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(54) CLEANING APPLIANCE

(57) Provided is a washing appliance (1), including:
a tub (100) having an air inlet (101) and an air outlet
(102); an air duct assembly (200) including a first air duct
(210) and a second air duct (220); and a heat pump sys-
tem (300). An evaporator (340) is at least partially dis-
posed in the first air duct (210), and an air-cooled con-
denser (330) is at least partially disposed in the first air
duct (210) and located downstream of the second air duct
(220) in a gas flow direction.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application is based on and claims priority
to Chinese Patent Application No. 202020945940.9, filed
on May 28, 2020, the entire content of which is incorpo-
rated herein by reference.

FIELD

[0002] The present disclosure relates to the field of
electrical appliance manufacturing technologies, and
more particularly, to a washing appliance.

BACKGROUND

[0003] The washing appliance in the related art has a
drying mode for drying tableware. In the drying mode, a
hot and humid airflow in a tub flows out from an outlet,
passes through and is cooled down by an evaporator,
and flows back to the tub after being reheated by an air-
cooled condenser, to dry the tableware. However, since
a fan, the evaporator, and the air-cooled condenser are
connected in series, the hot and humid airflow flowing
out of the tub is cooled down by the evaporator and heat-
ed by the air-cooled condenser successively, which in-
creases power consumption of the washing appliance.

SUMMARY

[0004] The present disclosure aims to solve at least
one of the technical problems in the related art. To this
end, the present disclosure provides a washing appli-
ance, which has advantages of good drying effect on
tableware, safe and reliable drying process, and low en-
ergy consumption.
[0005] To achieve the above objects, according to an
embodiment of the present disclosure, a washing appli-
ance is provided. The washing appliance comprises: a
tub comprising an air inlet and an air outlet; an air duct
assembly comprising a first air duct, the first air duct com-
prising an inlet in communication with the air outlet and
an outlet in communication with the air inlet; and a heat
pump system comprising a compressor, a throttling de-
vice, an air-cooled condenser, and an evaporator. The
evaporator is at least partially disposed in the first air
duct. The air duct assembly further comprises a second
air duct. The second air duct has an inlet in communica-
tion with the air outlet and an outlet in communication
with the first air duct. The air-cooled condenser is at least
partially disposed in the first air duct and located down-
stream of the second air duct in a gas flow direction.
[0006] The washing appliance according to the em-
bodiment of the present disclosure has advantages of
good drying effect on tableware, safe and reliable drying
process, low energy consumption, etc.
[0007] In addition, the washing appliance according to

