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Description
FIELD
[0001] The presentinvention relates to afield of house-

hold appliances, and more particularly, to a water heater.
BACKGROUND

[0002] At present, a household water heater mainly
includes a gas water heater, an electric water heater and
an air energy water heater. The air energy water heater is
attracting more and more attention due to its high energy
efficiency. Generally, the air energy water heater includes
an air energy water heater of a static heating type, an air
energy water heater of a circulating type, etc. The house-
hold water heater generally is the air energy water heater
of the static heating type. The air energy water heater of
the static heating type uses a water tank with a certain
volume, generally 150L/200L for the household water
heater. The heat is stored in the water tank in the form of
sensible heat. When a user needs water, hot water can be
discharged from the water tank. However, a household
heat pump product generally will occupy the area of the
house due to its large-volume water tank, and bacteria
willgrow whenitis not used for along time. ltis necessary
to drain the whole tank of water and fill the whole tank with
new cold water, thus resulting in a waste of resources.
[0003] CN206890850U,CN1563812AandCN 108
954 823 A relate generally to water heaters with heat
storage devices including phase-change materials.

SUMMARY

[0004] Aspects of the invention are set out in the
claims. The presentinvention is intended to solve at least
one of the technical problems existing in the prior or
related art.

[0005] Therefore, the present invention provides a
water heater.

[0006] To this end, the present invention provides a
water heater, including: an outdoor unit provided with a
refrigerant therein; a heat storage device including a gas
input pipe and a liquid output pipe communicated with the
outdoor unit, the outdoor unit being configured to cause
the refrigerant to flow from the gas input pipe to the heat
storage device and to flow out from the liquid output pipe,
to allow the heat storage device to store heat. Atleast two
heat storage devices are provided, the at least two heat
storage devices are connected in parallel, the liquid out-
put pipe of any heat storage device is provided with a
valve, and the valve is configured to adjust a flow rate of
the refrigerant passing through the heat storage device.
[0007] The water heater provided in the presentinven-
tion includes the outdoor unit and the heat storage de-
vice, and the outdoor unit and the heat storage device are
communicated through the gas input pipe and the liquid
output pipe. The outdoor unit can compress the refriger-

10

15

20

25

30

35

40

45

50

55

antinto a high-temperature and high-pressure state, and
the compressed refrigerant flows from the outdoor unit to
the heat storage device through the gas input pipe, and
exchanges heat with a phase change material in the heat
storage device, so that the heat is stored in the heat
storage device to be used by a user at any time. After
the heat exchange, the refrigerant flows through the
liquid output pipe of the heat storage device back to
the outdoor unit, and proceeds to the next cycle. At least
two heat storage devices are provided, and the at least
two heat storage devices are connected in parallel. The
liquid output pipe of any heat storage device is provided
with the valve, i.e. the liquid output pipe of each heat
storage device is provided with one valve correspond-
ingly. The valve is configured to regulate the flow rate of
the refrigerant flowing to the heat storage device corre-
sponding to the valve, thus controlling a heating speed of
the outdoor unit on the heat storage device. Therefore,
the heating of a specific heat storage device is achieved.
An opening degree of the valve can be adjusted to
achieve the separate heating of one heat storage device,
the heating speed is fast, and the purpose of rapid heat-
ingis achieved, so as to meet a rapid water demand of the
user. In the whole process, the heat storage device does
not need to store water or only stores a small amount of
stagnant water, so that the function of living water is
realized, thus significantly reducing the volume of the
heat storage device. Moreover, the outdoor unit and the
heat storage device are installed separately, which can
realize the indoor heat storage and water without noise,
thus improving the user’s usage comfort. The heat sto-
rage device may also beinstalled in an exposed or hidden
manner, thus saving the user’s usage space.

[0008] Specifically, the compressor is configured to
compress a gas, and a gas discharge port of the com-
pressor is always for a high-temperature gaseous refrig-
erant. In this technical solution, the gaseous refrigerant
discharged from the compressor is condensed into a
liquid state after passing through the heat storage device,
the liquid refrigerant enters the evaporator after being
depressurized through a throttling device in the outdoor
unit, and then evaporates and absorbs heat in the eva-
porator to change into the gaseous refrigerant, and the
gaseous refrigerant enters the compressor again.
[0009] The water heater provided by the present in-
vention may also include the following additional fea-
tures.

[0010] Insomeembodiments, any heat storage device
is provided with a water input pipe and a water output
pipe.

[0011] In this technical solution, the water input pipe

and the water output pipe are arranged on any heat
storage device. A water flow enters from the water input
pipe, passes through the heat storage device and ex-
changes heat with the heat storage device, and hot water
flows out from the water output pipe. Since any heat
storage device is provided with the water input pipe
and the water output pipe, at least two heat storage
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devices may be placed in different spaces, and multiple
heat storage devices may be heated by one outdoor unit,
so as to be used by the user in the different spaces.
[0012] In some embodiments, the heat storage device
further includes: a housing filled with a phase change
material therein; a heat exchanger arranged in the hous-
ing. The heat exchanger includes a heat exchange flow
path and a heat exchange water path, and the phase
change material is filled between the heat exchange flow
path and the heat exchange water path. The heat ex-
change water path is communicated with the water input
pipe and the water output pipe, and the heat exchange
flow path is communicated with the outdoor unit through
the gas input pipe and the liquid output pipe. The refrig-
erant can flow from the outdoor unit through the gas input
pipe to the heat exchange flow path.

