheet
metal 50, the flow passage components of the second
circuit unit 2 are fixed. The fixation sheet metal 50 is at-
tached to the housing unit 40.

[0064] Insuch amanner, since the fixation sheet metal
50 to which the flow passage components of the second
circuit unit 2 are fixed is attached to the housing unit 40,
the second circuit unit 2 and the fixation sheet metal 50
are united in advance, and it is not necessary to fix each
of the flow passage components of the second circuit
unit 2 to the housing unit 40. Therefore, it is possible to
prevent the number of steps of the work for incorporating
the second circuit unit 2 into the housing unit 40 in which
the first circuit unit 3 is provided, from being increased
depending on the number of the flow passage compo-
nents, and also reduce a decrease in the assembly effi-
ciency even in the case where in the first circuit unit 3
and the second circuit unit 2 are provided, as compared
with the existing heat pump water heater.

[0065] The second circuit unit 2 is provided above the
first circuit unit 3. Thus, the flow passage components of
the second circuit unit 2 are located in an upper region
in the housing unit40, and aworker can easily see where
to set the flow passage components, and can thus easily
carry outa work for setting the flow passage components.
[0066] In the heat pump water heater 1, the first drain
pan 71 is provided at the fixation sheet metal 50 and
below the second circuit unit 2 to collect drain water gen-
erated in the second circuit unit 2. Thus, it is possible to
prevent drain water which generates in the flow passage
components of the second circuit unit 2 in which water
serving as a heat medium flows, from collecting in the
housing unit 40, and thus reduce the probability with
which various components provided in the housing unit
40 will corrode. for example.

[0067] Furthermore, the second circuit unit 2 is provid-
ed above the first circuit unit 3, and the heat pump water
heater 1 includes the first drain pan 71 which collects
drain water generated in the second circuit unit 2, the
second drain pan 72 which collects drain water generated
in the first circuit unit 3, and the first drain hose 74. The



19 EP 4 269 904 A1 20

first drain hose 74 is connected to the first drain pan 71,
and guides the drain water sent from the second circuit
unit 2 to the upper surface of the second drain pan 72.
[0068] By virtue of the above configuration, drain water
from the second circuit unit 2 which is collected at the
first drain pan 71 can be made to join drain water from
the first circuit unit 3, through the firstdrain hose 74. Thus,
the drain outlet of the housing unit 40 can also be used
in the above case. Therefore, it is not necessary to in-
crease the number of drain outlets.

[0069] The second circuit unit 2 includes, as flow pas-
sage components, the high-temperature-side main pipe
P23 in which water heated by the first circuit unit 3 (high-
temperature water) flows and the low-temperature-side
main pipe P25 in which mixed water (low-temperature
water) flows. Furthermore, the second circuit unit 2 in-
cludes, as flow passage components, the first water
pump 6a provided at the high-temperature-side main
pipe P23 and the second water pump 6b provided at the
low-temperature-side main pipe P25. The high-temper-
ature-side main pipe P23 and the low-temperature-side
main pipe P25 are provided in an upper region and a
lower region, respectively, and extend in the lateral di-
rection (the X direction).

[0070] Therefore, the first water pump 6a and the sec-
ond water pump 6b are arranged in the up-down direction
(the Z direction), and the heat pump water heater 1 can
be made thinner, as a result of which the worker can
easily reach a deep portion of the housing unit 40, and
can easily perform maintenance and work for assembly,
etc. Furthermore, in the above configuration, in the case
where the first drain pan 71 is provided, the width Wy of
the first drain pan 71 in the depth direction (the Y direc-
tion) can be reduced, as compared with that in the exist-
ing heat pump water heater, and the heat pump water
heater 1 can be made thinner, and the cost of the first
drain pan 71 can be reduced.

