[DESCRIPTION]

[Title of Invention]

HEAT PUMP APPARATUS

[Technical Field]

[0001] The present invention relates to a heat pump apparatus.

[Background Art]

[0002] A heat pump apparatus (such as a heat pump water heater) configured to heat liquid (such as
water) by absorbing heat of a low-temperature heat source (such as outside air) has been widely used.
When the heat pump water heater is not in use for a long period of time, water inside the heat pump
water heater is removed in some cases in order to prevent, for instance, damage due to freezing of the
inside water.

[0003] A heat pump water heater disclosed in PTL 1 includes a pipe connector inlet, a pipe connector
outlet, an air vent plug, and a water drain plug. The air vent plug is installed at the pipe connector
outlet. The pipe connector inlet is a connection portion to which a pipe for supplying water to the
heat pump water heater from a hot water storage tank or the like is connectable. The pipe connector
outlet is a connection portion to which a pipe for supplying hot water heated by the heat pump water
heater to the hot water storage tank or the like is connectable. The water drain plug is installed at a
position lower than those of the pipe connector inlet and the pipe connector outlet. The heat pump
water heater can remove water inside by opening the air vent plug and the water drain plug.

[Citation List]

[Patent Literature]

[0004]

[PTL 1] Japanese Patent Application Publication No. 2014-77635

[Summary of Invention]

[Technical Problem]

[0005] In the above-mentioned conventional heat pump water heater, the water drain plug is located
at the lower position away from the pipe connector inlet and the pipe connector outlet. Inside the
heat pump water heater, a pipe that branches from a water pipe connected to the pipe connector inlet or
the pipe connector outlet is connected to the water drain plug. This configuration needs a large
number of components, thus increasing manufacturing cost and deteriorating assemblability.

[0006] The present invention has been made in order to solve the above-mentioned problem, and it is
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an object thereof to provide a heat pump apparatus capable of simplifying a structure for removing
liquid.

[Solution to Problem]

[0007] A heat pump apparatus according to the present invention includes: a base; a heat exchanger
installed on the base, the heat exchanger being configured to exchange heat between refrigerant and
liquid; a first connection portion that is connectable to an external liquid pipe; a second connection
portion that is connectable to an external liquid pipe; a first pipe that connects the heat exchanger and
the first connection portion to each other; a second pipe that connects the heat exchanger and the
second connection portion to each other; and a support component fixed to the base, the support
component being configured to support the first connection portion and the second connection portion.
Over an entire length of the first pipe, a longitudinal direction of each portion of the first pipe extends
horizontally or upward from the first connection portion toward the heat exchanger.

[Advantageous Effects of Invention]

[0008] According to the heat pump apparatus of the present invention, for the entire length of the first
pipe that connects the heat exchanger and the first connection portion, the longitudinal direction of
each portion of the first pipe extends horizontally or upward toward the heat exchanger.

Consequently, the structure for removing liquid can be simplified.

[Brief Description of Drawings]

[0009]

Fig. 1 is an exploded perspective view illustrating a heat pump water heater to which a heat
pump apparatus according to Embodiment 1 of the present invention is applied.

Fig. 2 is an exploded perspective view including a base, a water-to-refrigerant heat exchanger,
a first connection portion, and a second connection portion provided in the heat pump water heater
according to Embodiment 1 of the present invention.

Fig. 3 is a front view of the heat pump water heater according to Embodiment 1 of the present
invention.

Fig. 4 is a view as seen from the direction of the arrow A in Fig. 3.

Fig. 5 is an exploded perspective views illustrating a procedure of fixing a member to be
supported and a support component to the base in assembling the heat pump water heater according to
Embodiment 1 of the present invention.

Fig. 6 is an exploded perspective views illustrating a procedure of fixing a member to be

supported and a support component to the base in assembling the heat pump water heater according to
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Embodiment 1 of the present invention.

Fig. 7 is a cross-sectional view of the heat pump water heater according to Embodiment 1 of
the present invention, illustrating fixation locations of the base, the member to be supported, and the
support component.

Fig. 8 is a front view of a heat pump water heater according to a comparative example.

Fig. 9 is a view as seen from the direction of the arrow B in Fig. 8.

[Description of Embodiments]

[0010] Embodiments of the present invention are now described with reference to the accompanying
drawings. Elements common throughout the drawings are denoted by the same reference symbols,
and overlapping descriptions are simplified or omitted. Note that the present invention is not limited
to the following embodiments, and can be variously modified within the range not departing from the
gist of the present invention. In principle, the number, arrangement, orientation, shape, and size of
apparatuses, devices, components, and the like in the present invention are not limited to the number,
arrangement, orientation, shape, and size illustrated in the drawings.