[0013] In this technical solution, the heat storage de-
vice further includes the housing and the heat exchanger
arranged in the housing, the heat exchange flow path and
the heat exchange water path are arranged in the heat
exchanger, and the phase change material is filled be-
tween the heat exchange water path and the heat ex-
change flow path, so as to realize the heat exchange
between the refrigerant and the water. The heat ex-
change flow path is communicated with the outdoor unit,
the refrigerant passes through the heat exchange flow
path and exchanges heat with the phase change materi-
al, and the heat is stored in the phase change material.
The heat exchange water path is communicated with the
water input pipe and the water output pipe, and the water
flow enters the heat exchange water path from the water
input pipe, exchanges heat with the phase change ma-
terial, then changes into the hot water and flows out from
the water output pipe, thus meeting the water demand of
the user.

[0014] Specifically, the outdoor unit and the heat ex-
change flow path are communicated through the gas
input pipe and the liquid output pipe, to allow the refrig-
erant to flow, so that the refrigerant exchanges heat with
the phase change material in the housing.

[0015] In some embodiments, an inner wall of the
housing is coated with a heat insulation structure for
insulating the phase change material from the housing,
so as to prevent the heat from being dissipated through
the housing.

[0016] In some embodiments, the heat storage device
furtherincludes a temperature detection structure, which
is arranged in the housing and configured to detect a
temperature of the phase change material.

[0017] In this technical solution, the heat storage de-
vice further includes the temperature detection structure
arranged in the housing. In some embodiments, the
temperature detection structure is embedded in the
phase change material for detecting the temperature of
the phase change material, determining the heat re-
mained in the phase change material, and judging
whether a heat storage action is completed or whether
the phase change material needs to be heated according
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to the temperature in the phase change material. Speci-
fically, the temperature detection structure is a tempera-
ture sensitive package.

[0018] In some embodiments, the water heater further
includes a control device, which is communicated with
the temperature detection structure and the valve, and is
configured to adjust the opening degree of the valve
according to the temperature detection structure.
[0019] In this technical solution, the water heater
further includes the control device, and the control device
is communicated with the temperature detection struc-
ture and the valve so as to adjust the opening degree of
the valve according to the temperature detection struc-
ture, thereby controlling the heating speed of the outdoor
unit on the heat storage device.

[0020] Specifically, in a heating mode, when the heat
storage device needs to be heated, the outdoor unit starts
to operate, and a high-temperature and high-pressure
gaseous refrigerant enters the heat exchanger of the
heat storage device from the gas input pipe, condenses
and releases heat in the heat storage device, then flows
out from the liquid output pipe and returns to the outdoor
unit after being throttled by the valve. During the heating
process, the temperature detection structure detects the
temperature of the phase change material. When the
temperature of the phase change material reaches a
preset temperature, it indicates that the heat storage
device has completed the heat storage, and the opening
degree of the valve corresponding to the heat storage
device is reduced to a certain one. When all the heat
storage devices have completed the heat storage, the
outdoor unit stops operating.

[0021] Specifically, in a rapid heating mode, when a
specific heat storage device needs to be heated rapidly,
the compressor of the outdoor unit operates at a high
frequency, the opening degree of the valve correspond-
ing to this heat storage device is set to the maximum, and
the opening degrees of the valves corresponding to other
heat storage devices are each reduced to a certain one,
so that most of the refrigerant circulating in a system
circulates in this heat storage device to achieve the
purpose of rapid heating.

[0022] In some embodiments, the heat exchange flow
path and the heat exchange water path are intersected.
[0023] In this technical solution, the heat exchange
flow path and the heat exchange water path are inter-
sected, which improves the heat exchange efficiency, so
that the heat transferred from the heat exchange flow
path to the phase change material can be quickly trans-
ferred to the heat exchange water path, so as to allow a
cold water flowing through the heat exchange water path
to be quickly heated, thus meeting a real-time water
demand of the user.

[0024] In some embodiments, the heat exchanger is a
fin heat exchanger or a plate heat exchanger.

[0025] In this technical solution, the heat exchanger is
the fin heat exchanger or the plate heat exchanger,
thereby improving the heat exchange efficiency of the
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heat exchanger.

[0026] In some embodiments, a phase change tem-
perature of the phase change material is larger than or
equal to 45°C and less than or equal to 80°C.

[0027] In this technical solution, the phase change
temperature of the phase change material is larger than
or equal to 45°C and less than or equal to 80°C. Com-
pared with a water-storage heat-pump water heater,
under the premise of providing the same volume of hot
water, the volume of the water heater provided by the
present application is reduced by more than 45% in
comparison with the water-storage heat-pump water
heater.

[0028] In some embodiments, the outdoor unit further
includes: a casing communicated with the heat exchange
flow path through the gas input pipe and the liquid output
pipe; a compressor arranged in the casing and commu-
nicated with the liquid input and output pipe; an evapora-
tor arranged in the casing and communicated with the
compressor and the gas output and input pipe respec-
tively. The compressor can compress the refrigerant and
causes the refrigerant to flow from the compressor to the
heat storage device through the gas input pipe, and to
flow from the liquid output pipe to the compressor through
the evaporator, so that the heat storage device stores
heat.

