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(57) A heat-pump drinking water system, a control
method thereof and a heat-pump drinking water device
are provided. The heat-pump drinking water system in-
cludes: a compressor, a main condenser, a throttling de-
vice and an evaporator connected end-to-end sequen-
tially and configured to form a refrigerant circuit; an aux-
iliary condenser having a first end connected between
an exhaust port of the compressor and the main con-
denser and a second end connected between the main

condenser and the throttling device; a control valve as-
sembly configured to control an exhausted gas of the
compressor to flow through one of the main condenser
and the auxiliary condenser selectively; and a hot water
storage tank connected with the main condenser for cir-
culating heat exchange with the main condenser, and a
cold water storage tank connected with the evaporator
for circulating heat exchange with the evaporator.
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Description

FIELD

[0001] The present disclosure relates to a technical
field of drinking water device, and particularly, to a heat-
pump drinking water system, a control method thereof,
and a heat-pump drinking water device.

BACKGROUND

[0002] In the related art, cold water and hot water are
generally produced by two sets of drinking water devices,
one set produces the hot water, and the other set pro-
duces the cold water. Generally, the drinking water de-
vice used for producing the cold water adopts an evap-
orative refrigeration cycle, and the drinking water device
used for producing the hot water adopts an electrical
heating. However, the electrical heating has a large en-
ergy consumption, and the two sets of drinking water
devices provide a complicated structure.

SUMMARY

[0003] The present disclosure seeks to solve one of
the technical problems existing in the related art at least
to some extent. Accordingly, a heat-pump drinking water
system is provided by embodiments of the present dis-
closure. The heat-pump drinking water system may pro-
duce hot water and cold water at the same time, and has
a simple structure and a low energy consumption.
[0004] A control method of the above heat-pump drink-
ing water system is further provided by embodiments of
the present disclosure.
[0005] A heat-pump drinking water device having the
above heat-pump drinking water system is further pro-
vided by embodiments of the present disclosure.
[0006] The heat-pump drinking water system accord-
ing to a first aspect of embodiments of the present dis-
closure includes: a compressor, a main condenser, a
throttling device and an evaporator connected end-to-
end sequentially and configured to form a refrigerant cir-
cuit; an auxiliary condenser having a first end connected
between an exhaust port of the compressor and the main
condenser and a second end connected between the
main condenser and the throttling device; a control valve
assembly configured to control an exhausted gas of the
compressor to flow through one of the main condenser
and the auxiliary condenser selectively; a hot water stor-
age tank and a cold water storage tank configured to
store water, in which the hot water storage tank is con-
nected with the main condenser for circulating heat ex-
change with the main condenser, and the cold water stor-
age tank is connected with the evaporator for circulating
heat exchange with the evaporator.
[0007] With the heat-pump drinking water system ac-
cording to embodiments of the present disclosure, the
hot water storage tank is connected to and exchanges