[0071] To the heat pump water heater 1, the fixation
sheet metal 50 is attached. The heat pump water heater
1 includes the base sheet metal 52 which is provided at
the inner surface of the rear sheet metal 43 of the housing
unit 40. Thus, the fixation sheet metal 50 to which the
second circuit unit 2 is united can be set in the front of
the rear sheet metal 43 in the housing unit 40, thereby
improving the assembly efficiency.

[0072] Furthermore, the heat pump water heater 1 in-
cludes the fasteners 13 which is made of sheet metal,
and which connects a pipe (for example, the second in-
flow pipe P21) of the second circuit unit 2, and a pipe (for
example, the first outflow pipe P14) of the first circuit unit
3. Therefore, the pipe connection between the second
circuit unit 2 and the first circuit unit 3 can be achieved
by the fasteners 13, and thus, a tool is not necessary for
the pipe connection, and the work for the above setting
can be easily performed.

[0073] The assembly method of the heat pump water
heater 1 according to Embodiment 1 includes a step of
setting the fixation sheet metal 50 to which the flow pas-
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sage components of the second circuit unit 2 are fixed,
in the housing unit 40 which houses the first circuit unit
3. Therefore, in the assembly method of the heat pump
water heater 1, it is possible to reduce a decrease in the
assembly efficiency.

Embodiment 2

[0074] Fig. 9 is a circuit configuration view of a heat
pump apparatus 100 according to Embodiment 2. As il-

lustrated in Fig. 9, @D the heat pump apparatus 100 ac-
cording to Embodiment 2 includes the heat pump water
heater 1 according to Embodiment 1 and an outdoor unit
37.

[0075] The outdoor unit 37 include a compressor 34
that compresses refrigerant, an air-to-refrigerant heat ex-
changer 36 that causes heat exchange to be performed
between the refrigerant and air, and an expansion valve
35 that reduces the pressure of the refrigerant. The com-
pressor 34 of the outdoor unit 37, the refrigerant-to-water
heat exchanger 32 of the heat pump water heater 1, the
expansion valve 35 of the outdoor unit 37, and the air-
to-refrigerant heat exchanger 36 of the outdoor unit 37,
are connected by refrigerant pipes, whereby a refrigerant
circuit is formed.

[0076] Inthe heat pump water heater 1, in the connec-
tion circuit C12 of the first circuit unit 3, water is circulated
as a heat medium by the water pump 6d, and is heated
by heat exchange with refrigerant at the refrigerant-to-
water heat exchanger 32. The water heated by the re-
frigerant, that is, high-temperature water, flows from the
three-way valve 33 to the water-to-water heat exchanger
30 and the second circuit unit 2. The high-temperature
water that has flowed from the three-way valve 33 to the
water-to-water heat exchanger 30 transfers heat to water
for hot-water supply that circulates in the hot-water sup-
ply side circuit C11, atthe water-to-water heat exchanger
30, then joins return water from the second circuit unit 2,
and re-flows into refrigerant-to-water heat exchanger 32
and is heated thereat.

[0077] Inthe heat pump water heater 1, running water
is supplied from a water supply side 101 to the water
storage tank 31 of the hot-water supply side circuit C11
of the first circuit unit 3 through the inflow pipe P11 for
water for hot-water supply. Furthermore, water for hot-
water supply which is stored in the water storage tank 31
is supplied to a hot-water supply side 102 through the
outflow pipe P12 for water for hot-water supply. The water
for hot-water supply that is stored in the water storage
tank 31 is circulated between the water-to-water heat ex-
changer 30 and the water storage tank 31 by the pump
6¢ for hot-water supply, through the pipe P13 which con-
nects an upper part and a lower part of the water storage
tank 31. At the water-to-water heat exchanger 30, the
water for hot-water supply that flows through the pipe
P13 of the hot-water supply side circuit C11 exchanges
heat with high-temperature water that flows into the wa-
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ter-to-water heat exchanger 30 from the three-way valve
33 of the connection circuit C12, and as aresult, the water
for hot-water supply is heated.