[0029] Inthistechnical solution, the outdoor unitfurther
includes the casing as well as the compressor and the
evaporator arranged in the casing. Specifically, the com-
pressor compresses the refrigerant, and the refrigerant is
compressed into a high-temperature and high-pressure
gaseous state in the compressor and then enters the heat
storage device, flows from the liquid output pipe to the
evaporator after exchanging heat in the heat storage
device, evaporates in the evaporator and then returns
to the compressor. In the heat exchange flow path, the
refrigerant exchanges heat with the phase change ma-
terial, and the heat is stored in the heat storage device.
After the heat exchange, the refrigerant flows back to the
compressor from the heat storage device through the
liquid output pipe and proceeds to the next cycle. In some
embodiments, the outdoor unit further includes a four-
way valve, a condenser, a fan, a throttling element, and a
control module.

[0030] Insomeembodiments,the valveis an electronic
expansion valve.

[0031] In this technical solution, the valve is the elec-
tronic expansion valve, and the flow rate of the refrigerant
passing through the heat storage device can be con-
trolled by controlling the opening degree of the electronic
expansion valve, thereby controlling the heating speed
on the heat storage device.

[0032] The additional aspects and advantages of the
present application will become apparent in the following
description, or be learned through the practice of the
present application.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0033] The above and/or additional aspects and ad-
vantages of the present application will become apparent
from descriptions of embodiments in connection with
following drawings, in which:

Fig. 1 illustrates a schematic view of a water heater
according to an embodiment of the present applica-
tion;

Fig. 2 illustrates a schematic view of a heat storage
device according to embodiment of the present ap-
plication.

[0034] Reference numerals and part names in Fig. 1
and Fig. 2 have a following correspondence:

1 outdoor unit, 2 heat storage device, 20 gas input pipe,
21 liquid output pipe, 22 valve, 23 water input pipe, 24
water output pipe, 25 housing, 26 phase change material,
27 temperature detection structure.

DETAILED DESCRIPTION

[0035] In order to clearly understand the above ob-
jects, features and advantages of the present application,
the present application is described in further detail below
in conjunction with the accompanying drawings and spe-
cific embodiments. It should be noted that the embodi-
ments of the present application and the features in the
embodiments may be combined with each other, pro-
vided that there is no conflict.

[0036] While many specific details are set forth in the
following description to facilitate a full understanding of
the present application, the present application may also
be implemented in other ways than those described
herein, and therefore the protection scope of the present
application is not limited by the specific embodiments
disclosed below.

[0037] Awaterheateraccording to embodiments of the
present application will be described with reference to
Fig. 1 and Fig. 2.

[0038] According to an embodiment of a first aspect of
the present application, a water heater is provided.
[0039] Inview of this, the present application proposes
a water heater, including: an outdoor unit 1 with a refrig-
erant provided therein; a heat storage device 2 including
a gas input pipe 20 and a liquid output pipe 21 commu-
nicated with the outdoor unit 1. The outdoor unit 1 can
cause the refrigerant to flow through the gas input pipe 20
to the heat storage device 2 and out of the liquid output
pipe 21, so that the heat storage device 2 stores heat. At
least two heat storage devices 2 are provided, and the at
least two heat storage devices 2 are connected in par-
allel. The liquid output pipe 21 of any heat storage device
2 is provided with a valve 22, and the valve 22 is config-
ured to regulate a flow rate of the refrigerant passing
through the heat storage device 2.

[0040] AsshowninFig. 1, the water heater provided in



7 EP 3 904 782 B1 8

the present application includes the outdoor unit 1 and
the heat storage device 2, and the outdoor unit 1 and the
heat storage device 2 are communicated through the gas
input pipe 20 and the liquid output pipe 21. The outdoor
unit 1 can compress the refrigerant into a high-tempera-
ture and high-pressure state, and the compressed re-
frigerant flows from the outdoor unit 1 to the heat storage
device 2 through the gas input pipe 20, and exchanges
heat with a phase change material 26 in the heat storage
device 2, so that the heat is stored in the heat storage
device 2 to be used by a user at any time. After the heat
exchange, the refrigerant flows through the liquid output
pipe 21 of the heat storage device 2 back to the outdoor
unit 1, and proceeds to the next cycle. At least two heat
storage devices 2 are provided, and the at least two heat
storage devices 2 are connected in parallel. The liquid
output pipe 21 of any heat storage device 2 is provided
with the valve 22, i.e. the liquid output pipe 21 of each heat
storage device 2 is provided with one valve 22 corre-
spondingly. The valve 22 is configured to regulate the
flow rate of the refrigerant flowing to the heat storage
device 2 corresponding to the valve 22, thus controlling a
heating speed of the outdoor unit 1 on the heat storage
device 2. Therefore, the heating of a specific heat storage
device 2 is achieved. An opening degree of the valve 22
can be adjusted to achieve the separate heating of one
heat storage device 2, the heating speed is fast, and the
purpose of rapid heating is achieved, so as to meet a
rapid water demand of the user. In the whole process, the
heat storage device 2 does not need to store water oronly
stores a small amount of stagnant water, so that the
function of living water is realized, thus significantly re-
ducing the volume of the heat storage device 2. More-
over, the outdoor unit 1 and the heat storage device 2 are
installed separately, which can realize the indoor heat
storage and water without noise, thus improving the
user’s usage comfort. The heat storage device 2 may
also be installed in an exposed or hidden manner, thus
saving the user’s usage space.