heat circularly with the main condenser, the cold water
storage tank is connected to and exchanges heat circu-
larly with the evaporator. Thus, the hot water and the cold
water may be produced at the same time, the energy
consumption is saved, and a high efficient utilization of
energy is realized. Moreover, by providing the auxiliary
condenser, the cold water with a relative low temperature
may be produced by the system and a stable operation
of the system is ensured, so a high requirement for drink-
ing water may be satisfied.
[0008] According to some embodiments of the present
disclosure, the control valve assembly includes a first on-
off valve and a second on-off valve, the first on-off valve
is connected with the main condenser in series and dis-
posed adjacent to a refrigerant inlet of the main condens-
er, and the second on-off valve is connected with the
auxiliary condenser in series and disposed adjacent to a
refrigerant inlet of the auxiliary condenser.
[0009] According to some embodiments of the present
disclosure, the control valve assembly includes a three-
way valve having a first valve port, a second valve port
and a third valve port, the first valve port is connected
with the exhaust port of the compressor, the second valve
port is connected with a refrigerant inlet of the main con-
denser, the third valve port is connected with the first end
of the auxiliary condenser, and the three-way valve is
configured in such a manner that the first valve port is
communicated with one of the second valve port and the
third valve port and is cut off from the other one of the
second valve port and the third valve port selectively.
[0010] According to some embodiments of the present
disclosure, the three-way valve is an electric three-way
valve.
[0011] According to some embodiments of the present
disclosure, the heat-pump drinking water system further
includes a heat-dissipation fan configured for heat dissi-
pation of the auxiliary condenser.
[0012] According to some embodiments of the present
disclosure, the heat-pump drinking water system further
includes a first one-way valve and a second one-way
valve, the first one-way valve is connected with the main
condenser in series and configured to allow a refrigerant
to circulate only in a direction from a refrigerant outlet of
the main condenser to the throttling device, the second
one-way valve is connected with the auxiliary condenser
in series and configured to allow the refrigerant to circu-
late only in a direction from the second end of the auxiliary
condenser to the throttling device.
[0013] According to some embodiments of the present
disclosure, the heat-pump drinking water system further
includes an electrical heater disposed in the hot water
storage tank.
[0014] The control method of the above heat-pump
drinking water system according to a second aspect of
embodiments of the present disclosure includes: detect-
ing a water temperature Tm in the hot water storage tank
and a water temperature Tn in the cold water storage
tank; when Tm<T1 and Tn>T2, controlling by the control
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valve assembly the exhausted gas of the compressor to
flow towards the main condenser, and forming the refrig-
erant circuit by the compressor, the main condenser, the
throttling device and the evaporator, in which T1 is a first
preset temperature and T2 is a second preset tempera-
ture; when Tm≥T1 and Tn>T2, controlling by the control
valve assembly the exhausted gas of the compressor to
flow towards the auxiliary condenser, and forming the
refrigerant circuit by the compressor, the auxiliary con-
denser, the throttling device and the evaporator; and
when Tn≤T2, stopping the compressor operating.
[0015] The control method of the above heat-pump
drinking water system according to embodiments of the
present disclosure is easy to be controlled and achieved.
With the control method, the hot water and the cold water
may be produced at the same time, the temperature of
the cold water may reach a lower temperature, and the
energy consumption saving may be realized better.
[0016] The control method of the above heat-pump
drinking water system according to a third aspect of em-
bodiments of the present disclosure includes: detecting
a water temperature Th in the hot water storage tank and
a water temperature Tc in the cold water storage tank;
when Th<T3 and Tc>T4, controlling by the control valve
assembly the exhausted gas of the compressor to flow
towards the main condenser, and forming the refrigerant
circuit by the compressor, the main condenser, the throt-
tling device and the evaporator, in which T3 is a third
preset temperature and T4 is a fourth preset temperature;
when T5>Th≥T3 and Tc>T4, controlling by the control
valve assembly the exhausted gas of the compressor to
flow towards the auxiliary condenser, forming the refrig-
erant circuit by the compressor, the auxiliary condenser,
the throttling device and the evaporator, and starting the
electrical heater, in which T5 is a fifth preset temperature
and T5>T3; when Th<T5 and Tc≤T4, stopping the com-
pressor operating, and starting the electrical heater; and
when Th≥T5 and Tc≤T4, stopping both the compressor
and the electrical heater operating.
[0017] The control method of the above heat-pump
drinking water system according to embodiments of the
present disclosure is easy to be controlled and achieved.
With the control method, it is convenient for the heat-
pump drinking water system to start different operation
modes according to the water temperatures in the hot
water storage tank and in the cold water storage tank,
the hot water and the cold water may be produced at the
same time, and also the temperatures of the hot water
and the cold water may reach a requirement for drinking
water. Moreover, the energy consumption saving is re-
alized better.
[0018] The heat-pump drinking water device according
to a fourth aspect of embodiments of the present disclo-
sure includes: a cabinet; and a heat-pump drinking water
system according to the first aspect of embodiments of
the present disclosure, in which the heat-pump drinking
water system is disposed in the cabinet.
[0019] With the heat-pump drinking water device ac-

cording to embodiments of the present disclosure, by pro-
viding the above heat-pump drinking water system, the
hot water and the cold water may be produced at the
same time, the energy consumption is saved, and also,
a higher requirement for drinking water is satisfied.
[0020] According to some embodiments of the present
disclosure, the cabinet has a first chamber, a second
chamber and a third chamber arranged in an up and down
direction, the hot water storage tank and the cold water
storage tank are disposed in the first chamber, the main
condenser and the evaporator are disposed in the sec-
ond chamber, the compressor and the auxiliary condens-
er are disposed in the third chamber.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

Fig. 1 is a schematic view of a heat-pump drinking
water system according to an embodiment of the
present disclosure;
Fig. 2 is an operation schematic view of a heat-pump
drinking water system according to an embodiment
of the present disclosure, in which a first on-off valve
is on and a second on-off valve is off;
Fig. 3 is an operation schematic view of a heat-pump
drinking water system according to an embodiment
of the present disclosure, in which a second on-off
valve is on and a first on-off valve is off;
Fig. 4 is a schematic view of a heat-pump drinking
water system according to another embodiment of
the present disclosure;
Fig. 5 is a schematic view of a heat-pump drinking
water system according to another embodiment of
the present disclosure;
Fig. 6 is a flow chart of a control method of a heat-
pump drinking water system according to an embod-
iment of the present disclosure, in which a hot water
storage tank is not provided with an electrical heater;
Fig. 7 is a flow chart of a control method of a heat-
pump drinking water system according to an embod-
iment of the present disclosure, in which a hot water
storage tank is provided with an electrical heater; and
Fig. 8 is a schematic view of a heat-pump drinking
water device according to an embodiment of the
present disclosure.

Reference numerals:

[0022]

heat-pump drinking water system 100,
compressor 10, main condenser 11, throttling device
12, evaporator 13, auxiliary condenser 14, heat-dis-
sipation fan 15, hot water storage tank 16, electrical
heater 161, cold water storage tank 17, first water
pump 18, second water pump 19,
first on-off valve 21, second on-off valve 22, three-
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way valve 30, first valve port 31, second valve port
32, third valve port 33, first one-way valve 41, second
one-way valve 42,
heat-pump drinking water device 200, cabinet 201,
first chamber 202, second chamber 203, third cham-
ber 204.

