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(54) WATER HEATER

(57) A water heater. The water heater comprises: an
outer machine (1), a refrigerant being provided in the
outer machine (1); and heat storage devices (2), each
heat storage device (2) comprising an air inlet pipe (20)
and a liquid outlet pipe (21) communicated with the outer
machine (1). The outer machine (1) can make the refrig-
erant flow from the air inlet pipe (20) to the heat storage
devices (2) and flow out from the liquid outlet pipe (21),

so that the heat storage device (2) can store heat. The
number of the heat storage devices (2) is at least two,
the at least two heat storage devices (2) are connected
in parallel, the liquid outlet pipe (21) of any heat storage
device (2) is provided with a valve (22), and the valve
(22) is used for adjusting the flow rate of the refrigerant
passing through the heat storage device (2).
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application claims priority to Chi-
nese Patent Application No. 201920737073.7, filed on
May 22, 2019 by HEFEI MIDEA HEATING & VENTILAT-
ING EQUIPMENT CO., LTD. and MIDEA GROUP CO.,
LTD. The entire contents of the above patent application
are incorporated herein as reference.

FIELD

[0002] The present application relates to a field of
household appliances, and more particularly, to a water
heater.

BACKGROUND

[0003] At present, a household water heater mainly in-
cludes 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 en-
ergy 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 household 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 house-
hold 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 will grow when it is not used for a long time. It
is necessary to drain the whole tank of water and fill the
whole tank with new cold water, thus resulting in a waste
of resources.

SUMMARY

[0004] The present application is intended to solve at
least one of the technical problems existing in the prior
or related art.
[0005] Therefore, the present application provides a
water heater.
[0006] To this end, the present application 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.
At least two heat storage devices are provided, the at
least two heat storage devices are connected in parallel,
the liquid output pipe of any heat storage device is pro-

vided 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 present appli-
cation 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
refrigerant into a high-temperature and high-pressure
state, and the compressed refrigerant flows from the out-
door 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 heating
is 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 re-
alized, 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 storage
device may also be installed 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 liq-
uid 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 evap-
orator to change into the gaseous refrigerant, and the
gaseous refrigerant enters the compressor again.
[0009] The water heater provided by the present ap-
plication may also include the following additional fea-
tures.
[0010] In some embodiments, any heat storage device
is provided with a water input pipe and a water output
pipe.
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[0011] In this technical solution, the water input pipe
and the water output pipe are arranged on any heat stor-
age device. A water flow enters from the water input pipe,
passes through the heat storage device and exchanges
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 devices may be
placed in different spaces, and multiple heat storage de-
vices 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
between 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 mate-
rial, 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 in-
put pipe and the liquid output pipe, to allow the refrigerant
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 in-
sulating 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
further includes 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 tem-
perature detection structure is embedded in the phase
change material for detecting the temperature of the
phase change material, determining the heat remained
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 to the temperature
in the phase change material. Specifically, the tempera-
ture detection structure is a temperature sensitive pack-
age.
[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 fur-
ther 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 proc-
ess, the temperature detection structure detects the tem-
perature of the phase change material. When the tem-
perature 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 de-
vices 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 pur-
pose 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

3 4 



EP 3 904 782 A1

4

5

10

15

20

25

30

35

40

45

50

55

cold water flowing through the heat exchange water path
to be quickly heated, thus meeting a real-time water de-
mand 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, there-
by improving the heat exchange efficiency of the 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 tem-
perature of the phase change material 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 ap-
plication 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 evapo-
rator 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] In this technical solution, the outdoor unit further
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-pres-
sure 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 stor-
age device, evaporates in the evaporator and then re-
turns to the compressor. In the heat exchange flow path,
the refrigerant exchanges heat with the phase change
material, 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] In some embodiments, the valve is 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 control-
led 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.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] The above and/or additional aspects and ad-
vantages of the present application will become apparent
and easy to understand from descriptions of embodi-
ments 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 objects,
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, provid-
ed 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 here-
in, and therefore the protection scope of the present ap-
plication is not limited by the specific embodiments dis-
closed below.
[0037] A water heater according 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] In view 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.
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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] As shown in Fig. 1, the water heater provided
in 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 refrig-
erant 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 cor-
respondingly. 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
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 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 us-
er’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 liq-
uid 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 evap-
orator to change into the gaseous refrigerant, and the
gaseous refrigerant enters the compressor again.
[0042] In some embodiments, any heat storage device

