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Description
PRIORITY INFORMATION

[0001] This application claims priority to and benefit of
Chinese Patent Application No. 202120488090.9, titled
"HOT WATER SUPPLY TANK DEVICE AND HEAT
PUMP HEATING DEVICE HAVING SAME", and filed
with China National Intellectual Property Administration
on March 5, 2021, the entire contents of which are incor-
porated herein by reference.

FIELD

[0002] The present disclosure relates to the field of
household appliance technologies, and, specifically, to
a hot water supply tank device and a heat pump heating
device having the same.

BACKGROUND

[0003] Background information relevant to the present
disclosure is merely provided in this section, which is not
necessarily the related art.

[0004] In the field of heating, there are requirements
of heating domestic water, heating indoor floors, and
cooling an indoor fan coil. Common heating devices com-
bine a water supply tank system with a hydraulic module
system in order to meet the above three requirements of
users. However, the related art only achieves a simple
combination of structures and functions of the water sup-
ply tank system and the hydraulic module system. Al-
though such a combination can substantially meet the
needs of hot water supply, heating, and cooling, it has
the following problems. During operation, the hydraulic
module system may produce condensate water and
pressure relief water vapor that easily flow to the water
supply tank system. Further, wirings between the water
supply tank system disposed outside and internal pipe-
lines of the hydraulic module system are complicated and
thus extremely occupy a mounting space for the user,
which results in a limited arrangement of various water
inlets and water outlets of the water supply tank system
and the hydraulic module system. Accordingly, detaching
and mounting are inconvenient, resulting in increased
mounting costs of internal water pipes.

SUMMARY

[0005] The present disclosure aims to solve at least
one of the technical problems in the related art. To this
end, the present disclosure provides a hot water supply
tank device. The hot water supply tank device is formed
into an integrated hot water supply tank device having
an upper layer and a lower layer by assembling a hy-
draulic module unit and a water tank through a tank body
and a water pan, to achieve the purpose of a reasonable
layout of the hydraulic module unit and the water tank.
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[0006] The present disclosure further provides a heat
pump heating device including the above hot water sup-
ply tank device.

[0007] A hotwater supply tank device according to the
presentdisclosure includes a tank body, a hydraulic mod-
ule unit, and a water tank. The tank body has a water
pan provided in the tank body, the water pan divides an
interior space of the tank body into an upper accommo-
dation space and a lower accommodation space, and a
pipe joint assembly is arranged above the water pan. The
hydraulic module unit is disposed in the tank body and
located in the upper accommodation space, and has a
hydraulic pipe assembly connected to the pipe joint as-
sembly. The water tank is disposed in the tank body and
located in the lower accommodation space, and has a
water tank pipe assembly that extends into the pipe joint
assembly and is in communication with the hydraulic pipe
assembly.

[0008] In the present disclosure, the hydraulic module
unit and the water tank are assembled into an integrated
hot water supply tank device by means of the tank body.
In addition, the water pan in the tank body can reduce
the interaction between the hydraulic module unit and
the water tank, and receive the condensate water gen-
erated at the hydraulic module unit. The pipe joint as-
sembly located above the water pan can facilitate the
communication of the hydraulic module unit and the wa-
ter tank.

[0009] According to some embodiments of the present
disclosure, the hydraulic module unit includes a heat ex-
changer and an electric auxiliary heater that are in com-
munication with each other. The hydraulic pipe assembly
includes a water outlet pipe of the electric auxiliary heater
and a water return pipe of the heat exchanger. The water
tank pipe assembly includes a heat supply inlet pipe and
a heat supply return pipe that are in communication with
a heat exchange pipe in the water tank.

[0010] According to some embodiments of the present
disclosure, the hydraulic module unit further includes a
three-way valve disposed at the heat supply inlet pipe
and a drainage pipe in communication with the heat sup-
ply inlet pipe through the three-way valve.

[0011] According to some embodiments of the present
disclosure, the tank body is provided with a water supply
pipe joint, a drainage pipe joint, a refrigerant inlet pipe
joint, and a refrigerant return pipe joint at a top of the tank
body. The water supply pipe joint is in communication
with a water supply pipe, the drainage pipe joint is in
communication with the drainage pipe, and the refriger-
antinlet pipe joint and the refrigerant return pipe joint are
in communication with the heat exchanger.