DETAILED DESCRIPTION

[0023] Embodiments of the present disclosure will be
described in detail in the following. Examples of the em-
bodiments are shown in the drawings. The embodiments
described with reference to the drawings are illustrative,
which is only used to explain the present disclosure and
shouldn’t be construed to limit the present disclosure.
[0024] In the specification, it should be understood that
terms such as "up", "down", "front", "rear", "left", "right",
"vertical", "horizontal", "inner", "outer" should be con-
strued to refer to the orientation as then described or as
shown in the drawings under discussion. These relative
terms are for convenience of description and do not re-
quire that the present disclosure be constructed or oper-
ated in a particular orientation, so shall not be construed
to limit the present disclosure.
[0025] In addition, terms such as "first" and "second"
are used herein for purposes of description and are not
intended to indicate or imply relative importance or sig-
nificance or to imply the number of indicated technical
features. Thus, the feature defined with "first" and "sec-
ond" may comprise one or more of this feature. In the
description of the present disclosure, "a plurality of"
means two or more than two, unless specified otherwise.
[0026] In the present disclosure, unless specified or
limited otherwise, the terms "mounted", "connected",
"coupled", "fixed" should be understood broadly, and
may be, for example, fixed connections, detachable con-
nections, or integral connections; may also be direct con-
nections or indirect connections via intervening struc-
tures; may also be inner communications or interaction
relationships of two elements, unless specified or limited
otherwise, which can be understood by those skilled in
the art according to specific situations.
[0027] A heat-pump drinking water system 100 accord-
ing to embodiments of the present disclosure is described
in the following with reference to Fig. 1 to Fig. 8.
[0028] As shown in Fig. 1 to Fig. 8, the heat-pump
drinking water system 100 according to a first aspect of
embodiments of the present disclosure includes a com-
pressor 10, a main condenser 11, a throttling device 12,
an evaporator 13, an auxiliary condenser 14, a control
valve assembly, a hot water storage tank 16 and a cold
water storage tank 17 configured to store water.
[0029] Specifically, the compressor 10, the main con-
denser 11, the throttling device 12 and the evaporator 13
are connected end-to-end sequentially and are config-
ured to form a refrigerant circuit. The hot water storage
tank 16 is connected with the main condenser 11 for cir-
culating heat exchange with the main condenser 11, such

that the water in the hot water storage tank 16 may ex-
change heat with the main condenser 11, thus increasing
a water temperature in the hot water storage tank 16.
The cold water storage tank 17 is connected with the
evaporator 13 for circulating heat exchange with the
evaporator 13, such that the water in the cold water stor-
age tank 17 may exchange heat with the evaporator 13,
thus decreasing a water temperature in the cold water
storage tank 17. Therefore, the hot water and the cold
water may be produced at the same time, the energy
may be made full use of, and the energy consumption
may be saved.
[0030] Optionally, the evaporator 13, the main con-
denser 11 and the auxiliary condenser 14 may be con-
figured to be a plate heat exchanger or a double-pipe
heat exchanger; the throttling device 12 may be config-
ured to be an electronic expansion valve, a thermostatic
expansion valve or a capillary tube; the auxiliary con-
denser 14 may be configured to be a micro-channel heat
exchanger or a finned tube heat exchanger; and the com-
pressor 10 may be configured to be a vertical compressor
or a horizontal compressor.
[0031] The auxiliary condenser 14 has a first end con-
nected between an exhaust port of the compressor 10
and the main condenser 11 and a second end connected
between the main condenser 11 and the throttling device
12. The control valve assembly controls an exhausted
gas of the compressor 10 to flow through one of the main
condenser 11 and the auxiliary condenser 14 selectively.
That is, during an operation process of the compressor
10, the control valve assembly controls the compressor
10 to be communicated with one of the main condenser
11 and the auxiliary condenser 14.
[0032] For example, with reference to Fig. 2 (arrows in
the figure represent flowing directions of the refrigerant
and the water respectively), when the compressor 10 is
communicated with the main condenser 11, the compres-
sor 10 is cut off from the auxiliary condenser 14, and thus
the compressor 10, the main condenser 11, the throttling
device 12 and the evaporator 13 form the refrigerant cir-
cuit. Therefore, the refrigerant is compressed by the com-
pressor 10 into a refrigerant with a high temperature and
a high pressure, and the refrigerant with the high tem-
perature and the high pressure is exhausted into the main
condenser 11 through the exhaust port of the compressor
10. The refrigerant with the high temperature and the
high pressure is condensed and releases heat in the main
condenser 11. The refrigerant is throttled and depressu-
rized by the throttling device 12 after flowing out of the
main condenser 11, and then flows into the evaporator
13. The refrigerant is evaporated and absorbs heat in the
evaporator 13 to form a refrigerant with a low temperature
and a low pressure. The refrigerant with the low temper-
ature and the low pressure flows out of the evaporator
13, and then flows back into the compressor 10 through
a gas returning port of the compressor 10, so as to be
compressed again, thus forming a refrigerant cycle.
[0033] In this case, the water flowing out of the hot
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water storage tank 16 may exchange heat with the main
condenser 11, absorb the heat radiated from the main
condenser 11, and then flow back into the hot water stor-
age tank 16 after the heat exchange with the main con-
denser 11, repeated in this way, thus increasing the water
temperature in the hot water storage tank 16. Also, the
water flowing out of the cold water storage tank 17 may
exchange heat with the evaporator 13, the refrigerant in
the evaporator 13 absorbs the heat radiated from the
water flowing out of the cold water storage tank 17 when
being evaporated, and then the water flows back into the
cold water storage tank 17 after the heat exchange with
the evaporator 13, repeated in this way, thus reducing
the water temperature in the cold water storage tank 17.
[0034] For example, with reference to Fig. 3 (arrows in
the figure represent flowing directions of the refrigerant
and the water respectively), when the compressor 10 is
communicated with the auxiliary condenser 14, the com-
pressor 10 is cut off from the main condenser 11, and
the compressor 10, the auxiliary condenser 14, the throt-
tling device 12 and the evaporator 13 form the refrigerant
circuit. Thus, the refrigerant is compressed by the com-
pressor 10 into a refrigerant with a high temperature and
a high pressure, and the refrigerant with the high tem-
perature and the high pressure is exhausted into the aux-
iliary condenser 14 through the exhaust port of the com-
pressor 10. The refrigerant with the high temperature and
the high pressure is condensed and releases heat in the
auxiliary condenser 14. The refrigerant is throttled and
depressurized by the throttling device 12 after flowing
out of the auxiliary condenser 14, and then flows into the
evaporator 13. The refrigerant is evaporated and absorbs
heat in the evaporator 13 to form a refrigerant with a low
temperature and a low pressure, and the refrigerant with
the low temperature and the low pressure flows back into
the compressor 10 through the gas returning port of the
compressor 10 after flowing out of the evaporator 13, so
as to be compressed again, thus forming a refrigerant
cycle. Also, the water flowing out of the cold water storage
tank 17 may exchange heat with the evaporator 13, and
the refrigerant in the evaporator 13 absorbs the heat ra-
diated from the water flowing out of the cold water storage
tank 17 when being evaporated, so the water tempera-
ture in the cold water storage tank 17 may be reduced.
[0035] It should be noted that, in an initial operation of
the heat-pump drinking water system 100, the water in
the hot water storage tank 16 needs to be heated and
the water in the cold water storage tank 17 needs to be
cooled, so the compressor 10 is communicated with the
main condenser 11 and cut off from the auxiliary con-
denser 14 at this moment. Thus, with the water in the hot
water storage tank 16 exchanging heat with the main
condenser 11, the water temperature in the hot water
storage tank 16 may be increased, and also, with the
water in the cold water storage tank 17 exchanging heat
with the evaporator 13, the water temperature in the cold
water storage tank 17 may be decreased.
[0036] After the heat-pump drinking water system 100