[0011] Embodiment 1

Fig. 1 is an exploded perspective view illustrating a heat pump water heater to which a heat
pump apparatus according to Embodiment 1 of the present invention is applied. A heat pump water
heater 1 in Embodiment 1 illustrated in Fig. 1 is an apparatus configured to heat water by using a
refrigerant circuit that performs operation of a heat pump cycle (refrigeration cycle). The heat pump
water heater 1 is an example of the heat pump apparatus. Note that liquid (liquid heat medium) to be
heated by the heat pump apparatus of the present invention is not limited to water. Liquid to be
heated by the heat pump apparatus of the present invention may be brine (such as calcium chloride
solution, ethylene glycol solution, and alcohol). The heat pump water heater 1 of the present
embodiment is installed outdoors. In the drawings of the present embodiment, including Fig. 1, the
illustration of devices provided in the heat pump water heater 1 is partially omitted.

[0012] The lower left in Fig. 1 is the front of the heat pump water heater 1, and the upper right in Fig.
1 is the rear of the heat pump water heater 1. The heat pump water heater 1 includes a base 2, a first
panel 3a, a second panel 3b, and a top panel 3c. The base 2, the first panel 3a, the second panel 3b,
and the top panel 3¢ form the shell, that is, a casing of the heat pump water heater 1. It is preferred
that the base 2, the first panel 3a, the second panel 3b, and the top panel 3¢ be made of metal. The
base 2 forms a bottom portion of the heat pump water heater 1. The base 2 functions as a stage on

which the devices constituting the heat pump water heater 1 are mounted. The first panel 3a covers
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the front surface and left side surface of the heat pump water heater 1. The second panel 3b covers a
part of the rear surface and the right side surface of the heat pump water heater 1. The top panel 3¢
covers the top surface of the heat pump water heater 1.

[0013] The heat pump water heater 1 includes a compressor 6, an air blower 7, an air-to-refrigerant
heat exchanger 8, and a water-to-refrigerant heat exchanger 9. In Fig. 1, the water-to-refrigerant heat
exchanger 9 is covered by a case portion 19 and is hidden. The compressor 6 is configured to
compresse a refrigerant gas. The water-to-refrigerant heat exchanger 9 exchanges heat between
water and high-pressure refrigerant compressed by the compressor 6, thereby heating the water. The
high-pressure refrigerant that has passed through the water-to-refrigerant heat exchanger 9 is
decompressed when passing through a decompression device (not shown) such as an expansion valve,
and becomes a low-pressure gas-liquid two-phase state. The air-to-refrigerant heat exchanger 8 is an
evaporator configured to evaporate the low-pressure refrigerant that has passed through the
decompression device. The air blower 7 sends outside air such that the outside air passes through the
air-to-refrigerant heat exchanger 8. The air-to-refrigerant heat exchanger 8 exchanges heat between
the outside air and the low-pressure refrigerant, thereby evaporating the low-pressure refrigerant. A
low-pressure refrigerant gas evaporated by passing through the air-to-refrigerant heat exchanger 8 is
sucked into the compressor 6. Note that the evaporator in the present invention is not limited to the
air-to-refrigerant heat exchanger 8. The evaporator in the present invention may exchange heat
between a heat source other than outside air (such as groundwater, discharged water, and solar heated
water) and refrigerant. The refrigerant is not particularly limited, but is preferably CO,, for example.
[0014] The air-to-refrigerant heat exchanger 8 is disposed so as to cover the rear surface and left side
surface of the heat pump water heater 1.  The air blower 7 is disposed between the air-to-refrigerant
heat exchanger 8 and the first panel 3a. The air blower 7 in the present embodiment includes a
propeller fan.  The inside of the shell of the heat pump water heater 1 is partitioned into an air blower
chamber where the air blower 7 is located and a machine chamber 5. A partition 4 partitions the air
blower chamber and the machine chamber 5. The air blower chamber includes the left side surface
of the heat pump water heater 1. The machine chamber 5 includes the right side surface of the heat
pump water heater 1. The water-to-refrigerant heat exchanger 9 is disposed below the air blower 7.
Specifically, the water-to-refrigerant heat exchanger 9 is disposed at a lower part of the air blower
chamber.