the above embodiment of the present disclosure can fur-
ther have the following additional technical features.
[0008] According to some embodiments of the present
disclosure, the first air duct comprises a main air duct,
an inflow segment, and an outflow segment. Two ends
of the main air duct are in communication with the inflow
segment and the outflow segment respectively. The out-
let of the second air duct is in communication with the
outflow segment; and the air-cooled condenser is at least
partially disposed in the outflow segment.
[0009] According to some embodiments of the present
disclosure, the inlet of the second air duct is in commu-
nication with the inflow segment to allow the inlet of the
second air duct to be in communication with the air outlet
via the inflow segment; or the inflow segment and the
inlet of the second air duct are respectively in direct com-
munication with the air outlet.
[0010] According to some embodiments of the present
disclosure, a flow cross-section area of the main air duct
is greater than a flow cross-section area of the second
air duct.
[0011] According to some embodiments of the present
disclosure, the air duct assembly comprises a first vent
and a second vent, the first vent and the second vent
being respectively in communication with an ambient en-
vironment. The washing appliance further comprises a
first switching member and a second switching member,
the first switching member controls the main air duct to
be or not to be in communication with the first vent or the
inflow segment, and the second switching member is
configured to control the main air duct to be or not to be
in communication with the second vent or the outflow
segment.
[0012] According to some embodiments of the present
disclosure, the washing appliance further comprises a
washing system. The heat pump system further compris-
es a water-cooled condenser heating a washing liquid in
the washing system. The washing appliance has a drying
state and a heating state. In the drying state of the wash-
ing appliance, the first switching member communicates
the main air duct with the inflow segment and shuts the
first vent, and the second switching member communi-
cates the main air duct with the outflow segment and
shuts the second vent. In the heating state of the washing
appliance, the first switching member communicates the
main air duct with the first vent and blocks the main air
duct from the inflow segment, and the second switching
member communicates the main air duct with the second
vent and blocks the main air duct from the outflow seg-
ment.
[0013] According to some embodiments of the present
disclosure, the washing appliance further comprises a
washing system. The heat pump system further compris-
es a water-cooled condenser heating a washing liquid in
the washing system.
[0014] According to some embodiments of the present
disclosure, the compressor, the throttling device, the air-
cooled condenser, the water-cooled condenser, and the
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evaporator are connected in series; and the water-cooled
condenser is located upstream of the air-cooled con-
denser in a flow direction of a heat exchange medium in
the heat pump system.
[0015] According to some embodiments of the present
disclosure, the heat pump system comprises a first
branch, a second branch, and a third branch, and two
ends of the second branch and two ends of the third
branch are respectively in communication with the first
branch; the compressor, the evaporator, and the throt-
tling device are connected in the first branch; the water-
cooled condenser and a first on-off valve are connected
in the second branch; and the air-cooled condenser and
a second on-off valve are connected in the third branch.
[0016] According to some embodiments of the present
disclosure, the throttling device comprises a first expan-
sion valve and a second expansion valve; the heat pump
system comprises a first branch, a second branch, and
a third branch, and two ends of second branch and two
ends of the third branch are respectively in communica-
tion with the first branch; the compressor and the evap-
orator are connected in the first branch; the water-cooled
condenser and the first expansion valve are connected
in the second branch; and the air-cooled condenser and
the second expansion valve are connected in the third
branch.
[0017] Additional aspects and advantages of the
present disclosure will be provided at least in part in the
following description, or will become apparent at least in
part from the following description, or can be learned from
practicing of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The above and/or additional aspects and ad-
vantages of the present disclosure will become more ap-
parent and more understandable from the following de-
scription of embodiments in conjunction with the accom-
panying drawings.

FIG. 1 is a schematic diagram showing a structure
of a washing appliance according to some embodi-
ments of the present disclosure.
FIG. 2 is a schematic diagram showing a structure
of a washing appliance according to some other em-
bodiments of the present disclosure.
FIG. 3 is a schematic diagram showing a structure
of a washing appliance according to some other em-
bodiments of the present disclosure.
FIG. 4 is a schematic diagram showing a structure
of a washing appliance according to some other em-
bodiments of the present disclosure.
FIG. 5 is a schematic diagram showing a structure
of a washing appliance according to some other em-
bodiments of the present disclosure.

[0019] Reference numerals of the accompanying
drawings: washing appliance 1, tub 100, air inlet 101, air

outlet 102, third vent 103, air duct assembly 200, first air
duct 210, main air duct 211, inflow segment 212, outflow
segment 213, second air duct 220, first vent 230, second
vent 240, heat pump system 300, compressor 310, throt-
tling device 320, first expansion valve 321, second ex-
pansion valve 322, first on-off valve 323, second on-off
valve 324, air-cooled condenser 330, evaporator 340,
water-cooled condenser 350, first branch 361, second
branch 362, third branch 363, first switching member 410,
second switching member 420, washing system 500,
spray arm assembly 510, top spray arm 511, middle
spray arm 512, lower spray arm 513, water collection
member 520, washing pump 530, first fan 600.