operates for a period of time, the water temperature in
the hot water storage tank 16 increases gradually, and
the water temperature in the cold water storage tank 17
decreases gradually. Because of characteristics of the
heat-pump drinking water system, a condensation tem-
perature cannot be too high, so the water temperature in
the hot water storage tank 16 will not increase infinitely,
and the water temperature in the cold water storage tank
17 will not continue decreasing. At this time, the com-
pressor 10 may be cut off from the main condenser 11
and communicated with the auxiliary condenser 14, and
thus the compressor 10, the auxiliary condenser 14, the
throttling device 12 and the evaporator 13 form the re-
frigerant circuit. Thus, the water in the cold water storage
tank 17 may be continued being cooled, so as to allow
the water in the cold water storage tank 17 to reach a
lower temperature.
[0037] Thus, by means of the heat-pump drinking wa-
ter system 100 described above, the hot water and the
cold water may be produced at the same time, and the
energy consumption is saved. Also, the water tempera-
ture of the cold water may be lowered further by providing
the auxiliary condenser 14, and thus a higher require-
ment for drinking water is satisfied.
[0038] It may be understood that, when the hot water
and the cold water produced by the heat-pump drinking
water system 100 reach set temperatures of the drinking
water, the user may take water from the hot water storage
tank 16 and the cold water storage tank 17. When water
quantities in the hot water storage tank 16 and the cold
water storage tank 17 are not enough, the hot water stor-
age tank 16 and the cold water storage tank 17 may be
supplemented with water.
[0039] With the heat-pump drinking water system 100
according to embodiments of the present disclosure, the
hot water storage tank 16 is connected to and exchanges
heat circularly with the main condenser 11, and the cold
water storage tank 17 is connected to and exchanges
heat circularly with the evaporator 13, such that the hot
water and the cold water may be produced at the same
time. Thus, a high efficient utilization of energy is realized,
and the energy consumption is saved. By providing the
auxiliary condenser 14, the cold water with a lower tem-
perature may be produced by the system and a stable
operation of the system is ensured, so a higher require-
ment for drinking water is satisfied.
[0040] A plurality of embodiments of the heat-pump
drinking water system 100 according to the present dis-
closure will be described in detail with reference to Fig.
1 to Fig. 8.