[0078] In the second circuit unit 2 of the heat pump
water heater 1, high-temperature water is sent to a high-
temperature side heating load 103 by the firstwater pump
6a through the high-temperature-side outward pipe P24,
and low-temperature water is sent to a low-temperature
side heating load 104 by the second water pump 6b
through the low-temperature-side outward pipe P26. In
Fig. 9, the flow direction of high-temperature water that
flows from the first circuit unit 3 into the second circuit
unit 2 is indicated by an outlined arrow A1, and the flow
direction of return water that flows from the second circuit
unit 2 into the first circuit unit 3 is indicated by an outlined
arrow A6. Furthermore, in Fig. 9, the flow direction of
high-temperature water that is sent from the second cir-
cuit unit 2 to the high-temperature side heating load 103
isindicated by an outlined arrow A2, and the flow direction
of return water that flows from the high-temperature side
heating load 103 to the second circuit unit 2 is indicated
by an outlined arrow A3. In addition, high-temperature
water and high-temperature return water are mixed with
each other, the flow direction of low-temperature water
that flows from the second circuit unit 2 toward the low-
temperature side heating load 104 is indicated by an out-
lined arrow A4, and the flow direction of low-temperature-
water return water that returns from the low-temperature
side heating load 104 to the second circuit unit 2 is indi-
cated by an outlined arrow A5. An operation of the second
circuit unit 2 is the same as that of Embodiment 1, and
its description will thus be omitted.

[0079] As described above, the heat pump apparatus
100 according to Embodiment 2 includes an outdoor unit
37 that is provided with the heat pump water heater 1
and the air-to-refrigerant heat exchanger 36 which caus-
es heat exchange to be performed between the refriger-
ant and air. Thus, the heat pump apparatus 100 can also
obtain the same advantages as the heat pump water
heater 1 according to Embodiment 1.

[0080] It should be noted that the above embodiments
can be combined, and each of the embodiments can be
modified or omitted as appropriate. For example, the con-
figuration of the housing unit 40 is limited to such a con-
figuration thereof as described above. For example, the
housing unit 40 may further include a support rod.
[0081] In addition, for example, the connection config-
uration of the pipes of the second circuit unit 2 is not
limited to such a connection configuration as illustrated
in Fig. 3.

Reference Signs List

[0082] 1: heat pump water heater, 2: second circuit
unit, 3: first circuit unit, 6a: first water pump, 6b: second
water pump, 6¢: pump for hot-water supply, 6d: water
pump, 13: fastener, 14: O-ring, 15: Joint, 20: strainer, 23:
mixing valve, 30: water heat exchanger, 31: water stor-
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age tank, 32: water heat exchanger, 33: three-way valve,
34: compressor, 35: expansion valve, 36: refrigerant heat
exchanger, 37: outdoor unit, 40: housing unit, 41: front
panel, 42: side panel, 43: rear sheet metal, 43a: screw
hole, 44: bottom plate, 45: top panel, 50: fixation sheet
metal, 50a; hole, 50b: lower flange, 50b1: hole, 50c¢: up-
per flange, 51: fixing component, 51a; peripheral portion,
51b: fixation portion, 52: base sheet metal, 52a: flat plate
portion, 52a1: screw hole, 52b: base fixation portions,
52b1: hole, 52c¢: connection portion, 53: screw, 54: fixa-
tion screw, 70: drainage portion, 71: first drain pan, 71a:
drainoutlet, 71b: flange, 71c: projection, 72: second drain
pan, 73: socket portion, 74: first drain hose, 75: second
drain hose, 99: second circuit assembly, 100: heat pump
apparatus, 101: water supply side, 102: hot-water supply
side, 103: heating load, 104: heating load, C11: hot-water
supply side circuit, C12: connection circuit, C21: high-
temperature side hot-water supply circuit, C22: low-tem-
perature side hot-water supply circuit, C23: returning cir-
cuit, C24: bypass circuit, P11: inflow pipe for water for
hot-water supply, P12: outflow pipe for water for hot-wa-
ter supply, P13: pipe, P14: first outflow pipe, P15: first
inflow pipe, P21: second inflow pipe, P22: second outflow
pipe, P23: high-temperature-side main pipe, P24: high-
temperature-side outward pipe, P25: low-temperature-
side main pipe, P26: low-temperature-side outward pipe,
P27: high-temperature water flow pipe, P28: return main
pipe, P29: high-temperature-side return pipe, P30: low-
temperature-side return pipe, P31: return branch pipe,
P32: return water flow pipe