[0015] The first panel 3a has an opening 3d at a position facing the air blower 7. Outside air sent by

the air blower 7 can pass through the opening 3d. A grid 3e covering the opening 3d is mounted to
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the first panel 3a.

[0016] In the machine chamber 5, the compressor 6, the above-mentioned decompression device, a
refrigerant intake pipe, a refrigerant discharge pipe, and the like are arranged. A first connection
portion 10a and a second connection portion 10b protrude from a lower part of the machine chamber 5
provided on the right side surface of the heat pump water heater 1. The first connection portion 10a
is connectable to an external liquid pipe (not shown). The first connection portion 10a has an
opening through which liquid (water) flows in during the operation of the heat pump water heater 1.
The second connection portion 10b is connectable to an external liquid pipe (not shown). The second
connection portion 10b has an opening from which liquid (water) flows out during the operation of the
heat pump water heater 1. In the present embodiment, a water inlet pipe (not shown) for supplying
water to the heat pump water heater 1 is connected to the first connection portion 10a. A hot water
outlet pipe (not shown) for supplying hot water heated by the heat pump water heater 1 to another
apparatus is connected to the second connection portion 10b.

[0017] The heat pump water heater 1 includes an electric component housing box 12. The electric
component housing box 12 is disposed in a space occupying a part of the upper part of the air blower
chamber and the upper part of the machine chamber 5. For example, the electric component housing
box 12 houses electric components such as an inverter power supply for controlling drive of a motor
for driving the compressor 6 and the air blower 7. A terminal block 13 is provided near the electric
component housing box 12. The terminal block 13 is used for connection of external electric wiring.
A service panel 14 is removably mounted to the second panel 3b. The service panel 14 protects the
terminal block 13. Under the service panel 14, a connection portion cover 15 is removably mounted
to the second panel 3b. The connection portion cover 15 protects the first connection portion 10a and
the second connection portion 10b.

[0018] Fig. 2 is an exploded perspective view including the base 2, the water-to-refrigerant heat
exchanger 9, the first connection portion 10a, and the second connection portion 10b provided in the
heat pump water heater 1 according to Embodiment 1 of the present invention. As illustrated in Fig.
2, a plurality of legs 23 are fixed under the base 2. The heat pump water heater 1 is installed by
fixing the legs 23 on an installation surface. In the description of the present embodiment, the
inclination and other parameters of each portion are defined on the assumption that the heat pump
water heater 1 is installed on a horizontal installation surface.

[0019] The water-to-refrigerant heat exchanger 9 is installed on the base 2. The water-to-refrigerant

heat exchanger 9 is housed in a heat insulating container 16. The top surface of the
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water-to-refrigerant heat exchanger 9 housed in the heat insulating container 16 is covered by a heat
insulating lid 18.  The heat insulating container 16 and the heat insulating lid 18 are made of heat
insulating material (for example, foamed plastic). The outer side of the heat insulating container 16
and the heat insulating lid 18 is covered by a case portion 17 and a case portion 19, that are made of
metal. The case portion 17 is fixed to the base 2. The case portion 17 covers a region including the
rear surface and left side surface of the heat insulating container 16. The case portion 19 is
removably mounted to the case portion 17. The case portion 19 covers a region including the front
surface of the heat insulating container 16 and the top surface of the heat insulating lid 18.

[0020] The heat pump water heater 1 includes a member to be supported 10, a support component 11,
a first pipe 21, and a second pipe 22. It is preferred that the member to be supported 10, the support
component 11, the first pipe 21, and the second pipe 22 be made of metal. The support component
11 is fixed to the base 2.  Fig. 2 illustrates the state before the support component 11 is mounted to
the base 2.  The support component 11 supports the first connection portion 10a and the second
connection portion 10b. In the present embodiment, the member to be supported 10 includes the first
connection portion 10a and the second connection portion 10b. The member to be supported 10 is
fixed to the support component 11.  Fig. 2 illustrates the state before the member to be supported 10
is fixed to the support component 11. The first connection portion 10a and the second connection
portion 10b are integrated because the member to be supported 10 includes the first connection portion
10a and the second connection portion 10b.

[0021] The position of the first connection portion 10a is lower than the position of the second
connection portion 10b. In the present invention, the position of the first connection portion 10a and
the position of the second connection portion 10b may be at the same height.