[0012] According to some embodiments of the present
disclosure, the hydraulic module unit further includes an
expansion tank, a water pump, and a water supply pipe.
The expansion tank and the water pump are disposed in
the upper accommodation space. The expansion tank
and the water pump are both disposed at the water return
pipe of the heat exchanger. The water supply pipe is in
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communication with the water return pipe through the
expansion tank.

[0013] According to some embodiments of the present
disclosure, the tank body includes a frame, a tank plate,
and a tank door. The tank plate is disposed on an outer
wall of the frame, and has an opening formed on a side
of the tank body. The tank door is configured to expose
or cover the opening, and is provided with a display and
control panel of the hot water supply tank device.
[0014] According to some embodiments of the present
disclosure, the water pan is disposed on the frame. The
frame is disposed on a periphery of the water pan, and
is configured to support a support beam of the water pan.
[0015] According to some embodiments of the present
disclosure, the hydraulic module unit further includes an
electric control box rotatably disposed on the tank body
and located at the upper accommodation space, and a
rotation direction of the electric control box is opposite to
a pivoting direction of the tank door.

[0016] According to some embodiments of the present
disclosure, the hot water supply tank device further in-
cludes a water inlet pipe extending into water in the water
tank and a hot water pipe extending out of the water in
the water tank. The pipe joint assembly includes a first
water inlet pipe jointin communication with the water inlet
pipe and a first hot water pipe jointin communication with
the hot water pipe.

[0017] According to some embodiments of the present
disclosure, the tank body is provided with a second water
inlet pipe joint and a second hot water pipe joint at a top
of the tank body, the second water inlet pipe joint corre-
sponds to the first water inlet pipe joint, and the second
hot water pipe joint corresponds to the first hot water pipe
joint.

[0018] According to some embodiments of the present
disclosure, the water tank includes an outer housing as-
sembly and an inner housing assembly. The outer hous-
ing assembly includes a bottom cover, a barrel body en-
gaged on the bottom cover, and a top cover snapped at
a top of the barrel body through a seal. The heat ex-
change pipe is an inner coil disposed in the barrel body.
[0019] A heat pump heating device according to the
present disclosure includes a heat pump system and the
hot water supply tank device in the first aspect of the
present disclosure. The hot water supply tank device is
in communication with the heat pump system through a
refrigerant inlet pipe and a refrigerant return pipe.
[0020] Since the heat pump heating device of the
presentdisclosure includes the hot water supply tank de-
vice of the present disclosure, the heat pump heating
device provides all the technical effects of the hot water
supply tank device.

[0021] Additional aspects and advantages of the
present disclosure will be provided at least in part in the
following description, or will become apparent at least in
part from the following description, or can be learned from
practicing of the present disclosure.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0022] Various other advantages and benefits will be-
come apparent to those skilled in the art through reading
the detailed description of preferred embodiments below.
The accompanying drawings are merely used for the pur-
pose of illustrating the preferred embodiments, and
should not be construed as a limitation on the present
disclosure. Moreover, the same components are indicat-
ed by the same reference signs throughout the accom-
panying drawings.

FIG. 1 is a schematic structural diagram of a hot wa-
ter supply tank device according to an embodiment
of the present disclosure.

FIG. 2 is a schematic structural diagram of the hot
water supply tank device illustrated in FIG. 1 with a
tank door in a closed state.

FIG. 3 is a schematic structural diagram of the hot
water supply tank device illustrated in FIG. 1 with an
electric control box in a closed state.

FIG. 4 is a schematic structural diagram of a hydrau-
lic module unit of the hot water supply tank device
illustrated in FIG. 1.

FIG. 5 is a schematic structural diagram of a water
tank of the hot water supply tank device illustrated
in FIG. 1.

FIG. 6 is a schematic diagram of an internal structure
of the water tank illustrated in FIG. 1.

FIG. 7 is a schematic diagram of an internal structure
of an electric control box of the hot water supply tank
device illustrated in FIG. 1.

FIG. 8 is a system diagram of a heat pump heating
device according to an embodiment of the present
disclosure.