DETAILED DESCRIPTION

[0020] The embodiments of the present disclosure will
be described in detail below with reference to examples
thereof as illustrated in the accompanying drawings,
throughout which same or similar elements, or elements
having same or similar functions, are denoted by same
or similar reference numerals. The embodiments de-
scribed below with reference to the drawings are illustra-
tive only, and are intended to explain, rather than limiting,
the present disclosure.
[0021] A washing appliance 1 according to embodi-
ments of the present disclosure is described below with
reference to the accompanying drawings.
[0022] As illustrated in FIG. 1 to FIG. 5, the washing
appliance 1 according to an embodiment of the present
disclosure comprises a tub 100, an air duct assembly
200, and a heat pump system 300.
[0023] The tub 100 has an air inlet 101 and an air outlet
102. The air duct assembly 200 comprises a first air duct
210. The first air duct 210 has an inlet in communication
with the air outlet 102 and an outlet in communication
with the air inlet 101. The heat pump system 300 com-
prises a compressor 310, a throttling device 320, an air-
cooled condenser 330, and an evaporator 340. The evap-
orator 340 is at least partially disposed in the first air duct
210 to facilitate heat exchange between the evaporator
340 and gas flowing through the evaporator 340. The air
duct assembly 200 further comprises a second air duct
220. The second air duct 220 has an inlet in communi-
cation with the air outlet 102 and an outlet in communi-
cation with the first air duct 210. The air-cooled condenser
330 is at least partially disposed in the first air duct 210
and located downstream of the second air duct 220 in a
gas flow direction to facilitate heat exchange between
the air-cooled condenser 330 and gas flowing through
the air-cooled condenser 330.
[0024] Specifically, in the gas flow direction, a position
at which the outlet of the second air duct 220 is commu-
nicated with the first air duct 210 is located upstream of
the air-cooled condenser 330 and downstream of the
evaporator 340. That is, the gas in the first air duct 210,
after being subject to dehumidification of the evaporator
340, may merge with the gas in the second air duct 220.
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Both the gas in the first air duct 210 and the gas in the
second air duct 220 are heated by the air-cooled con-
denser 330 before flowing into the tub 100 through the
air inlet 101.
[0025] It should be understood that the expression "the
air-cooled condenser 330 is located downstream of the
second air duct 220 in the gas flow direction" means that
the gas flowing out of the tub 100 flows through the sec-
ond air duct 220 before flowing through the air-cooled
condenser 330. The expression "a position at which the
outlet of the second air duct 220 is communicated with
the first air duct 210 is located upstream of the air-cooled
condenser 330 in the gas flow direction" means that the
gas flowing out of the tub 100 flows through the position
at which the outlet of the second air duct 220 is commu-
nicated with the first air duct 210 before flowing through
the air-cooled condenser 330.
[0026] According to the washing appliance 1 of the em-
bodiments of the present disclosure, the heat pump sys-
tem 300 is provided, the heat pump system 300 can be
used to absorb heat from an external environment to heat
the gas flowing in the air duct assembly 200 or a washing
liquid in the washing appliance 1. That is, low-grade en-
ergy is converted into high-grade heat energy, and the
high-grade heat energy is then released into the gas or
the washing liquid, which achieves a purpose of efficient
and low-energy heating. With the compressor 310, the
throttling device 320, the air-cooled condenser 330, and
the evaporator 340 in the heat pump system 200, a re-
frigerant in the heat pump system 300 is subject to proc-
esses of compression, condensation and heat release,
throttling expansion, evaporation and heat absorption,
low-grade energy is converted into high-grade heat en-
ergy, and the high-grade heat energy is then released
into the gas in the air duct assembly 200 or the washing
liquid in the washing appliance 1, to achieve the purpose
of efficient and low-energy heating. Compared with an
electric heating manner, such a manner has remarkable
energy saving performance, and can significantly reduce
energy consumption of the washing appliance 1.
[0027] In addition, by setting the first air duct 210 and
the second air duct 220 in the air duct assembly 200, the
highly humid gas flowing out of the tub 100 can flow into
the first air duct 210 and the second air duct 220 through
the air outlet 102. When a part of the highly humid gas
flows through the evaporator 340 in the first air duct 210,
water vapor in the highly humid gas is condensed into a
liquid state to reduce the humidity of the gas, which
achieves drying and dehumidification of the gas. In this
case, a temperature of the gas decreases accordingly,
and the highly humid gas becomes dry and cold air. An-
other part of the highly humid gas can flow directly
through the second air duct 220 and merge with the proc-
essed dry and cold air in the first air duct 210. The mixed
gas flows through and is heated by the air-cooled con-
denser 330 and flows back to the tub 100 via the air inlet
101 to facilitate drying of tableware in the tub 100.
[0028] By setting the first air duct 210 and the second