[0022] The first pipe 21 connects a water inlet of the water-to-refrigerant heat exchanger 9 and the
first connection portion 10a. The second pipe 22 connects a water outlet of the water-to-refrigerant
heat exchanger 9 and the second connection portion 10b. A hot water storage and supply system
including a tank unit (not shown) having a hot water storage tank and the heat pump water heater 1 is
configured as follows. The tank unit and the heat pump water heater 1 are connected to each other
through a water inlet pipe and a hot water outlet pipe. The water inlet pipe (not shown) is connected
to the first connection portion 10a. The hot water outlet pipe (not shown) is connected to the second
connection portion 10b.  For operation of accumulating heat in the hot water storage tank, a water
pump (not shown) incorporated in the tank unit is used to cause water at the lower part of the hot water

storage tank to flow into the water-to-refrigerant heat exchanger 9 through the water inlet pipe, the
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first connection portion 10a, and the first pipe 21. Hot water heated by the water-to-refrigerant heat
exchanger 9 flows into an upper part of the hot water storage tank through the second pipe 22, the
second connection portion 10b, and the hot water outlet pipe.

[0023] Note that the heat pump apparatus of the present invention is not limited to the one for use in
the hot water storage and supply system. For example, the heat pump apparatus of the present
invention is applicable also to an apparatus configured to heat liquid (liquid heat medium) that
circulates for indoor-heating.

[0024] A first plug 24 is mounted near the first connection portion 10a. A second plug 25 is
mounted near the second connection portion 10b.  Fig. 2 illustrates the state before the first plug 24
and the second plug 25 are mounted.

[0025] Although the detailed illustration is omitted, the water-to-refrigerant heat exchanger 9 in the
present embodiment has the following structure. The water-to-refrigerant heat exchanger 9 has a
water pipe serving as a water flow path and a refrigerant pipe serving as a refrigerant flow path. The
water pipe and the refrigerant pipe are bonded in intimate contact with each other. The refrigerant
pipe is helically wound around the outer circumference of the water pipe. Note that, in the present
invention, the structure of the heat exchanger configured to exchange heat between liquid and
refrigerant is not limited to the structure of the above-mentioned water-to-refrigerant heat exchanger 9,
and may be any structure.

[0026] Fig. 3 is a front view of the heat pump water heater 1 according to Embodiment 1 of the
present invention. In Fig. 3, the illustration of the first panel 3a, the second panel 3b, the top panel 3c,
the partition 4, and the devices such as the compressor 6 and the electric component housing box 12 is
omitted. Fig. 4 is a view as seen from the direction of the arrow A in Fig. 3.  Fig. 4 illustrates
cross-sections of the base 2, the first pipe 21, and the second pipe 22.

[0027] As illustrated in Fig. 3 and Fig. 4, the longitudinal direction of each portion of the first pipe 21
extends horizontally for the entire length of the first pipe 21. The longitudinal direction of each
portion of the second pipe 22 extends horizontally for the entire length of the second pipe 22. As
illustrated in Fig. 3, the first plug 24 is mounted to a lower part of the first connection portion 10a.
The second plug 25 is mounted to a lower part of the second connection portion 10b.  The first plug
24 and the second plug 25 are normally closed.

[0028] When the heat pump water heater 1 is not in use for a long period of time, water inside the
heat pump water heater 1 is removed in some cases. Removing the water inside the heat pump water

heater 1 can prevent damage, for example, to pipes due to freezing of the water.
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[0029] A method of removing water inside the heat pump water heater 1 in the present embodiment is
now described. First, the first plug 24 and the second plug 25 are opened. When the first plug 24 is
opened, the flow path inside the first connection portion 10a communicates to the outside through the
first plug 24.  When the second plug 25 is opened, the flow path inside the second connection portion
10b communicates to the outside through the second plug 25. Next, an inflator or the like is used to
send air to the inside of the second connection portion 10b through the second plug 25. The sent air
pushes water inside the second pipe 22, the water-to-refrigerant heat exchanger 9, and the first pipe 21
to be discharged to the outside through the first plug 24. In the manner described above, the water
inside the heat pump water heater 1 can be removed. The removal of the water inside the heat pump
water heater 1 is hereinafter referred to also as "drainage treatment".

[0030] In the present embodiment, when water flows from the water-to-refrigerant heat exchanger 9
toward the first connection portion 10a through the first pipe 21 in the drainage treatment, there is no
portion where the first pipe 21 extends upward. Thus, the water smoothly flows through the first
pipe 21 to be discharged through the first plug 24. Consequently, the present embodiment can
reliably prevent water from remaining inside the first pipe 21 in the drainage treatment.