[0041] Specifically, the compressor is configured to
compress a gas, and a gas discharge port of the com-
pressor is always for a high-temperature gaseous refrig-
erant. In this technical solution, the gaseous refrigerant
discharged from the compressor is condensed into a
liquid state after passing through the heat storage device
2, the liquid refrigerant enters the evaporator after being
depressurized through a throttling device in the outdoor
unit, and then evaporates and absorbs heat in the eva-
porator to change into the gaseous refrigerant, and the
gaseous refrigerant enters the compressor again.
[0042] Insomeembodiments, any heat storage device
2is provided with a water input pipe 23 and a water output
pipe 24.

[0043] Asshownin Fig. 2, in this technical solution, the
water input pipe 23 and the water output pipe 24 are
arranged on any heat storage device 2. A water flow
enters from the water input pipe 23, passes through
the heat storage device 2 and exchanges heat with the
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heat storage device 2, and a hot water flows out from the
water output pipe 24. Since any heat storage device 2 is
provided with the water input pipe 23 and the water output
pipe 24, at least two heat storage devices 2 may be
placed in different spaces, and multiple heat storage
devices 2 may be heated by one outdoor unit 1, so as
to be used by the user in the different spaces.

[0044] In some embodiments, the heat storage device
2 further includes: a housing 25 filled with the phase
change material 26 therein; a heat exchanger (not shown
in the drawings) arranged in the housing 25. The heat
exchangerincludes a heatexchange flow path and a heat
exchange water path, and the phase change material 26
is filled between the heat exchange flow path and the heat
exchange water path. The heat exchange water path is
communicated with the water input pipe 23 and the water
output pipe 24, and the heat exchange flow path is
communicated with the outdoor unit 1 through the gas
input pipe 20 and the liquid output pipe 21. The refrigerant
can flow from the outdoor unit 1 through the gas input pipe
20 to the heat exchange flow path.

[0045] Asshownin Fig. 2, inthis technical solution, the
heat storage device 2 further includes the housing 25 and
the heat exchanger arranged in the housing 25, the heat
exchange flow path and the heat exchange water path
are arranged in the heat exchanger, and the phase
change material 26 is filled between the heat exchange
water path and the heat exchange flow path, so as to
realize the heat exchange between the refrigerant and
the water. The heat exchange flow path is communicated
with the outdoor unit 1, the refrigerant passes through the
heat exchange flow path and exchanges heat with the
phase change material 26, and the heat is stored in the
phase change material 26. The heat exchange water
path is communicated with the water input pipe 23 and
the water output pipe 24, and the water flow enters the
heat exchange water path from the water input pipe 23 in
adirection of an arrow on the water input pipe 23 in Fig. 2,
exchanges heat with the phase change material 26, then
changes into the hot water and flows out from the water
output pipe 24 in a direction of an arrow on the water
outputpipe 24 in Fig. 2, thus meeting the water demand of
the user.

[0046] Specifically, the outdoor unit 1 and the heat
exchange flow path are communicated through the gas
input pipe 20 and the liquid output pipe 21, to allow the
refrigerant to flow, so that the refrigerant exchanges heat
with the phase change material 26 in the housing 25. A
flow direction of the refrigerant is shown by arrows on the
gas input pipe 20 and the liquid output pipe 21 in Fig. 1.
[0047] In some embodiments, an inner wall of the
housing 25 is coated with a heat insulation structure
for insulating the phase change material 26 from the
housing 25, so as to prevent the heat from being dis-
sipated through the housing 25.

[0048] In some embodiments, the heat storage device
2 further includes a temperature detection structure 27,
which is arranged in the housing 25 and configured to
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detect a temperature of the phase change material 26.
[0049] In this technical solution, the heat storage de-
vice 2 further includes the temperature detection struc-
ture 27 arranged in the housing 25. In some embodi-
ments, the temperature detection structure 27 is em-
bedded in the phase change material 26 for detecting
the temperature of the phase change material 26, deter-
mining the heat remained in the phase change material
26, and judging whether a heat storage action is com-
pleted or whether the phase change material 26 needs to
be heated according to the temperature in the phase
change material 26. Specifically, the temperature detec-
tion structure 27 is a temperature sensitive package.
[0050] Insome embodiments, the water heater further
includes a control device, which is communicated with
the temperature detection structure 27 and the valve 22,
and is configured to adjust the opening degree of the
valve 22 according to the temperature detection structure
27.