air duct 220, the humidity and temperature of the highly
humid gas flowing out of the tub 100 can be adjusted to
allow the gas flowing back to the tub 100 to have a suit-
able temperature range and humidity range, which facil-
itates smooth drying of tableware inside the tub 100 by
the gas and improves the drying performance of the
washing appliance 1. In addition, not only an unneces-
sary increase in power consumption of the washing ap-
pliance 1 caused by drying and cooling all the highly hu-
mid gas flowing out of the tub 100 can be avoided, but
also an internal circulation of the gas between the air duct
assembly 200 and the tub 100 can be ensured in a proc-
ess of drying the tableware, which prevents impurities
such as dust in the external environment from entering
the tub 100 and contaminating the tub 100 and the ta-
bleware inside the tub 100, and improves safety and re-
liability of the drying of the tableware.
[0029] That is, a part of the gas flowing out of the tub
100 passes through the evaporator 340 and another part
does not pass through the evaporator 340. The gas of
the two parts is mixed before flowing through the air-
cooled condenser 330 and enters the tub 100 via the air
inlet 101. In this way, a total amount of the part of gas
flowing through the evaporator 340 is controlled, which
facilitates control of the humidity and temperature of the
gas flowing back to the tub 100, and improves a dehu-
midification capacity of the gas per unit.
[0030] The washing appliance 1 according to the em-
bodiments of the present disclosure has advantages of
good drying effect on tableware, safe and reliable drying
process, and low energy consumption.
[0031] The washing appliance 1 according to specific
embodiments of the present disclosure is described be-
low with reference to the accompanying drawings.
[0032] In some specific embodiments of the present
disclosure, as illustrated in FIG. 1 to FIG. 5, the washing
appliance 1 according to the embodiments of the present
disclosure comprises the tub 100, the air duct assembly
200, and the heat pump system 300.
[0033] Specifically, as illustrated in FIG. 3, the first air
duct 210 comprises a main air duct 211, an inflow seg-
ment 212, and an outflow segment 213. The main air
duct 211 has two ends and the two ends are in commu-
nication with the inflow segment 212 and the outflow seg-
ment 213 respectively. The outlet of the second air duct
220 is in communication with the outflow segment 213.
The air-cooled condenser 330 is at least partially dis-
posed in the outflow segment 213. In this way, it is not
only convenient for the first air duct 210 to be communi-
cated with the tub 100 via the inlet and the outlet to form
a circulation loop, but also convenient for the gas in the
first air duct 210 and the gas in the second air duct 220
to merge with each other and then flow through the air-
cooled condenser 330 to be heated.
[0034] Specifically, the first air duct 210 comprises the
main air duct 211, the inflow segment 212, and the out-
flow segment 213. The main air duct 211 has the two
ends in communication with the inflow segment 212 and
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the outflow segment 213 respectively. The inlet of the
first air duct 210 is formed on the inflow segment 212.
The inflow segment 212 is in communication with the air
outlet 102 through the inlet of the first air duct 210. The
outlet of the first air duct 210 is formed on the outflow
segment 213. The outflow segment 213 is in communi-
cation with the air inlet 101 through the outlet of the first
air duct 210. The evaporator 340 is disposed in the main
air duct 211 or the outflow segment 213. The inlet of the
second air duct 220 is in communication with the first air
duct 210. The outlet of the second air duct 220 is in com-
munication with the outflow segment 213. The air-cooled
condenser 330 is at least partially disposed in the outflow
segment 213. In the gas flow direction, a connection of
the second air duct 220 and the outflow segment 213 is
located upstream of the air-cooled condenser 330, and
a connection of the second air duct 220 and the outflow
segment 213 is located downstream of the evaporator
340. That is, the gas in the first air duct 210 flows through
the air-cooled condenser 330 after flowing through the
evaporator 340, and then flows back to the tub 100. The
gas in the second air duct 220 flows back to the tub 100
after flowing through the air-cooled condenser 330.
[0035] In some specific embodiments, as illustrated in
FIG. 3, the inlet of the second air duct 220 is in commu-
nication with the inflow segment 212 to allow the inlet of
the second air duct 220 to be in communication with the
air outlet 102 via the inflow segment 212. In this way, the
highly humid gas in the tub 100 can be guided, via the
inflow segment 212, to the main air duct 211 of the first
air duct 210 and the second air duct 220, in such a manner
that the first air duct 210 and the second air duct 220 are
in communication with the tub 100 to form a circulation
loop.
[0036] In some other specific embodiments, the inflow
segment 212 and the inlet of the second air duct 220 are
respectively in direct communication with the air outlet
102. In this way, the highly humid gas in the tub 100 can
flow into each of the first air duct 210 and the second air
duct 220 separately to prevent normal flow of the gas
from being affected by mutual interference of the gas in
the first air duct 210 and the gas in the second air duct
220.
[0037] In some embodiments, a flow cross-section ar-
ea of the main air duct 211 is greater than a flow cross-
section area of the second air duct 220. In this way, it
can be ensured that most of the highly humid gas flowing
out of the tub 100 can pass through the evaporator 340
for drying and dehumidification, which facilitates a reduc-
tion of humidity of the gas and improves the drying per-
formance of the gas on the tableware.
[0038] In some embodiments, as illustrated in FIG. 3,
the air duct assembly 200 comprises a first vent 230 and
a second vent 240. The first vent 230 and the second
vent 240 are respectively in communication with an am-
bient environment. Here, the washing appliance 1 further
comprises a first switching member 410 and a second
switching member 420. The first switching member 410