[0031] The present embodiment can eliminate the need of a structure in which a pipe that branches
from the middle of the first pipe 21 is connected to a discharge unit that is provided separately from
the first connection portion 10a. Thus, the number of components can be reduced, and the
manufacturing cost can be reduced. The assemblability can be improved.

[0032] Tt is desired that the first pipe 21 communicate to the lowermost part of the water flow path
(liquid flow path) included in the water-to-refrigerant heat exchanger 9. When the first pipe 21
communicates to the lowermost part of the water flow path included in the water-to-refrigerant heat
exchanger 9, water can be more reliably prevented from remaining inside the water-to-refrigerant heat
exchanger 9 in the drainage treatment.

[0033] In the present embodiment, the longitudinal direction of each portion of the second pipe 22
extends horizontally for the entire length of the second pipe 22, and hence the following effect is
obtained. In the drainage treatment, a pressure difference caused by the height difference in the
second pipe 22 can be prevented from being generated inside the second pipe 22. Consequently,
water inside the second pipe 22, the water-to-refrigerant heat exchanger 9, and the first pipe 21 can be
pushed out more smoothly, and the workability of the drainage treatment is further improved. An
effect similar to the above is obtained when the longitudinal direction of each portion of the second

pipe 22 extends, for the entire length of the second pipe 22, horizontally or downward from the second
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connection portion 10b toward the water-to-refrigerant heat exchanger 9.  Specifically, an effect
similar to the above is obtained when the longitudinal direction of the second pipe 22 does not include,
for the entire length of the second pipe 22, a portion that extends upward from the second connection
portion 10b toward the water-to-refrigerant heat exchanger 9.

[0034] Note that the first plug 24 is an example of a discharge unit for removing liquid. The second
plug 25 is an example of an air intake unit for removing liquid. The present invention is not limited
to the configuration including the discharge unit and the air intake unit. In the present invention, the
drainage treatment may involve discharging liquid by disconnecting the first connection portion 10a
from an external liquid pipe. In this case, the discharge unit such as the first plug 24 may be omitted.
In the present invention, the drainage treatment may involve taking air by disconnecting the second
connection portion 10b from an external liquid pipe. In this case, the air intake unit such as the
second plug 25 may be omitted.

[0035] Fig. 5 and Fig. 6 are exploded perspective views illustrating a procedure of fixing the member
to be supported 10 and the support component 11 to the base 2 in assembling the heat pump water
heater 1 according to Embodiment 1 of the present invention. Fig. 7 is a cross-sectional view of the
heat pump water heater 1 according to Embodiment 1 of the present invention, illustrating fixation
locations of the base 2, the member to be supported 10, and the support component 11.

[0036] As illustrated in Fig. 5, the member to be supported 10 includes the first connection portion
10a, the second connection portion 10b, a hole 10c¢, a hole 10d, a plug mounting portion 10e, and a
plug mounting portion 10f. The hole 10c and the hole 10d are holes used for second screws 27 to fix
the member to be supported 10 to the support component 11.  The plug mounting portion 10e is
formed at a lower part of the first connection portion 10a. The first plug 24 is mounted to the plug
mounting portion 10e. The plug mounting portion 10f is formed at a lower part of the second
connection portion 10b.  The second plug 25 is mounted to the plug mounting portion 10f. Note
that Fig. 5 to Fig. 7 illustrate the state before the first plug 24 and the second plug 25 are mounted to
the plug mounting portion 10e and the plug mounting portion 10f.

[0037] As illustrated in Fig. 5, the support component 11 includes a cutout portion 11a, a hole 11b, a
hole 11c, and a hole 11d. The support component 11 has a shape obtained by removing the cutout
portion 11a. The cutout portion 11a has an opening 11e at a side part of the support component 11.
The hole 11b is a hole used for a first screw 26 to fix the support component 11 to the base 2. The
base 2 has a hole 2a for the first screw 26. The hole 11¢ and the hole 11d are holes used for the

second screws 27 to fix the member to be supported 10 to the support component 11.
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[0038] The first pipe 21 and the second pipe 22 are fixed to the member to be supported 10 by
brazing, for example. In assembling the heat pump water heater 1 of the present embodiment, the
first pipe 21 and the second pipe 22 are fixed to the member to be supported 10 before the
water-to-refrigerant heat exchanger 9 is placed on the base 2.  Specifically, an assembly including the
water-to-refrigerant heat exchanger 9, the member to be supported 10, the first pipe 21, and the second
pipe 22 is assembled before the water-to-refrigerant heat exchanger 9 is placed on the base 2. ~ After
that, the assembly is placed on the base 2 before the support component 11 is mounted to the base 2.
Fig. 5 illustrates the state in which the assembly is placed on the base 2 before the support component
11 is mounted to the base 2. By placing the assembly on the base 2, the water-to-refrigerant heat
exchanger 9 and components connected thereto can all be positioned. In the present embodiment, the
assembly can be positioned with respect to the base 2 by placing the assembly on the base 2 so that the
water-to-refrigerant heat exchanger 9 is housed in the heat insulating container 16 installed on the base
2.