[0051] In this technical solution, the water heater
further includes the control device, and the control device
is communicated with the temperature detection struc-
ture 27 and the valve 22 so as to adjust the opening
degree of the valve 22 according to the temperature
detection structure 27, thereby controlling the heating
speed of the outdoor unit 1 on the heat storage device 2.
[0052] Specifically, in a heating mode, when the heat
storage device 2 needs to be heated, the outdoor unit 1
starts to operate, and a high-temperature and high-pres-
sure gaseous refrigerant enters the heat exchanger of
the heat storage device 2 from the gas input pipe 20,
condenses and releases heat in the heat storage device
2, then flows out from the liquid output pipe 21 and returns
to the outdoor unit 1 after being throttled by the valve 22.
During the heating process, the temperature detection
structure 27 detects the temperature of the phase change
material 26. When the temperature of the phase change
material 26 reaches a preset temperature, it indicates
that the heat storage device 2 has completed the heat
storage, and the opening degree of the valve 22 corre-
sponding to the heat storage device 2 is reduced to a
certain one. When all the heat storage devices 2 have
completed the heat storage, the outdoor unit 1 stops
operating.

[0053] Specifically, in a rapid heating mode, when a
specific heat storage device 2 needs to be heated rapidly,
the compressor of the outdoor unit 1 operates at a high
frequency, the opening degree of the valve 22 corre-
sponding to this heat storage device 2 is set to the
maximum, and the opening degrees of the valves 22
corresponding to other heat storage devices 2 are each
reduced to a certain one, so that most of the refrigerant
circulating in a system circulates in this heat storage
device 2 to achieve the purpose of rapid heating.
[0054] In some embodiments, the heat exchange flow
path and the heat exchange water path are intersected.
[0055] In this technical solution, the heat exchange
flow path and the heat exchange water path are inter-
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sected, which improves the heat exchange efficiency, so
that the heat transferred from the heat exchange flow
path to the phase change material 26 can be quickly
transferred to the heat exchange water path, so as to
allow a cold water flowing through the heat exchange
water path to be quickly heated, thus meeting a real-time
water demand of the user.

[0056] In some embodiments, the heat exchangeris a
fin heat exchanger or a plate heat exchanger.

[0057] In this technical solution, the heat exchanger is
the fin heat exchanger or the plate heat exchanger,
thereby improving the heat exchange efficiency of the
heat exchanger.

[0058] In some embodiments, a phase change tem-
perature of the phase change material 26 is larger than or
equal to 45°C and less than or equal to 80°C.

[0059] In this technical solution, the phase change
temperature of the phase change material 26 is larger
than or equal to 45°C and less than or equal to 80°C.
Compared with a water-storage heat-pump water heater,
under the premise of providing the same volume of hot
water, the volume of the water heater provided by the
present application is reduced by more than 45% in
comparison with the water-storage heat-pump water
heater.

[0060] Insomeembodiments, the outdoor unit 1 further
includes: a casing (not shown in the drawings) commu-
nicated with the heat exchange flow path through the gas
input pipe 20 and the liquid output pipe 21; a compressor
(not shown in the drawings) arranged in the casing and
communicated with the gas input pipe 20; an evaporator
(not shown in the drawings) arranged in the casing and
communicated with the compressor and the liquid output
pipe 21 respectively. The compressor can compress the
refrigerant and causes the refrigerant to flow from the
compressor to the heat storage device 2 through the gas
input pipe 20, and to flow from the liquid output pipe 21 to
the compressor through the evaporator, so that the heat
storage device 2 stores heat.

[0061] In this technical solution, the outdoor unit 1
further includes the casing as well as the compressor
and the evaporator arranged in the casing. Specifically,
the compressor compresses the refrigerant, and the
refrigerant is compressed into a high-temperature and
high-pressure gaseous state in the compressor and then
enters the heat storage device 2, flows from the liquid
output pipe 21 to the evaporator after exchanging heatin
the heat storage device 2, evaporates in the evaporator
and then returns to the compressor. In the heat exchange
flow path, the refrigerant exchanges heat with the phase
change material 26, and the heat is stored in the heat
storage device 2. After the heat exchange, the refrigerant
flows back to the compressor from the heat storage
device 2 through the liquid output pipe 21 and proceeds
to the next cycle. In some embodiments, the outdoor unit
1 further includes a four-way valve, a condenser, a fan, a
throttling element, and a control module.

[0062] In some embodiments, the valve 22 is an elec-
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tronic expansion valve.

[0063] In this technical solution, the valve 22 is the
electronic expansion valve, and the flow rate of the re-
frigerant passing through the heat storage device 2 can
be controlled by controlling the opening degree of the
electronic expansion valve, thereby controlling the heat-
ing speed on the heat storage device 2.