[0023] Reference signs ofthe accompanying drawings
are as follows:

100 hot water supply tank device; 101 tank body;
102 water pan; 1021 support beam; 103 tank door;
10 hydraulic module unit; 1011 refrigerant inlet pipe
joint; 1012 refrigerant return pipe j oint; 1211 water
supply pipe joint; 1221 drainage pipe j oint; 131 sec-
ond water inlet pipe joint; 132 second hot water pipe
joint; 140 display and control panel;

11 heat exchanger; 111 refrigerant return pipe; 112
refrigerant inlet pipe;

12 electric auxiliary heater; 121 water outlet pipe;
122 flowmeter; 123 pressure relief valve;

13 water pump; 14 expansion tank; 15 water outlet
pipe joint; 16 water return pipe joint;

171 water inlet pipe; 172 hot water pipe;

181 water supply pipe; 182 drainage pipe;

20 water tank; 201 heat supply inlet pipe; 202 heat
supply return pipe; 203 first water inlet pipe joint; 204
first hot water pipe joint; 21 bottom cover; 22 barrel
body; 23 top cover; 24 water temperature sensor; 25
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inner coil;

30 electric control box; 301 box cover; 31 main con-
trol board; 32 wiring block; 33 wire clamp;

200 heat pump system.

DETAILED DESCRIPTION

[0024] Exemplary embodiments of the present disclo-
sure will be described in detail below with reference to
the accompanying drawings. Although the exemplary
embodiments of the present disclosure are illustrated in
the drawings, it should be understood that the present
disclosure may be embodied in various forms and should
not be construed as limited to the embodiments de-
scribed herein. Instead, these embodiments are provided
for a thorough understanding of the present disclosure,
and can fully convey the scope of the present disclosure
to those skilled in the art. It should be noted that a hot
water supply tank device of the present disclosure can
not only supply heat through a hydraulic module unit, but
also perform cooling through the hydraulic module unit.
Such an adjustment falls within the scope of the hot water
supply tank device of the present disclosure.

[0025] It should be understood that terms used herein
are intended to describe particular exemplary embodi-
ments only and are not intended to be limited thereto.
Unless the context clearly indicates, otherwise singular
forms of "a", "one" and "said" as used herein can also be
interpreted as including plural forms. Terms "include",
"contain" and "have" are inclusive and therefore specify
the presence of stated features, elements, and/or com-
ponents, but do not preclude the presence or an addition
of one or more other features, elements, components,
and/or a combination thereof.

[0026] In addition, terms "first" and "second" are only
used for descriptive purposes, and cannot be understood
as indicating or implying relative importance or implicitly
indicating the number of indicated technical features.
Therefore, the features associated with "first" and "sec-
ond" may explicitly or implicitly include one or more of
the features. In the description of the present disclosure,
"a plurality of’ means at least two, e.g., two or three, un-
less otherwise specifically defined.

[0027] For ease of description, spatially relative terms,
such as "top", "bottom", "inside", "top", "bottom", "side",
"end", and "periphery", may be used herein to describe
a relation of one element or feature illustrated in the fig-
ures to another element or feature illustrated in the fig-
ures. These spatially relative terms are intended to in-
clude different orientations of mechanisms in use or op-
eration other than those depicted in the figures. For ex-
ample, if a mechanism in the figure is flipped over, an
element described as "under other elements or features"
or "below other elements or features" willthen be oriented
as "on other elements or features" or "above other ele-
ments or features". Thus, the example term "below..."
may include orientations of above and below. The mech-
anism may be oriented differently (e.g., rotated 90 de-
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grees or in other directions), and may be interpreted in
accordance with spatially relative descriptors used here-
in.

[0028] Asillustratedin FIG. 1to FIG. 3, in afirst aspect
of the present disclosure, a hot water supply tank device
100 is provided. The hot water supply tank device 100 is
in an integrally-formed structure, and includes a tank
body 101, a hydraulic module unit 10, and a water tank
20. The tank body 101 includes a rectangular frame and
a tank plate, and the tank plate is disposed on an outer
wall of the frame and has a tank opening on a side of the
tank body 101. The tank body 101 further includes a tank
door 103 configured to expose or cover the tank opening.
An interior space of the tank body 101 is defined by the
frame, the tank plate, and the tank door 103. A water pan
102 that divides the interior space of the tank body into
an upper accommodation space and a lower accommo-
dation space is further provided in the tank body 101.
The water pan 102 is disposed on the frame. The frame
is disposed on a periphery of the water pan 102 and sup-
ports a support beam 1021 of the water pan 102. A pipe
joint assembly is disposed above the water pan 102. The
hydraulic module unit 10 is disposed in the tank body 101
and located in the upper accommodation space. A hy-
draulic pipe assembly of the hydraulic module unit 10 is
connected to the pipe joint assembly. The water tank 20
is disposed in the tank body 101 and located in the lower
accommodation space. The water tank 20 has a water
tank pipe assembly, which extends into the pipe joint as-
sembly and is in communication with the hydraulic pipe
assembly.