[0039] After the assembly is mounted on the base 2 before the support component 11 is mounted to
the base 2, the support component 11 can be mounted to a proper fixation position such that the first
pipe 21 and the second pipe 22 are inserted to the cutout portion 11a. In this case, in the present
embodiment, the support component 11 can be slid to the side as indicated by the broken-line arrows
in Fig. 5 such that the support component 11 is mounted to a proper fixation position. Fig. 6 and Fig.
7 illustrate the state in which the support component 11 is mounted to a proper fixation position.
[0040] The state in which the support component 11 is mounted to a proper fixation position as
illustrated in Fig. 7 is as follows. The position of the hole 11b in the support component 11 matches
with the position of the hole 2a in the base 2. The position of the hole 11c¢ in the support component
11 matches with the position of the hole 10c in the member to be supported 10. The position of the
hole 11d in the support component 11 matches with the position of the hole 10d in the member to be
supported 10.

[0041] As illustrated in Fig. 6, the support component 11 can be fixed to the base 2 by mounting and
fastening the first screw 26 to a hole where the hole 11b in the support component 11 and the hole 2a
in the base 2 overlap with each other. The member to be supported 10 can be fixed to the support
component 11 by mounting and fastening the second screws 27 into a hole where the hole 11c in the
support component 11 and the hole 10c in the member to be supported 10 overlap with each other and
a hole where the hole 11d in the support component 11 and the hole 10d in the member to be

supported 10 overlap with each other. In the manner described above, the member to be supported
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10 including the first connection portion 10a and the second connection portion 10b can be fixed to the
base 2 through the support component 11.

[0042] In the present embodiment, the brazing for fixing the first pipe 21 and the second pipe 22 is
not required to be performed on the base 2. Thus, brazing filler metal does not drip on the base 2
during the assembly, and hence the workability is improved.

[0043] In the present embodiment, the first screw 26 and the second screw 27 can be fastened from
the same direction as illustrated in Fig. 6. Thus, the workability in the assembly is improved.

[0044] As illustrated in Fig. 6, in the assembled state, the member to be supported 10 covers the
entire cutout portion 11a of the support component 11.  Thus, the heat pump water heater 1 of the
present embodiment can reliably prevent the entry of bugs or foreign matters into the machine
chamber 5 through the cutout portion 11a of the support component 11. Note that the second panel
3b has a cutout portion 3f whose shape corresponds to the support component 11 as illustrated in Fig.
1. With the second panel 3b mounted, the cutout portion 3f and the support component 11 come into
contact with each other without any gap. Thus, the entry of bugs or foreign matters into the machine
chamber 5 from the periphery of the support component 11 can be reliably prevented.

[0045] In the present embodiment, the cutout portion 11a of the support component 11 has the
opening 11e at the side part thereof, and hence as indicated by the broken-line arrows in Fig. 5, the
support component 11 can be slid to the side such that the first pipe 21 and the second pipe 22 are
inserted to the cutout portion 11a.  Thus, the support component 11 can be easily mounted to a proper
fixation position. Note that the cutout portion of the support component in the present invention is
not limited to the one having an opening at the side part thereof. For example, the cutout portion of
the support component in the present invention may have an opening at a lower part thereof. In this
case, the support component can be mounted to a proper fixation position by moving the support
component downward.