[0064] Specifically, the water heater includes the out-
door unit 1 and two or more heat storage devices 2 with
the phase change material 26 arranged therein. The
outdoor unit 1 includes the compressor, the evaporator,
the condenser, the throttling part, the fan and the control
module. The compressor absorbs low-grade heat energy
in the air during operation, for the heat storage of the heat
storage device 2, and the heat is stored in the heat
storage device 2. The phase change material 26 is uni-
formly filled in the heat storage device 2, and has the
phase change temperature of 45~80°C. Compared with
the water-storage heat-pump water heater, the volume is
reduced by more than 45%, under the premise of provid-
ing the same volume of hot water. The heat exchanger is
arranged in each heat storage device 2. The heat ex-
changer may be a tube-fin heat exchanger or the plate
heatexchanger oranother structure. The heatexchanger
acts as acondenser during the heat storage process. The
heat exchange flow path and the heat exchange water
path are arranged in the heat exchanger and intersected
with each other. Each heat storage device 2 is provided
with the water input pipe 23 and the water output pipe 24,
the water input pipe 23 and the water output pipe 24 are
connected to the heat exchanger of the heat storage
device 2, the cold water enters the heat storage device
2 from the water input pipe 23, passes through the heat
exchanger and exchanges heat with the internal phase
change material 26 to absorb heat, and the hot water with
the raised temperature reaches a water terminal from the
water output pipe 24. The temperature sensitive package
is arranged in the heat storage device 2, and the tem-
perature sensitive package detects the temperature of
the phase change material 26 in real time, and judges
whether the heat storage device 2 has completed the
heat storage.

[0065] Specifically, the outdoor unit 1 is connected to
the heat storage device 2 through a pipeline, and the heat
exchanger in the heat storage device 2 is provided with
the gas input pipe 20 and the liquid output pipe 21. The
liquid output pipe 21 is provided with the electronic ex-
pansion valve, for adjusting the flow rate of the refrigerant
in each heat storage device 2 and controlling the heating
speed of the outdoor unit 1 on the heat storage device 2.
[0066] In the present application, unless otherwise
specifically defined, "a plurality of" means two or more
than two. The terms "installed", "interconnected", "con-
nected" and "fixed" shall be broadly understood. For
example, they may be fixed connections, or detachable
connections or integrated connections; they may also be
direct connections or indirect connections through inter-
mediate medium. For those skilled in the art, the specific

10

15

20

25

30

35

40

50

55

meaning of the above terms in the present application
may be understood according to specific circumstances.
[0067] Reference throughout this specification to
terms "an embodiment," "some embodiments," "a spe-
cific embodiment" means that a particular feature, struc-
ture, material, or characteristic described in connection
with the embodiment or example is included in at least
one embodiment or example of the present application.
In this specification, exemplary descriptions of aforesaid
terms are not necessarily referring to the same embodi-
ment or example. Moreover, the particular features,
structures, materials, or characteristics described may
be combined in any suitable manner in one or more
embodiments or examples.

[0068] The above descriptions only refer to the pre-
ferred embodiments of the present application and do not
intend to limit the present application. For those skilled in
the art, the present application may have various mod-
ifications and variations.

Claims
1. A water heater, comprising:

an outdoor unit (1) provided with a refrigerant
therein;

a heat storage device (2) comprising a gas input
pipe (20) and a liquid output pipe (21) commu-
nicated with the outdoor unit (1), the outdoor unit
(1) being configured to cause the refrigerant to
flow from the gas input pipe (20) to the heat
storage device (2) and to flow out from the liquid
output pipe (21), to allow the heat storage device
(2) to store heat,

characterised in that at least two heat storage
devices (2) are provided, the at least two heat
storage devices (2) are connected in parallel,
the liquid output pipe (21) of any heat storage
device (2) is provided with a valve (22), and the
valve (22) is configured to adjust a flow rate of
the refrigerant passing through the heat storage
device (2).

2. The water heater according to claim 1, wherein any
heat storage device (2) is provided with a water input
pipe (23) and a water output pipe (24).

3. The water heater according to claim 2, wherein the
heat storage device (2) further comprises:

a housing (25) with a phase change material
(26) filled therein;

a heat exchanger arranged in the housing (25),
and comprising a heat exchange flow pathand a
heat exchange water path, the phase change
material (26) being filled between the heat ex-
change flow path and the heat exchange water
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path, the heat exchange water path being com-
municated with the water input pipe (23) and the
water output pipe (24), the heat exchange flow
path being communicated with the outdoor unit
(1) through the gas input pipe (20) and the liquid
output pipe (21), the refrigerant being config-
ured to flow from the outdoor unit (1) to the heat
exchange flow path through the gas input pipe
(20).

The water heater according to claim 3, wherein the
heat storage device (2) further comprises:

a temperature detection structure (27) arranged in
the housing (25) and configured to detect a tempera-
ture of the phase change material (26).

The water heater according to claim 4, further com-
prising:

a control device communicated with the temperature
detection structure (27) and the valve (22), and
configured to adjust an opening degree of the valve
(22)according to the temperature detection structure
(27).

The water heater according to any one of claims 3-5,
wherein the heat exchange flow path and the heat
exchange water path are intersected.

The water heater according to any one of claims 3-6,
wherein the heat exchanger is a fin heat exchanger
or a plate heat exchanger.

The water heater according to any one of claims 3-7,
wherein a phase change temperature of the phase
change material (26) is larger than or equal to 45°C
and less than or equal to 80°C.

The water heater according to any one of claims 3-8,
wherein the outdoor unit (1) further comprises:

a casing communicated with the heat exchange
flow path through the gas input pipe (20) and the
liquid output pipe (21);

a compressor arranged in the casing and com-
municated with the gas input pipe (20);

an evaporator arranged in the casing, and com-
municated with the compressor and the liquid
output pipe (21) respectively,

wherein the compressor is configured to com-
press the refrigerant and cause the refrigerant to
flow from the compressor to the heat storage
device (2) through the gas input pipe (20), and to
flow from the liquid output pipe (21) to the com-
pressor through the evaporator, to allow the heat
storage device (2) to store heat.