Claims
1. A heat pump water heater comprising:

a first circuit unit in which water is circulated, the
first circuit unit being configured to heat the wa-
ter by heat exchange between the water and
refrigerant;

a second circuit unit including a plurality of flow
passage components, connected to an external
heating load, and configured to cause the water
heated by the first circuit unit to flow to the heat-
ing load and to release heat at the heating load,
and mix the water heated by the first circuit unit
with return water that has transferred heat;

a housing unit in which the first circuit unit and
the second circuit unit are housed; and

a fixation sheet metal to which the flow passage
components of the second circuit unit are fixed,
and which is attached to the housing unit.

2. The heat pump water heater of claim 1, wherein the
second circuit unit is provided above the first circuit

unit.

3. The heat pump water heater of claim 1 or 2, further
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comprising a first drain pan provided at the fixation
sheet metal in a lower region of the second circuit
unit, and configured to collect drain water generated
at the second circuit unit.

The heat pump water heater of claim 1, further com-
prising:

a first drain pan provided at the fixation sheet
metal and in a lower region of the second circuit
unit, and configured to collect drain water gen-
erated at the second circuit unit;

a second drain pan provided in a lower region
of the first circuit unit, and configured to collect
drain water generated at the first circuit unit; and
a drain hose connected to the first drain pan,
and configured to guide the drain water collected
at the second circuit unit to an upper surface of
the second drain pan,

wherein the second circuit unitis provided above
the first circuit unit.

The heat pump water heater of any one of claims 1
to 4,

wherein the second circuit unit includes, as the
flow passage components,

a high-temperature-side main pipe through
which the water heated by the first circuit unit
flows, and which extends in a lateral direction,

alow-temperature-side main pipe through which
mixed water that is a mixture of the heated water
and the return water flows, and which extends
in the lateral direction,

a first water pump provided at the high-temper-
ature-side main pipe, and

a second water pump provided at the low-tem-
perature-side main pipe, and

wherein the high-temperature-side main pipe
and the low-temperature-side main pipe are ar-
ranged in an up-down direction.

The heat pump water heater of any one of claims 1
to 5, further comprising a base sheet metal to which
the fixation sheet metal is attached, and which is
provided on an inner surface of a rear sheet metal
of the housing unit.

The heat pump water heater of any one of claims 1
to 6, further comprising a fastener made of sheet
metal and configured to connect a pipe of the second
circuit unit and a pipe of the first circuit unit.

A heat pump apparatus comprising:
the heat pump water heater of any one of claims

1to 7; and
an outdoor unit provided with an air-to-refriger-
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antheatexchanger configured to cause heat ex-
change to be performed between the refrigerant
and air.

An assembly method of a heat pump water heater
that includes: a first circuit unit in which water is cir-
culated, the first circuit unit being configured to heat
the water by heat exchange between the water and
refrigerant; a second circuit unit including a plurality
of flow passage components, connected to an ex-
ternal heating load, and configured to cause the wa-
ter heated by the first circuit unit to flow to the heating
load and to release heat at the heating load, and mix
the water heated by the first circuit unit with return
water that has transferred heat; a housing unit in
which the first circuit unit and the second circuit unit
are housed; and a fixation sheet metal to which the
flow passage components of the second circuit unit
are fixed, and which is attached to the housing unit
the assembly method comprising incorporating the
fixation sheet metal to which the flow passage com-
ponents of the second circuit unit is fixed, into the
housing unit in which the first circuit unit is housed.
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