[0029] In the present disclosure, the hydraulic module
unit 10 and the water tank 20 are assembled into the
integrated hot water supply tank device 100 by means
of the tank body 101. In addition, the water pan 102 in
the tank body 101 can reduce interaction between the
hydraulic module unit 10 and the water tank 20, and re-
ceive condensate water and pressure relief water vapor
that are generated at the hydraulic module unit 10. The
water pan 102 is provided with a water guide ramp, a
water storage groove, and a drainage eave extending
out of the tank body 101. The pipe joint assembly located
above the waterpan 102 can facilitate the communication
of the hydraulic module unit 10 with the water tank 20.
[0030] It should be noted that, the hydraulic module
unit 10 is used as a heat source of the water tank 20,
such that the hydraulic module unit can not only heat the
domestic water in the water tank 20, but also heat indoor
floors and cool an indoor fan coil. A structure and func-
tions of the hot water supply tank device 100 is described
in detail below as an example that the hydraulic module
unit 10 is configured to heat the domestic water in the
water tank 20.

[0031] Asillustrated in FIG. 4, according to an embod-
iment of the present disclosure, the hydraulic module unit
10 includes a heat exchanger 11 and an electric auxiliary
heater 12 that are in communication with each other. The
heat exchanger 11 is in communication with a heat pump
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system 200. Circulating water in the heat exchanger 11
absorbs heatfrom the heat pump system 200, undergoes
a temperature rise, and then passes through the electric
auxiliary heater 12 for secondary heating. The circulating
water that has been subject to the secondary heating
passes through a water outlet pipe 121 of the electric
auxiliary heater 12 and a heat supply inlet pipe 201 of
the water tank 20, and then flows into a heat exchange
pipe of the water tank 20. The circulating water that has
been subject to the secondary heating heats the domes-
tic water in the water tank 20 through the heat exchange
pipe, and then flows back into the heat exchanger 11
through a heat supply return pipe 202 of the water tank
20 and a water return pipe of the heat exchanger 11 to
be re-heated. This circulation can heat the domestic wa-
ter in the water tank 20.

[0032] Specifically, the hydraulic module unit 10 is
fixed by the rectangular frame of the tank body 101. A
cuboid frame is formed by assembling the rectangular
frame and the support beam 1021 by means of metallic
plates and screws, to support various members of the
hydraulic module unit 10. The members of the hydraulic
module unit 10 are fixed by a fixation plate. Further, the
members of the hydraulic module unit 10 are connected
to each other by pipe joints, pipe nuts, and copper pipes
to form a complete hydraulic module unit 10.

[0033] Further, in order to achieve a sealed communi-
cation of the hydraulic module unit 10 with the water tank
20, the pipe joint assembly of the present disclosure in-
cludes a water outlet pipe joint 15 and a water return pipe
joint 16 that are both welded to a top cover 23 of the water
tank 20. The water outlet pipe 121 of the electric auxiliary
heater 12 is communicated with the heat supply inlet pipe
201 of the water tank 20 by the water outlet pipe joint 15.
The water return pipe of the heat exchanger 11 is com-
municated with the heat supply return pipe 202 of the
water tank 20 by the water return pipe joint 16. In this
way, sealed connections and reasonable layouts be-
tween the water outlet pipe 121 and the heat supply inlet
pipe 201 and between the heat supply return pipe 202
and the water return pipe are achieved.

[0034] It should be noted that, in the hydraulic module
unit 10, the circulating water for heating the water tank
20 needs to be replenished and discharged periodically.
To achieve the purpose of replenishing and renewing the
circulating water, the hydraulic module unit according to
the embodiments of the present disclosure further in-
cludes a three-way valve disposed at the heat supply
inlet pipe and an expansion tank 14 disposed atthe water
return pipe of the heat exchanger 11. A drainage pipe
182 is disposed at the three-way valve. A water supply
pipe 181 is disposed on the expansion tank 14. Replen-
ished water can flows through the water return pipe of
the heat exchanger 11 through the water supply pipe 181
to become the circulating water, and then flows into the
heat exchange pipe of the water tank 20 through the heat
supply inlet pipe. The circulating water in the heat ex-
change pipe can be discharged through the heat supply
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return pipe and the drainage pipe 182. The three-way
valve enables the heat supply inlet pipe to be switched
between the water outlet pipe and the drainage pipe 182.
In addition, the use of the three-way valve can reduce
numbers of the joints and the pipelines to facilitate the
layout of each of the members of the hydraulic module
unit 10.