10. The water heater according to any one of claims 1-9,

wherein the valve (22) is an electronic expansion
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valve.

Patentanspriiche

1.

Warmwasserbereiter, umfassend:

eine AuReneinheit (1), die mit einem Kihimittel
darin bereitgestellt ist,

ein Warmespeichergerat (2), die eine Gasein-
gangsleitung (20) und eine Flissigkeitsaus-
gangsleitung (21) umfasst, die mit der AuRen-
einheit (1) verbunden sind, wobei die Aufien-
einheit (1) dafir gestaltet ist, das Stromen des
KuhImittels von der Gaseingangsleitung (20) zu
dem Warmespeichergerat (2) und das Ausstro-
men aus der Flussigkeitsausgangsleitung (21)
zu bewirken, um zu erméglichen, dass das War-
mespeichergerat (2) Warme speichert,
dadurch gekennzeichnet, dass mindestens
zwei Warmespeichergerate (2) bereitgestellt
sind, wobei die mindestens zwei Warmespei-
chergerate (2) parallel geschaltet sind, die Flus-
sigkeitsausgangsleitung (21) eines beliebigen
Warmespeichergerats (2) mit einem Ventil
(229 versehen ist und das Ventil (22) dafir ge-
staltet ist, eine Durchflussmenge des Kihimit-
tels zu justieren, das durch das Warmespeicher-
gerat (2) strémt.

2. Warmwasserbereiter nach Anspruch 1, wobei ein

beliebiges Warmespeichergerat (2) mit einer Was-
sereingangsleitung (23) und einer Wasseraus-
gangsleitung (24) versehen ist.

Warmwasserbereiter nach Anspruch 2, wobei das
Warmespeichergerat (2) ferner Folgendes umfasst:

ein Gehause (25) mit einem darin eingefiillten
Phasenwechselmaterial (26),

einen Warmetauscher, derin dem Gehause (25)
angeordnet ist und einen Warmetausch-Stro-
mungsweg und einen Warmetausch-Wasser-
weg umfasst, wobei das Phasenwechselmate-
rial (26) zwischen dem Warmetausch-Stro-
mungsweg und dem Warmetausch-Wasserweg
eingefllt ist, wobei der Warmetausch-Wasser-
weg in Verbindung mit der Wassereingangslei-
tung (23) und der Wasserausgangsleitung (24)
steht, der Warmetausch-Stromungsweg durch
die Gaseingangsleitung (20) und die Flissig-
keitsausgangsleitung (21) in Verbindung mit
der AuReneinheit (1) steht, das Kihlmittel dafiir
gestaltet ist, von der AuReneinheit (1) durch die
Gaseingangsleitung (20) zu dem Warme-
tausch-Stromungsweg zu stromen.

4. Warmwasserbereiter nach Anspruch 3, wobei das
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Warmespeichergerat (2) ferner Folgendes umfasst:
eine Temperaturerkennungsstruktur (27), die in dem
Gehause (25) angeordnet und dafiir gestaltet ist,
eine Temperatur des Phasenwechselmaterials
(26) zu erkennen.

Warmwasserbereiter nach Anspruch 4, ferner um-
fassend:

ein Steuergerat, die mit der Temperaturerkennungs-
struktur (27) und dem Ventil (22) in Verbindung steht,
und dafiir gestaltet ist, einen Offnungsgrad des Ven-
tils (22) gemaf der Temperaturerkennungsstruktur
(27) zu justieren.

Warmwasserbereiter nach einem der Anspriche 3
bis 5, wobei sich der Warmetausch-Stromungsweg
und der Warmetausch-Wasserweg kreuzen.

Warmwasserbereiter nach einem der Anspriiche 3
bis 6, wobei der Warmetauscher ein Lamellenwar-
metauscher oder ein Plattenwarmetauscher ist.

Warmwasserbereiter nach einem der Anspriiche 3
bis 7, wobei eine Phasenwechseltemperatur des
Phasenwechselmaterials (26) gréRer oder gleich
45 °C und kleiner oder gleich 80 °C ist.

Warmwasserbereiter nach einem der Anspriiche 3
bis 8, wobei die AuReneinheit (1) ferner Folgendes
umfasst:

eine Einhausung, die durch die Gaseingangs-
leitung (20) und die Flissigkeitsausgangslei-
tung (21) mit dem Warmetausch-Strémungs-
weg in Verbindung steht,

einen Kompressor, der in der Einhausung an-
geordnet ist und mit der Gaseingangsleitung
(20) in Verbindung steht,

einen Verdampfer, der in der Einhausung ange-
ordnetist und mitdem Kompressor beziehungs-
weise der Flussigkeitsausgangsleitung (21) in
Verbindung steht,

wobei der Kompressor dafiir gestaltet ist, das
Kihlmittel zu komprimieren und zu bewirken,
dass das KuhImittel von dem Kompressor durch
die Gaseingangsleitung (20) zu dem Warme-
speichergerat (2) strémt und von der Flissig-
keitsausgangsleitung (21) durch den Verdamp-
fer zu dem Kompressor stromt, um zu ermaogli-
chen, dass das Warmespeichergerat (2) Warme
speichert.