Embodiment one

[0041] With reference to Figs. 1-3, in the present em-
bodiment, the control valve assembly includes a first on-
off valve 21 and a second on-off valve 22. The first on-
off valve 21 is connected with the main condenser 11 in
series and disposed adjacent to a refrigerant inlet of the
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main condenser 11, and the second on-off valve 22 is
connected with the auxiliary condenser 14 in series and
disposed adjacent to a refrigerant inlet of the auxiliary
condenser 14.
[0042] Thus, when the first on-off valve 21 is on and
the second on-off valve 22 is off, the compressor 10 is
communicated with the main condenser 11 and cut off
from the auxiliary condenser 14, and thus the compressor
10, the main condenser 11, the throttling device 12 and
the evaporator 13 form the refrigerant circuit; when the
second on-off valve 22 is on and the first on-off valve 21
is off, the compressor 10 is communicated with the aux-
iliary condenser 14 and cut off from the main condenser
11, and thus the compressor 10, the auxiliary condenser
14, the throttling device 12 and the evaporator 13 form
the refrigerant circuit. Please refer to what is mentioned
above for a specific operation process, which will not be
repeated in detail here.
[0043] The heat-pump drinking water system 100 may
further include a heat-dissipation fan 15 configured for
heat dissipation of the auxiliary condenser 14, so the heat
radiated from the auxiliary condenser 14 may be dissi-
pated timely, thus improving an operation efficiency of
the system.
[0044] The heat-pump drinking water system 100 may
further include a first one-way valve 41 and a second
one-way valve 42. The first one-way valve 41 is connect-
ed with the main condenser 11 in series and configured
to allow the refrigerant to circulate only in a direction from
a refrigerant outlet of the main condenser 11 to the throt-
tling device 12, thus preventing the refrigerant from back-
flow. The second one-way valve 42 is connected with the
auxiliary condenser 14 in series and configured to allow
the refrigerant to circulate only in a direction from the
second end of the auxiliary condenser 14 to the throttling
device 12, thus preventing the refrigerant from backflow.
[0045] The heat-pump drinking water system 100 may
further include a first water pump 18 and a second water
pump 19. The first water pump 18 is connected between
the hot water storage tank 16 and the main condenser
11. The first water pump 18 is used for drawing the water
out of the hot water storage tank 16 to exchange heat
with the main condenser 11 and pumping the water into
the hot water storage tank 16 after the heat exchange,
so that the water in the hot water storage tank 16 may
exchange heat with the main condenser 11 repeatedly,
and a flow cycle of the water is accelerated, thus improv-
ing the heat exchange efficiency. The second water
pump 19 is connected between the cold water storage
tank 17 and the evaporator 13. The second water pump
19 is used for drawing the water out of the cold water
storage tank 17 to exchange heat with the evaporator 13
and pumping the water into the cold water storage tank
17 after the heat exchange, so that the water in the cold
water storage tank 17 may exchange heat with the evap-
orator 13 repeatedly, and the flow cycle of the water is
accelerated, thus improving the heat exchange efficien-
cy.

[0046] In addition, the hot water storage tank 16 is fur-
ther provided with an electrical heater 161 used for heat-
ing therein. When the water temperature in the hot water
storage tank 16 is not high enough, the electrical heater
161 may be used to heat the water so as to further in-
crease the water temperature, so that the water temper-
ature in the hot water storage tank 16 may reach a higher
temperature.
[0047] In the operation process of the heat-pump drink-
ing water system 100, according to changes of the water
temperature in the hot water storage tank 16 and the
water temperature in the cold water storage tank 17, two
following cases are included.
[0048] First case: after the heat-pump drinking water
system 100 operates for a period of time, the water tem-
perature in the hot water storage tank 16 reaches a set
heating temperature of the heat-pump drinking water sys-
tem. At this time, the water temperature in the hot water
storage tank 16 has a small difference from the temper-
ature of the main condenser 11, and the heat exchange
cannot be performed. However, the water temperature
in the cold water storage tank 17 has not reached a set
drinking temperature of cold water, so the water in the
cold water storage tank 17 needs to be cooled further.
In this case, the control valve assembly may control the
exhausted gas of the compressor 10 to flow through the
auxiliary condenser 14, that is, the compressor 10 is com-
municated with the auxiliary condenser 14 and cut off
from the main condenser 11, and thus the compressor
10, the auxiliary condenser 14, the throttling device 12
and the evaporator 13 form the refrigerant circuit. Thus,
the water in the cold water storage tank 17 may continue
exchanging heat with the evaporator 13, so that the water
temperature in the cold water storage tank 17 may be
reduced further, and thus the water temperature in the
cold water storage tank 17 may reach a lower tempera-
ture. When the water temperature in the cold water stor-
age tank 17 is reduced to the set drinking temperature
of the cold water, the compressor 10 stops operating.
Nevertheless, the water in the hot water storage tank 16
may be heated by the electrical heater 161, so that the
water temperature in the hot water storage tank 16 may
be increased to a higher temperature, for example a set
drinking temperature of hot water.
[0049] Second case: after the heat-pump drinking wa-
ter system 100 operates for a period of time, the water
temperature in the cold water storage tank 17 reaches
the set drinking temperature of the cold water, while the
water temperature in the hot water storage tank 16 has
not reached a set heating temperature of the heat-pump
drinking water system. As the water in the cold water
storage tank 17 needs not to be cooled further, the com-
pressor 10 stops operating. At this time, the water in the
hot water storage tank 16 may be heated by the electrical
heater 161, so as to increase the water temperature in
the hot water storage tank 16 to the set drinking temper-
ature of the hot water.
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Embodiment two