[0035] Further, the hydraulic module unit 10 and the
water tank 20 are both disposed in the tank body 101,
but the heat exchanger 11 of the hydraulic module unit
10 needs to be in communication with the heat pump
system 200 and the drainage pipe 182 of the water supply
pipe 181 for the circulating water needs to be in commu-
nication with a water source outside the tank body 101.
To solve the communication issue of the pipelines, in an
embodiment of the present disclosure, awater supply
pipe joint 1211 in communication with the water supply
pipe 181, a drainage pipe joint 1221 in communication
with the drainage pipe 182, and a refrigerant inlet pipe
joint 1011 and a refrigerant return pipe joint 1012 that
communicate a heat pump with the heat exchanger 11
are disposed at a top of the tank body 101, to achieve a
reasonable layout of each of the pipelines and reduce
interference between the pipelines.

[0036] In addition, since the domestic water in the wa-
ter tank 20 needs to flow out of the tank body 101, the
hot water supply tank device 100 further includes a water
inlet pipe 171 extending into the water in the water tank
20 and a hot water pipe 172 extending out of the water
in the water tank 20. The pipe joint assembly further in-
cludes a first water inlet pipe joint 203 in communication
with the water inlet pipe 171 and a first hot water pipe
joint 204 in communication with the hot water pipe 172.
A second water inlet pipe joint 131 corresponding to the
first water inlet pipe joint 203 and a second hot water pipe
joint 132 corresponding to the first hot water pipe joint
204 are disposed at the top of the tank body 101. The
pipe joints of the water inlet pipe 171 and the hot water
pipe 172 are provided so that a reasonable layout of the
waterinlet pipe 171 and the hotwater pipe 172 isrealized,
and collisions and interference of the water inlet pipe 171
and the hot water pipe 172 with other pipelines are re-
duced.

[0037] Further, the pipe joints of the water inlet pipe
171 and the hot water pipe 172 can achieve sealing of
the water inlet pipe 171 and the hot water pipe 172 with
the water pan 102 and the tank body 101. As illustrated
in FIG. 6, the water inlet pipe 171 extends to a bottom of
the domestic water in the water tank 20, and the hot water
pipe 172 extends to a top of the domestic water in the
water tank 20. The domestic water in the water tank 20
flows out through the hot water pipe 172 under the action
of a water pressure and an air pressure in the water tank
20, which can improve the sealing of the water inlet pipe
171 and the hot water pipe 172 with the water pan 102
and the water tank 20, and facilitate the domestic water
in the water tank 20 to flow out of the water tank 20
through the hot water pipe 172.
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[0038] Accordingto an embodiment of the present dis-
closure, the hydraulic module unit 10 further includes an
expansiontank 14 and awater pump 13 that are disposed
in the upper accommodation space. The expansion tank
14 is disposed at the water return pipe, and is configured
to adjust the water pressure of the circulating water in
the hydraulic module unit 10. The water pump 13 is dis-
posed at the water return pipe, and is configured to im-
prove the circulation smoothness of the circulating water
in the hydraulic module unit 10. Further, the expansion
tank 14, the water pump 13, the heat exchanger 11 and
the electric auxiliary heater 12 of the hydraulic module
unit 10 are disposed on a periphery of the upper accom-
modation space, in such a manner that a mounting space
for each of the pipelines and the joints is reserved in the
middle of the upper accommodation space.

[0039] According to an embodiment of the present dis-
closure, the tank body 101 includes a frame and a tank
plate. The tank plate is disposed on an outer wall of the
frame, and has a tank opening on a side of the tank body
101. The tank body 101 includes a tank door 103 config-
ured to expose and cover the tank opening. A display
and control panel 140 of the hot water supply tank device
100 is disposed on the tank door 103. The display and
control panel 140 can display the operation condition and
function control of the hot water supply tank device 100.
Left and right-side plates of the tank plate are fixed by
screws, and may be detachably mounted if necessary.
A top cover of the tank plate provides a sealing function,
which prevents the water accumulated at the top from
entering the hydraulic module unit 10 to cause electricity
leakage. A pivot shaft is disposed at the tank door 103
to allow the tank door 103 to be freely pivoted and
opened, such that it is convenient for customers to ob-
serve internal information of the hot water supply tank
device 100 and facilitate maintenance. A mounting open-
ing for the display and control panel 140 is formed on the
tank door 103.