10. Warmwasserbereiter nach einem der Anspriche 1

bis 9, wobei das Ventil (22) ein elektronisches Ex-
pansionsventil ist.
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10

Revendications

1.

Chauffe-eau, comprenant :

une unité extérieure (1) dotée d’unréfrigéranten
son sein ;

un dispositif de stockage de chaleur (2) compre-
nantuntuyaud'entrée de gaz (20) etuntuyaude
sortie de liquide (21) communiquant avec I'unité
extérieure (1), I'unité extérieure (1) étant confi-
gurée pour amener le réfrigérant a s’écouler du
tuyau d’entrée de gaz (20) au dispositif de stoc-
kage de chaleur (2) etas’écouler depuis le tuyau
de sortie de liquide (21), pour permettre au dis-
positif de stockage de chaleur (2) de stocker de
la chaleur,

caractérisé en ce qu’au moins deux dispositifs
de stockage de chaleur (2) sont fournis, les au
moins deux dispositifs de stockage de chaleur
(2) sont connectés en paralléle, le tuyau de
sortie de liquide (21) d’'un quelconque dispositif
de stockage de chaleur (2) est doté d’'une sou-
pape (22), et la soupape (22) est configurée
pour régler un débit du réfrigérant passant a
travers le dispositif de stockage de chaleur (2).

Chauffe-eau selon larevendication 1, dans lequel un
quelconque dispositif de stockage de chaleur (2) est
doté d’un tuyau d’entrée d’eau (23) et d’un tuyau de
sortie d’eau (24).

Chauffe-eau selon la revendication 2, dans lequel le
dispositif de stockage de chaleur (2) comprend en
outre :

un logement (25) avec un matériau a change-
ment de phase (26) rempli en son sein ;

un échangeur de chaleur agencé dans le loge-
ment (25), et comprenant un trajet d’écoulement
d’échange de chaleur et un trajet d’'eau d’é-
change de chaleur, le matériau a changement
de phase (26) étant rempli entre le trajet d’écou-
lement d’échange de chaleur et le trajet d’eau
d’échange de chaleur, le trajet d’eau d’échange
de chaleur étant en communication avec le
tuyau d’entrée d’eau (23) et le tuyau de sortie
d’eau (24), le trajet d’écoulement d’échange de
chaleur étant en communication avec l'unité
extérieure (1) a travers le tuyau d’entrée de
gaz (20) et le tuyau de sortie de liquide (21),
le réfrigérant étant configuré pour s’écouler de
I'unité extérieure (1) au trajet d’écoulement d’é-
change de chaleur a travers le tuyau d’entrée de
gaz (20).

4. Chauffe-eau selon la revendication 3, dans lequel le

dispositif de stockage de chaleur (2) comprend en
outre :
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une structure de détection de température (27)
agencée dans le logement (25) et configurée pour
détecter une température du matériau a change-
ment de phase (26).

5. Chauffe-eau selon la revendication 4, comprenant
en outre :
un dispositif de commande en communication avec
la structure de détection de température (27) et la
soupape (22), et configuré pour régler un degré 10
d’ouverture de la soupape (22) en fonction de la
structure de détection de température (27).

6. Chauffe-eau selon I'une quelconque des revendica-
tions 3-5, dans lequel le trajet d’écoulement d'é- 15
change de chaleur et le trajet d’eau d’échange de
chaleur se croisent.

7. Chauffe-eau selon I'une quelconque des revendica-
tions 3-6, dans lequel I'échangeur de chaleur estun 20
échangeur de chaleur a ailettes ou un échangeur de
chaleur a plaques.

8. Chauffe-eau selon I'une quelconque des revendica-
tions 3-7, dans lequel une température de change- 25
ment de phase du matériau 8 changement de phase
(26) est supérieure ou égale a 45°C et inférieure ou
égale a 80°C.

9. Chauffe-eau selon I'une quelconque des revendica- 30
tions 3-8, dans lequel l'unité extérieure (1) comprend
en outre :

un boitier en communication avec le trajet d’é-
coulement d’échange de chaleur a travers le 35
tuyau d’entrée de gaz (20) et le tuyau de sortie

de liquide (21) ;

un compresseur agencé dans le boitier et
communiquant avec le tuyau d’entrée de gaz
(20) ; 40
un évaporateur agencé dans le boitier, et en
communication avec le compresseur et le tuyau

de sortie de liquide (21) respectivement,

dans lequel le compresseur est configuré pour
compresser le réfrigérant et amener le réfrige- 45
rant a s’écouler du compresseur au dispositif de
stockage de chaleur (2) a travers le tuyau d’en-

trée de gaz (20), eta s’écouler du tuyau de sortie

de liquide (21) au compresseur a travers I'éva-
porateur, pour permettre au dispositif de stoc- 50
kage de chaleur (2) de stocker de la chaleur.

10. Chauffe-eau selon I'une quelconque des revendica-

tions 1-9, dans lequel la soupape (22) est un déten-
deur électronique. 55
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Fig. 2
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