[0050] The heat-pump drinking water system 100 in
the present embodiment differs from the heat-pump
drinking water system 100 in above embodiment one only
in configurations of the control valve assembly, and other
structures of these two heat-pump drinking water sys-
tems 100 are substantially same, which will not be re-
peated in detail here.
[0051] With reference to Fig. 4 and Fig. 5, in the present
embodiment, the control valve assembly includes a
three-way valve 30. The three-way valve 30 has a first
valve port 31, a second valve port 32 and a third valve
port 33. The first valve port 31 is connected with the ex-
haust port of the compressor 10, the second valve port
32 is connected with a refrigerant inlet of the main con-
denser 11, and the third valve port 33 is connected with
the first end of the auxiliary condenser 14. The three-way
valve 30 is configured in such a manner that the first valve
port 31 is communicated with one of the second valve
port 32 and the third valve port 33 and is cut off from the
other one of the second valve port 32 and the third valve
port 33 selectively.
[0052] Thus, when the first valve port 31 is communi-
cated with the second valve port 32 and the first valve
port 31 is cut off from the third valve port 33, the com-
pressor 10 is communicated with the main condenser 11
and cut off from the auxiliary condenser 14, and thus the
compressor 10, the main condenser 11, the throttling de-
vice 12 and the evaporator 13 form the refrigerant circuit.
When the first valve port 31 is communicated with the
third valve port 33 and the first valve port 31 is cut off
from the second valve port 32, the compressor 10 is com-
municated with the auxiliary condenser 14 and cut off
from the main condenser 11, and thus the compressor
10, the auxiliary condenser 14, the throttling device 12
and the evaporator 13 form the refrigerant circuit. Please
refer to what is mentioned above for a specific operation
process, which will not be repeated in detail here. Op-
tionally, the three-way valve 30 may be an electric three-
way valve.
[0053] A control method of the heat-pump drinking wa-
ter system 100 according to embodiments of the present
disclosure will be described with reference to Fig. 6 and
Fig. 7.
[0054] With reference to Fig. 6, a control method of the
above heat-pump drinking water system 100 according
to a second aspect of embodiments of the present dis-
closure is provided, in which the hot water storage tank
16 is not provided with the electrical heater 161 therein.
The control method includes: detecting a water temper-
ature Tm in the hot water storage tank 16 and a water
temperature Tn in the cold water storage tank 17, and
comparing the water temperature Tm and the water tem-
perature Tn with preset temperatures. The compassion
results may include several cases as followed.
[0055] When Tm<T1 and Tn>T2, the control valve as-
sembly controls the exhausted gas of the compressor 10

to flow towards the main condenser 11, and the com-
pressor 10, the main condenser 11, the throttling device
12 and the evaporator 13 form the refrigerant circuit. In
this case, the water in the hot water storage tank 16 may
exchange heat with the main condenser 11, and thus the
water temperature in the hot water storage tank 16 may
be increased. The water in the cold water storage tank
17 may exchange heat with the evaporator 13, and thus
the water temperature in the cold water storage tank 17
may be reduced. T1 is a first preset temperature, for ex-
ample T1 is a set drinking temperature of hot water, and
T2 is a second preset temperature, for example T2 is a
set drinking temperature of cold water.
[0056] When Tm≥T1 and Tn>T2, the control valve as-
sembly controls the exhausted gas of the compressor 10
to flow towards the auxiliary condenser 14, and the com-
pressor 10, the auxiliary condenser 14, the throttling de-
vice 12 and the evaporator 13 form the refrigerant circuit.
In this case, the water in the cold water storage tank 17
may exchange heat with the evaporator 13, thus reducing
the water temperature in the cold water storage tank 17
further.
[0057] When Tn≤T2, the water temperature in the cold
water storage tank 17 reaches the set drinking temper-
ature of the cold water, and the compressor stops oper-
ating.
[0058] When the water temperature in the hot water
storage tank 16 decreases or the water temperature in
the cold water storage tank 17 increases, the above cycle
is repeated.
[0059] The control method of the heat-pump drinking
water system 100 according to embodiments of the
present disclosure is easy to be controlled and achieved.
With the control method, the hot water and the cold water
may be produced at the same time, the temperature of
the cold water may reach a lower temperature, and also,
the energy consumption saving may be realized better.
[0060] With reference to Fig. 7, the control method of
the above heat-pump drinking water system 100 accord-
ing to a third aspect of embodiments of the present dis-
closure is provided, in which the hot water storage tank
16 is provided with the electrical heater 161 therein. The
control method includes: detecting a water temperature
Th in the hot water storage tank 16 and a water temper-
ature Tc in the cold water storage tank 17, and comparing
the water temperature Th and the water temperature Tc
with preset temperatures. The comparison results may
include several cases as followed.
[0061] When Th<T3 and Tc>T4, the control valve as-
sembly controls the exhausted gas of the compressor 10
to flow towards the main condenser 11, and the com-
pressor 10, the main condenser 11, the throttling device
12 and the evaporator 13 form the refrigerant circuit. In
this case, the water in the hot water storage tank 16 may
exchange heat with the main condenser 11, thus increas-
ing the water temperature in the hot water storage tank
16. Also, the water in the cold water storage tank 17 may
exchange heat with the evaporator 13, thus reducing the
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water temperature in the cold water storage tank 17. T3
is a third preset temperature, for example T3 is a set
heating temperature of the heat-pump drinking water sys-
tem. T4 is a fourth preset temperature, for example T4
is a set drinking temperature of cold water.
[0062] When T5>Th≥T3 and Tc>T4, the control valve
assembly controls the exhausted gas of the compressor
10 to flow towards the auxiliary condenser 14, the com-
pressor 10, the auxiliary condenser 14, the throttling de-
vice 12 and the evaporator 13 form the refrigerant circuit,
and the electrical heater 161 is started. In this case, the
water in the cold water storage tank 17 may exchange
heat with the evaporator 13, thus reducing the water tem-
perature in the cold water storage tank 17 further; the
water in the hot water storage tank 16 is heated further
by the electrical heater 161. T5 is a fifth preset temper-
ature and T5>T3, for example T5 is a set drinking tem-
perature of hot water.
[0063] When Th<T5 and Tc≤T4, the water temperature
in the cold water storage tank 17 reaches the set drinking
temperature of the cold water and the water in the cold
water storage tank 17 does not to be cooled, so the com-
pressor stops operating. However, the water tempera-
ture in the hot water storage tank 16 has not reached the
set drinking temperature of the hot water, so the electrical
heater 161 is started to heat the water in the hot water
storage tank 16.
[0064] When Th≥T5 and Tc≤T4, the water temperature
in the hot water storage tank 16 reaches the set drinking
temperature of the hot water, the water temperature in
the cold water storage tank 17 reaches the set drinking
temperature of the cold water, and thus both the com-
pressor 10 and the electrical heater 161 stop operating.
[0065] When the water temperature in the hot water
storage tank 16 decreases or the water temperature in
the cold water storage tank 17 increases, the above cycle
is repeated.
[0066] The preset temperatures T3, T4 and T5 may be
determined according to actual situations. For example,
for a conventional refrigerant, T3 is about 55°C, and for
some refrigerants such as carbon dioxide, T3 may reach
90°C. T4 may be set between 1°C and 5°C, and T5 may
be set between 80°C and 100°C.
[0067] The control method of the heat-pump drinking
water system 100 according to embodiments of the
present disclosure is easy to be controlled and achieved.
With the control method, it is convenient for the heat-
pump drinking water system 100 to start different oper-
ation modes according to the water temperatures in the
hot water storage tank 16 and in the cold water storage
tank 17, such that the hot water and the cold water may
be produced at the same time, and also, the temperatures
of the hot water and of the cold water may satisfy drinking
requirements, thus realizing the energy consumption
saving better.
[0068] A heat-pump drinking water device 200 accord-
ing to embodiments of the present disclosure will be de-
scribed with reference to Fig. 8.