[0040] As illustrated in FIG. 1 and FIG. 7, according to
some embodiments of the present disclosure, the hy-
draulic module unit 10 further includes an electric control
box 30 pivotally disposed on the tank body 101 and lo-
cated in the upper accommodation space. A pivoting di-
rection of the electric control box 30 is opposite to a ro-
tation direction of the tank door 103. The electric control
box 30 is formed by assembling a box body and a box
cover 301 that are fixed by screws. Pivoting hinges and
rivets are provided on a side of the box body, which can
realize free pivoting of the electric control box 30 and
facilitate maintenance. Another side of the box body is
fixed by bolts to prevent the electric control box 30 from
falling off during transportation. Inside the box body, a
main control board 31 is provided, a contactoris mounted
through a slot, and electrical elements, such as a power
supply wiring block 32, a wire clamp 33, and a tempera-
ture controller, are provided. The box cover 301 can be
removed during the maintenance, to check the electrical
elements inside the electric control box 30. The pivoting
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of the electric control box 30 in cooperation with the tank
door 103 can facilitate the maintenance of the electrical
elements inside the electric control box 30, without re-
moving other side plates of the electric control box 30.
[0041] Asillustrated in FIG. 5 and FIG. 6, according to
some embodiments of the present disclosure, the water
tank 20 includes an outer housing assembly, an inner
container, an insulation filling foam disposed between
the outer housing assembly and the inner container, and
awater temperature sensor 24 disposed at the insulation
filing foam. The inner container includes an upper clo-
sure cap, an inner container barrel body, a lower closure
cap, and an inner coil 25. The inner container barrel body
is formed by plate-rolling welding to form a cylinder barrel
body. The inner container barrel body of the inner con-
tainer may be made of a hot dip galvanized steel sheet
to meet corrosion resistance requirements through an
enamel process, and may be used with an electronic
magnesium rod. The upper and lower closure caps are
formed by stretch forming using a mold, and finally are
welded with the inner container barrel body. Pipe joints
such as the first water inlet pipe joint 203 and the first hot
water pipe joint 204 are disposed on the upper closure
cap, and the lower cap has support feet. The inner coil
25 is compactly disposed at a bottom of the water tank
20 in a coiled structure, and realizes the heat exchange
with the hydraulic module unit 10 through the circulating
water and the domestic water.

[0042] The outer housing assembly of the water tank
20 includes a bottom cover 21, a barrel body 22, and a
top cover 23. The bottom cover 21 and the barrel body
22 are assembled together by means of engagement.
The top cover 23 is snapped at a top of the barrel body
22 through a seal, such as a seal ring, and is connected
to the barrel body 22 by screw fixation to satisfy a re-
quirement of precise positioning. The water tank 20 is
fixed in a manner of fixing four metallic fixation plates at
a bottom of the bottom cover 21 to a chassis of the hot
water supply tank device 100. The chassis of the hot
water supply tank device 100 is fixed to a wooden frame
by bolts to facilitate the transfer of the whole device during
the transportation. The wooden frame is removed after
the hot water supply tank device 100 is transported at a
designated mounting site. The water tank 20 is placed
on the chassis and fixed to the chassis by the feet on a
periphery of the water tank 20, which prevent the water
tank 20 from shaking inside the hot water supply tank
device 100, and can provide an effective support to the
water tank 20 after the water tank 20 is filled with water.
[0043] Itshould be noted that, the above embodiments
only describe structures of the hydraulic module unit 10
that are relevant to improvements of the present disclo-
sure, but this does not mean that the hydraulic module
unit 10 only includes the above structures. For example,
the hydraulic module unit 10 further includes a flowmeter
122 disposed at the water outlet pipe 121 that is located
at a top of the electric auxiliary heater 12, a pressure
relief valve 123 disposed at the top of the electric auxiliary
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heater 12, and a safety valve and afilter that are disposed
on a pipeline. The flowmeter 122 is configured to detect
awater flow rate. The safety valve is configured to protect
an in-system water pressure of the circulating water to
prevent the pipeline system from being damaged due to
an excessive water pressure. The pressure relief valve
123 is configured to relieve the pressure in the electric
auxiliary heater 12. The filter is configured to filter and
clean in-system impurities.