[0046] The present invention is not limited to the configuration in which the longitudinal direction of
each portion of the first pipe 21 extends horizontally for the entire length of the first pipe 21. In the
present invention, it is only necessary that, for the entire length of the first pipe 21, the longitudinal
direction of each portion of the first pipe 21 extend horizontally or upward from the first connection
portion 10a toward the water-to-refrigerant heat exchanger 9. For example, the first pipe 21 may
include a portion whose longitudinal direction extends horizontally and a portion whose longitudinal
direction extends upward from the first connection portion 10a toward the water-to-refrigerant heat

exchanger 9. Specifically, it is only necessary that, for the entire length of the first pipe 21, the
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longitudinal direction of the first pipe 21 do not include a portion extending downward from the first
connection portion 10a toward the water-to-refrigerant heat exchanger 9. Such a configuration can
reliably prevent water from remaining inside the first pipe 21 in the drainage treatment. Such a
configuration eliminates the need of a structure in which a pipe that branches from the middle of the
first pipe 21 is connected to a discharge unit that is provided separately from the first connection
portion 10a. Consequently, the number of components can be reduced, and the manufacturing cost
can be reduced. The assemblability can be improved.

[0047] In the present embodiment, the single member to be supported 10 includes the first connection
portion 10a and the second connection portion 10b, and hence the first connection portion 10a and the
second connection portion 10b are integrated together. This configuration enables the position of the
first connection portion 10a to be closer to the position of the second connection portion 10b.  This
configuration enables the support component 11 and the member to be supported 10 to be downsized.
[0048] Next, a heat pump water heater according to a comparative example is described with
reference to Fig. 8 and Fig. 9. Differences from the heat pump water heater 1 according to
Embodiment 1 are mainly described, and the same or corresponding parts are denoted by the same
names and descriptions thereof are simplified or omitted. Fig. 8 is a front view of the heat pump
water heater according to the comparative example. Fig. 9 is a view as seen from the direction of the
arrow B in Fig. 8.

[0049] As illustrated in Fig. 8, a heat pump water heater 100 according to the comparative example
includes a support component 105 fixed to a base 2. The support component 105 supports a first
connection portion 10a and a second connection portion 10b. A first pipe 101 connects a water inlet
of a water-to-refrigerant heat exchanger 9 and the first connection portion 10a. A second pipe 102
connects a water outlet of the water-to-refrigerant heat exchanger 9 and the second connection portion
10b. The first pipe 101 includes a section 101a and a section 101b. The section 101a is connected
to the water-to-refrigerant heat exchanger 9. The section 101b is connected to the first connection
portion 10a. The second pipe 102 includes a section 102a and a section 102b.  The section 102a is
connected to the water-to-refrigerant heat exchanger 9. The section 102b is connected to the second
connection portion 10b. A plug 107 is mounted at a lower part of the second connection portion 10b.
The plug 107 is an example of an air intake unit for removing liquid.

[0050] The support component 105 further supports a water drain plug 109. The water drain plug
109 is located at a position lower than those of the first connection portion 10a and the second

connection portion 10b.  The water drain plug 109 is an example of a discharge unit for removing
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liquid. A branch pipe 108 branches from the middle of the first pipe 101. The branch pipe 108 is
connected to the water drain plug 109.

[0051] Drainage treatment of the heat pump water heater 100 according to the comparative example
is implemented as follows. First, the plug 107 and the water drain plug 109 are opened. Next, an
air inflator or the like is used to send air to the inside of the second connection portion 10b through the
plug 107.  The sent air pushes out water inside the second pipe 102, the water-to-refrigerant heat
exchanger 9, the first pipe 101, and the branch pipe 108 to be discharged to the outside through the
water drain plug 109.

[0052] As illustrated in Fig. 9, the member to be supported 103 including the first connection portion
10a is fixed to the support component 105 with screws 106. The member to be supported 104
including the second connection portion 10b is fixed to the support component 105 with screws 106.
[0053] The heat pump water heater 100 according to the comparative example is assembled as
follows. An assembly including the first connection portion 10a (member to be supported 103), the
second connection portion 10b (member to be supported 104), the section 101b of the first pipe 101,
the section 102b of the second pipe 102, and the support component 105 is assembled in advance.
Next, the water-to-refrigerant heat exchanger 9 is placed on the base 2. The water-to-refrigerant heat
exchanger 9 is connected with the section 101a of the first pipe 101 and the section 102a of the second
pipe 102. Next, the support component 105 in the assembly is fixed to the base 2 with screws.

After that, the section 101a and the section 101b of the first pipe 101 are fixed together by brazing at a
brazing position 101c. The section 102a and the section 102b of the second pipe 102 are fixed
together by brazing at a brazing position 102c.