[0069] With reference to Fig. 8, the heat-pump drinking
water device 200 according to a fourth aspect of embod-
iments of the present disclosure includes: a cabinet 201
and the heat-pump drinking water system 100 according
to the first aspect of embodiments of the present disclo-
sure, and the heat-pump drinking water system 100 is
disposed in the cabinet 201.
[0070] By providing the above heat-pump drinking wa-
ter system 100, the heat-pump drinking water device 200
may produce hot water and cold water at the same time,
and also satisfy higher requirements for drinking water.
In addition, the energy consumption is saved.
[0071] In some embodiments of the present disclo-
sure, with reference to Fig. 8, the cabinet 201 has a first
chamber 202, a second chamber 203 and a third cham-
ber 204 arranged in an up and down direction. The hot
water storage tank 16 and the cold water storage tank
17 are disposed in the first chamber 202, the main con-
denser 11 and the evaporator 13 are disposed in the
second chamber 203, and the compressor 10 and the
auxiliary condenser 14 are disposed in the third chamber
204. For example, the hot water storage tank 16 and the
cold water storage tank 17 are spaced apart from each
other along a left and right direction, the main condenser
11 and the evaporator 13 are spaced apart from each
other along the left and right direction, and the compres-
sor 10 and the auxiliary condenser 14 are spaced apart
from each other along the left and right direction. By sep-
arating a space in the cabinet 201 into an upper layer, a
medium layer and a lower layer and allocating respective
parts into the first chamber 202, the second chamber 203
and the third chamber 204 reasonably, a structure of the
heat-pump drinking water device 200 is more compact
and reasonable.
[0072] Reference throughout this specification to "an
embodiment", "some embodiments", "an example", "a
specific example" or "some examples" means that a par-
ticular feature, structure, material, or characteristic de-
scribed in connection with the embodiment or example
is included in at least one embodiment or example of the
present disclosure. In the present specification, the illus-
trative statement of the terms above is not necessarily
referring to the same embodiment or example. Further-
more, the particular features, structures, materials, or
characteristics may be combined in any suitable manner
in one or more embodiments or examples. In addition,
the different embodiments or examples as well as the
features in the different embodiments or examples de-
scribed in the specification can be combined or united
by those skilled in the related art in the absence of con-
tradictory circumstances.
[0073] Although embodiments of the present disclo-
sure have been shown and described, it would be appre-
ciated that the embodiments above are illustrative and
shall not be construed to limit the present disclosure,
changes, alternatives, variation and modifications can be
made in the embodiments without departing from the
scope of the present disclosure by those skilled in the art.
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Claims

1. A heat-pump drinking water system (100), compris-
ing:

a compressor (10), a main condenser (11), a
throttling device (12) and an evaporator (13)
connected end-to-end sequentially and config-
ured to form a refrigerant circuit;
an auxiliary condenser (14) having a first end
connected between an exhaust port of the com-
pressor (10) and the main condenser (11) and
a second end connected between the main con-
denser (11) and the throttling device (12);
a control valve assembly configured to control
an exhausted gas of the compressor (10) to flow
through one of the main condenser (11) and the
auxiliary condenser (14) selectively; and
a hot water storage tank (16) and a cold water
storage tank (17) configured to store water,
wherein the hot water storage tank (16) is con-
nected with the main condenser (11) for circu-
lating heat exchange with the main condenser
(11), and the cold water storage tank (17) is con-
nected with the evaporator (13) for circulating
heat exchange with the evaporator (13).