[0044] Further, the water outlet pipe 121 of the electric
auxiliary heater 12 is disposed at a position close to the
top of the electric auxiliary heater 12. Electric auxiliary
heating elements in the electric auxiliary heater 12 are
disposed in an accommodation housing and electrically
connected to the main control board 31 of the hydraulic
module unit 10. The top of the electric auxiliary heating
elements is flush with or below the water outlet pipe 121.
The flowmeter 122 is disposed at the water outlet pipe
121 and electrically connected to the main control board
31. The main control board 31 is configured to control
turning on or turning off of the electric auxiliary heating
elements based on the flow information detected by the
flowmeter 122 to reduce occurrences of heating of the
electric auxiliary heater 12 without water.

[0045] Further, the heat exchanger 11 includes a re-
frigerant pipe in communication with the heat pump sys-
tem 200 and a heat exchange duct in communication
with the electric auxiliary heater 12 and the water tank
20. Asecond heat exchanger 11 of the heat pump system
200 is in communication with the refrigerant pipe. The
refrigerant pipe extends into the heat exchanger 11 from
a top of the heat exchanger 11, and extends out of the
heat exchanger 11 from a bottom of the heat exchanger
11. The refrigerant pipe is arranged at the heat exchanger
11inatop-inandbottom-out manner. The heatexchange
duct in the heat exchanger 11 is arranged in a bottom-in
and top-out manner in the heat exchanger 11 to improve
a heat exchange efficiency between the refrigerant pipe
and the heat exchange duct. In an embodiment, a high-
temperature and high-pressure gaseous refrigerantgen-
erated by the heat pump system 200 enters the heat ex-
changer 11 through the refrigerant pipe. A liquid refrig-
erant is generated subsequent to the heat exchange of
the gaseous refrigerant in the heat exchanger 11, and
flows out of the bottom of the heat exchanger 11.
[0046] In an embodiment, the heat exchanger 11 is a
plate-type heat exchanger. The heat exchanger 11 in-
cludes a housing and a plurality of heat exchange sheets
disposed in the housing. The refrigerant pipe and the
heat exchange duct pass through the plurality of heat
exchange sheets, and are in communication with each
other in the housing. The refrigerant pipe extends into
the heat exchanger 11 from the top of the heat exchanger
11, passes through the plurality of heat exchange sheets,
and then extends out of the heat exchanger 11 from the
bottom of the heat exchanger 11. The refrigerant pipe
exchanges heat with the heat exchange duct of the heat
exchanger 11 through the plurality of heat exchange
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sheets in the heat exchanger 11.

[0047] As illustrated in FIG. 8, in a second aspect of
the present disclosure, a heat pump heating device is
provided. The heat pump heating device includes the
heat pump system 200 and the hot water supply tank
device 100 in the first aspect of the present disclosure.
The hot water supply tank device 100 is in communication
with the heat pump system 200 through a refrigerantinlet
pipe 112 and a refrigerant return pipe 111.

[0048] The heatpumpsystem 200 includesacompres-
sor, a four-way valve, a first heat exchanger, a throttling
device, and a second heat exchanger. The first heat ex-
changer and the second heat exchanger each have a
heat exchange pipe structure. The heat pump system
200 supplies heat to the hydraulic module unit 10 and
the water tank 20 through the second heat exchanger.
Further, the four-way valve is controlled by the main con-
trol board 31 in the electric control box 30. Control in-
structions are provided in the main control board 31. The
main control board 31 enables the compressor to heat
or cool the hydraulic module unit 10 by controlling an on-
off path of the four-way valve, thereby achieving free
switching between the cooling and the heating. Further,
a touch screen is disposed on the display and control
panel 140 of the hot water supply tank device 100. The
user can select a desired control instruction through the
touch screen.

[0049] Since the heat pump heating device of the
presentdisclosure includes the hot water supply tank de-
vice 100 of the present disclosure, the heat pump heating
device provides all the technical effects of the hot water
supply tank device 100, which are not described in detail
herein.