2 is provided with a water input pipe 23 and a water output
pipe 24.
[0043] As shown in 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 en-
ters from the water input pipe 23, passes through the
heat storage device 2 and exchanges heat with the heat
storage device 2, and a hot water flows out from the water
output pipe 24. Since any heat storage device 2 is pro-
vided 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 de-
vices 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
exchanger includes a heat exchange flow path and a
heat exchange water path, and the phase change mate-
rial 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 re-
frigerant can flow from the outdoor unit 1 through the gas
input pipe 20 to the heat exchange flow path.
[0045] As shown in Fig. 2, in this 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 a direction 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 output pipe 24 in Fig. 2, thus meeting the water
demand of the user.
[0046] Specifically, the outdoor unit 1 and the heat ex-
change flow path are communicated through the gas in-
put 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
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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 dissipated
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
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 embed-
ded in the phase change material 26 for detecting the
temperature of the phase change material 26, determin-
ing the heat remained in the phase change material 26,
and judging whether a heat storage action is completed
or whether the phase change material 26 needs to be
heated according to the temperature in the phase change
material 26. Specifically, the temperature detection struc-
ture 27 is a temperature sensitive package.
[0050] In some 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 fur-
ther 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 de-
tection 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 op-
erating.
[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 max-
imum, and the opening degrees of the valves 22 corre-
sponding to other heat storage devices 2 are each re-

duced to a certain one, so that most of the refrigerant
circulating in a system circulates in this heat storage de-
vice 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-
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 exchanger is 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, there-
by 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 tem-
perature of the phase change material 26 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, un-
der the premise of providing the same volume of hot wa-
ter, the volume of the water heater provided by the
present application is reduced by more than 45% in com-
parison with the water-storage heat-pump water heater.
[0060] In some embodiments, 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 fur-
ther includes the casing as well as the compressor and
the evaporator arranged in the casing. Specifically, the
compressor compresses the refrigerant, and the refrig-
erant is compressed into a high-temperature and high-
pressure gaseous state in the compressor and then en-
ters the heat storage device 2, flows from the liquid output
pipe 21 to the evaporator after exchanging heat in 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
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flows back to the compressor from the heat storage de-
vice 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-
tronic expansion valve.
[0063] In this technical solution, the valve 22 is the elec-
tronic expansion valve, and the flow rate of the refrigerant
passing through the heat storage device 2 can be con-
trolled by controlling the opening degree of the electronic
expansion valve, thereby controlling the heating 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 out-
door 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 pro-
viding 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
heat exchanger or another structure. The heat exchanger
acts as a condenser during the heat storage process.
The heat exchange flow path and the heat exchange wa-
ter path are arranged in the heat exchanger and inter-
sected 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 stor-
age device 2, the cold water enters the heat storage de-
vice 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 ter-
minal from the water output pipe 24. The temperature
sensitive package is arranged in the heat storage device
2, and the temperature sensitive package detects the
temperature of the phase change material 26 in real time,
and judges whether the heat storage device 2 has com-
pleted 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
expansion valve, for adjusting the flow rate of the refrig-
erant 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", "connected" and "fix
ed" shall be broadly understood. For example, they may
be fixed connections, or detachable connections or inte-
grated connections; they may also be direct connections
or indirect connections through intermediate medium.
For those skilled in the art, the specific meaning of the
above terms in the present application may be under-
stood 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 embod-
iment or example. Moreover, the particular features,
structures, materials, or characteristics described may
be combined in any suitable manner in one or more em-
bodiments 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
modifications and variations. Any modifications, alterna-
tives and improvements, which are made without depart-
ing from the spirit and principle of the present application,
should fall in the scope of the present application.

Claims

1. A water heater, comprising:

an outdoor unit provided with a refrigerant there-
in;
a heat storage device comprising a gas input
pipe and a liquid output pipe communicated with
the outdoor unit, the outdoor unit being config-
ured 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,
wherein at least two heat storage devices are
provided, the at least two heat storage devices
are connected in parallel, the liquid output 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.

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

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

a housing with a phase change material filled
therein;
a heat exchanger arranged in the housing, and
comprising a heat exchange flow path and a
heat exchange water path, the phase change
material being filled between the heat exchange
flow path and the heat exchange water path, the
heat exchange water path being communicated
with the water input pipe and the water output
pipe, the heat exchange flow path being com-
municated with the outdoor unit through the gas
input pipe and the liquid output pipe, the refrig-
erant being configured to flow from the outdoor
unit to the heat exchange flow path through the
gas input pipe.

4. The water heater according to claim 3, wherein the
heat storage device further comprises:
a temperature detection structure arranged in the
housing and configured to detect a temperature of
the phase change material.

5. The water heater according to claim 4, further com-
prising:
a control device communicated with the temperature
detection structure and the valve, and configured to
adjust an opening degree of the valve according to
the temperature detection structure.

6. 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.

7. 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.

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

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

a casing communicated with the heat exchange
flow path through the gas input pipe and the liq-
uid output pipe;
a compressor arranged in the casing and com-
municated with the gas input pipe;
an evaporator arranged in the casing, and com-
municated with the compressor and the liquid
output pipe 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 through the gas input pipe, and to flow
from the liquid output pipe to the compressor
through the evaporator, to allow the heat storage
device to store heat.

10. The water heater according to any one of claims 1-9,
wherein the valve is an electronic expansion valve.
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