2. The heat-pump drinking water system (100) accord-
ing to claim 1, wherein the control valve assembly
comprises a first on-off valve (21) and a second on-
off valve (22), the first on-off valve (21) is connected
with the main condenser (11) in series and disposed
adjacent to a refrigerant inlet of the main condenser
(11), and the second on-off valve (22) is connected
with the auxiliary condenser (14) in series and dis-
posed adjacent to a refrigerant inlet of the auxiliary
condenser (14).

3. The heat-pump drinking water system (100) accord-
ing to claim 1, wherein the control valve assembly
comprises a three-way valve (30) having a first valve
port (31), a second valve port (32) and a third valve
port (33), the first valve port (31) is connected with
the exhaust port of the compressor (10), the second
valve port (32) is connected with a refrigerant inlet
of the main condenser (11), the third valve port (33)
is connected with the first end of the auxiliary con-
denser (14), and the three-way valve (30) is config-
ured in such a manner that the first valve port (31)
is communicated with one of the second valve port
(32) and the third valve port (33) and is cut off from
the other one of the second valve port (32) and the
third valve port (33) selectively.

4. The heat-pump drinking water system (100) accord-
ing to claim 3, wherein the three-way valve (30) is
an electric three-way valve.

5. The heat-pump drinking water system (100) accord-
ing to claim 1, further comprising a heat-dissipation
fan (15) configured for heat dissipation of the auxil-
iary condenser (14).

6. The heat-pump drinking water system (100) accord-
ing to claim 1, further comprising a first one-way
valve (41) and a second one-way valve (42), wherein
the first one-way valve (41) is connected with the
main condenser (11) in series and configured to al-
low a refrigerant to circulate only in a direction from
a refrigerant outlet of the main condenser (11) to the
throttling device (12), and the second one-way valve
(42) is connected with the auxiliary condenser (14)
in series and configured to allow the refrigerant to
circulate only in a direction from the second end of
the auxiliary condenser (14) to the throttling device
(12).

7. The heat-pump drinking water system (100) accord-
ing to any one of claims 1 to 6, further comprising an
electrical heater (161) disposed in the hot water stor-
age tank (16).

8. A control method of a heat-pump drinking water sys-
tem according to any one of claims 1 to 6, comprising:

detecting a water temperature Tm in the hot wa-
ter storage tank and a water temperature Tn in
the cold water storage tank;
when Tm<T1 and Tn>T2, controlling by the con-
trol valve assembly an exhausted gas of the
compressor to flow towards the main condens-
er, and forming the refrigerant circuit by the com-
pressor, the main condenser, the throttling de-
vice and the evaporator, wherein T1 is a first
preset temperature and T2 is a second preset
temperature;
when Tm≥T1 and Tn>T2, controlling by the con-
trol valve assembly the exhausted gas of the
compressor to flow towards the auxiliary con-
denser, and forming the refrigerant circuit by the
compressor, the auxiliary condenser, the throt-
tling device and the evaporator; and
when Tn≤T2, stopping the compressor operat-
ing.

9. A control method of a heat-pump drinking water sys-
tem according to claim 7, comprising:

detecting a water temperature Th in the hot wa-
ter storage tank and a water temperature Tc in
the cold water storage tank;
when Th<T3 and Tc>T4, controlling by the con-
trol valve assembly the exhausted gas of the
compressor to flow towards the main condens-
er, and forming the refrigerant circuit by the com-
pressor, the main condenser, the throttling de-
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vice and the evaporator, wherein T3 is a third
preset temperature and T4 is a fourth preset
temperature;
when T5>Th≥T3 and Tc>T4, controlling by the
control valve assembly the exhausted gas of the
compressor to flow towards the auxiliary con-
denser, forming the refrigerant circuit by the
compressor, the auxiliary condenser, the throt-
tling device and the evaporator, and starting the
electrical heater, wherein T5 is a fifth preset tem-
perature and T5>T3;
when Th<T5 and Tc≤T4, stopping the compres-
sor operating, and starting the electrical heater;
and
when Th≥T5 and Tc≤T4, stopping both the com-
pressor and the electrical heater operating.

10. A heat-pump drinking water device (200), compris-
ing:

a cabinet (201); and
a heat-pump drinking water system (100) ac-
cording any one of claims 1-7, wherein the heat-
pump drinking water system (100) is disposed
in the cabinet (201).

11. The heat-pump drinking water device (200) accord-
ing to claim 10, wherein the cabinet (201) defines a
first chamber (202), a second chamber (203) and a
third chamber (204) arranged in an up and down
direction, the hot water storage tank (16) and the
cold water storage tank (17) are disposed in the first
chamber (202), the main condenser (11) and the
evaporator (13) are disposed in the second chamber
(203), and the compressor (10) and the auxiliary con-
denser (14) are disposed in the third chamber (204).
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