[0050] While the preferred specificembodiments of the
present disclosure have been described above, the
scope of the present disclosure is not limited to these
embodiments. Various variants and alternatives can be
easily conceived by those skilled in the art without de-
parting from the technical scope of the present disclo-
sure. Therefore, these variants and alternatives are to
be encompassed by the scope of present disclosure as
defined by the claims as appended.

Claims
1. A hot water supply tank device, comprising:

a tank body having a water pan provided in the
tank body, the water pan dividing an interior
space of the tank body into an upper accommo-
dation space and a lower accommodation
space, and a pipe joint assembly being arranged
above the water pan;

a hydraulic module unit disposed in the tank
body and located in the upper accommodation
space, the hydraulic module unit having a hy-
draulic pipe assembly connected to the pipe joint
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assembly; and

a water tank disposed in the tank body and lo-
cated in the lower accommodation space, the
water tank having a water tank pipe assembly
that extends into the pipe joint assembly and is
in communication with the hydraulic pipe as-
sembly.

The hot water supply tank device according to claim
1, wherein the hydraulic module unit comprises a
heat exchanger and an electric auxiliary heater that
are in communication with each other;

the hydraulic pipe assembly comprises a water
outlet pipe of the electric auxiliary heater and a
water return pipe of the heat exchanger; and
the water tank pipe assembly comprises a heat
supply inlet pipe and a heat supply return pipe
that are in communication with a heat exchange
pipe in the water tank.

The hot water supply tank device according to claim
2, wherein the hydraulic module unit further compris-
es:

a three-way valve disposed at the heat supply
inlet pipe; and

a drainage pipe in communication with the heat
supply inlet pipe through the three-way valve.

The hot water supply tank device according to claim
3, wherein the tank body is provided with a water
supply pipe j oint, a drainage pipe j oint, a refrigerant
inlet pipe j oint, and a refrigerant return pipe joint at
a top of the tank body,

the water supply pipe joint being in communication
with awater supply pipe, the drainage pipe joint being
in communication with the drainage pipe, and the
refrigerant inlet pipe joint and the refrigerant return
pipe joint being in communication with the heat ex-
changer.

The hot water supply tank device according to claim
2, wherein the hydraulic module unit further compris-
es:

an expansion tank and a water pump that are
disposed in the upper accommodation space,
the expansion tank and the water pump being
both disposed at the water return pipe of the
heat exchanger; and

a water supply pipe in communication with the
water return pipe through the expansion tank.

6. The hot water supply tank device according to any

one of claims 1 to 5, wherein the tank body compris-
es:
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10.

1.

12.

a frame;

a tank plate disposed on an outer wall of the
frame and having an opening formed on a side
of the tank body; and

a tank door configured to expose or cover the
opening and provided with a display and control
panel of the hot water supply tank device.

The hot water supply tank device according to claim
6, wherein the water pan is disposed on the frame;
and

the frame is disposed on a periphery of the water
pan and configured to support a support beam of the
water pan.

The hot water supply tank device according to claim
6, wherein the hydraulic module unit further compris-
es:

an electric control box rotatably disposed on the tank
body and located at the upper accommodation
space, a rotation direction of the electric control box
being opposite to a pivoting direction of the tank door.

The hot water supply tank device according to claim
1, further comprising:

a water inlet pipe extending into water in the wa-
ter tank; and

a hot water pipe extending out of the water in
the water tank,

wherein the pipe jointassembly comprises a first
water inlet pipe joint in communication with the
water inlet pipe and a first hot water pipe joint in
communication with the hot water pipe.

The hot water supply tank device according to claim
9, wherein the tank body is provided with a second
water inlet pipe joint and a second hot water pipe
joint at a top of the tank body, the second water inlet
pipe joint corresponding to the first water inlet pipe j
oint, and the second hot water pipe joint correspond-
ing to the first hot water pipe joint.

The hot water supply tank device according to claim
2, wherein the water tank comprises an outer hous-
ing assembly and an inner housing assembly, the
outer housing assembly comprising a bottom cover,
a barrel body engaged on the bottom cover, and a
top cover snapped at a top of the barrel body through
a seal; and

the heat exchange pipe is an inner coil disposed in
the barrel body.

A heat pump heating device, comprising:
a heat pump system; and

the hot water supply tank device according to
any one of claims 1 to 11,
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wherein the hot water supply tank device is in
communication with the heat pump system
through a refrigerant inlet pipe and a refrigerant
return pipe.
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