[0054] As illustrated in Fig. 9, the longitudinal direction of the first pipe 101 at the brazing position
101c and its vicinity is the vertical direction. The longitudinal direction of the second pipe 102 at the
brazing position 102¢ and its vicinity is the vertical direction. This configuration is necessary
because brazing filler metal needs to be prevented from dripping when the brazing position 101¢ and
the brazing position 102c are brazed. Due to this configuration, the positions of the first connection
portion 10a and the second connection portion 10b are high. As a result, a discharge unit (water
drain plug 109) for removing liquid needs to be separately provided at a low position away from the
first connection portion 10a. The first pipe 101 includes a portion 101d whose longitudinal direction
extends downward from the first connection portion 10a toward the water-to-refrigerant heat
exchanger 9.

[0055] In the heat pump water heater 100 according to the comparative example, the branch pipe 108
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that branches from the middle of the first pipe 101 needs to be connected to the discharge unit (water
drain plug 109) that is provided separately from the first connection portion 10a. Thus, the number
of components is large, the manufacturing cost is high, and the assemblability is low.

[0056] In the heat pump water heater 100 according to the comparative example, in the drainage
treatment, water is apt to remain inside the first pipe 101 between a part where the branch pipe 108
branches and the first connection portion 10a. It is therefore difficult to reliably prevent damage to
the first pipe 101 or the like due to freezing of the remaining water.

[Reference Signs List]

[0057]

1 heat pump water heater

2 Dbase

2a hole

3a first panel

3b second panel

3¢ top panel

3d opening

3e grid

3f cutout portion

4  partition

5 machine chamber

6 compressor

7  air blower

8 air-to-refrigerant heat exchanger

9 water-to-refrigerant heat exchanger

10 member to be supported

10a first connection portion

10b second connection portion

10c hole

10d hole

10e  plug mounting portion

10f plug mounting portion

11 support component
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1la
11b
1lc
11d
1le
12

13

15
16
17
18
19
21
22
23
24
25
26
27
100
101
101a
101b
101c
102
102a
102b
102¢
103
104
105

cutout portion
hole
hole
hole

opening

electric component housing box

terminal block
service panel
connection portion cover
heat insulating container
case portion
heat insulating lid
case portion
first pipe
second pipe
leg
first plug
second plug
first screw
second screw
heat pump water heater
first pipe
section
section
brazing position
second pipe
section
section
brazing position
member to be supported
member to be supported

support component
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106
107
108
109

screw
plug
branch pipe

water drain plug

16



[CLAIMS]
[Claim 1] A heat pump apparatus, comprising:

a base;

a heat exchanger installed on the base, the heat exchanger being configured to exchange heat
between refrigerant and liquid;

a first connection portion that is connectable to an external liquid pipe;

a second connection portion that is connectable to an external liquid pipe;

a first pipe that connects the heat exchanger and the first connection portion to each other;

a second pipe that connects the heat exchanger and the second connection portion to each
other; and

a support component fixed to the base, the support component being configured to support the
first connection portion and the second connection portion,

wherein, over an entire length of the first pipe, a longitudinal direction of each portion of the
first pipe extends horizontally or upward from the first connection portion toward the heat exchanger,

wherein the support component has a cutout portion,

wherein the first pipe and the second pipe are inserted to the cutout portion,

wherein the heat pump apparatus further comprises a member to be supported including the
first connection portion and the second connection portion,

wherein the member to be supported is fixed to the support component,

and wherein the member to be supported covers the cutout portion entirely.

[Claim 2] The heat pump apparatus according to claim 1, wherein the first pipe communicates

to a lowermost part of a liquid flow path of the heat exchanger.

[Claim 3] The heat pump apparatus according to claim 1 or 2, wherein, over an entire length of
the second pipe, a longitudinal direction of each portion of the second pipe extends horizontally or

downward from the second connection portion toward the heat exchanger.

[Claim 4] The heat pump apparatus according to any one of claims 1 to 3, wherein
for assembling, after an assembly including the heat exchanger, the first connection portion,

the second connection portion, the first pipe, and the second pipe is placed on the base before the
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support component is mounted to the base, the support component is mountable to a fixation position

such that the first pipe and the second pipe are inserted to the cutout portion.

[Claim 5] The heat pump apparatus according to any one of claims 1 to 4, further comprising:
a first screw that fixes the support component to the base; and
a second screw that fixes the member to be supported to the support component,
wherein the first screw and the second screw are allowed to be fastened from the same

direction.

[Claim 6] The heat pump apparatus according to any one of claims 1 to 5, wherein the cutout

portion has an opening at a side part of the support component.

[Claim 7] The heat pump apparatus according to any one of claims 1 to 6, further comprising a

discharge unit for removing the liquid, the discharge unit being provided near the first connection

portion.
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