is configured to control the main air duct 211 to be or not
to be in communication with the first vent 230 or the inflow
segment 212. The second switching member 420 is con-
figured to control the main air duct 211 to be or not to be
in communication with the second vent 240 or the outflow
segment 213. In this way, the main air duct 211 of the
first air duct 210 can be in communication with the exter-
nal environment or the tub 100 to form a circulation loop
as desired, which is convenient to enhance circulation
flexibility of the gas circulating in the first air duct 210 and
improve functionality and applicability of the air duct as-
sembly 200.
[0039] In some embodiments, the first vent 230 and
the second vent 240 may be disposed at positions of a
side panel, a skirting board, or a housing of the washing
appliance 1 that are not obscured by a cabinet or an
external object. The air inlet 101 and the air outlet 102
may be disposed on positions of a side wall surface or a
top surface of the tub 100 that are easily accessible to
the tub 100.
[0040] In some embodiments, as illustrated in FIG. 3,
the washing appliance 1 further comprises a washing
system 500. The heat pump system 300 further compris-
es a water-cooled condenser 350 configured to heat a
washing liquid in the washing system 500. The washing
appliance 1 has a drying state and a heating state. In the
drying state of the washing appliance 1, the first switching
member 410 communicates the main air duct 211 with
the inflow segment 212 and shuts the first vent 230, and
the second switching member 420 communicates the
main air duct 211 with the outflow segment 213 and shuts
the second vent 240. In the heating state of the washing
appliance 1, the first switching member 410 communi-
cates the main air duct 211 with the first vent 230 and
blocks the main air duct 211 from the inflow segment
212, and the second switching member 420 communi-
cates the main air duct 211 with the second vent 240 and
blocks the main air duct 211 from the outflow segment
213. In this way, when the washing appliance 1 is in the
drying state, the air duct assembly 200 can form an inner
circulation with the tub 100 to facilitate drying and dehu-
midification of the highly humid gas flowing out of the tub
100, which can not only improve the drying performance
of the washing appliance 1, but also prevent the dust in
the external environment from entering the tub 100 and
causing pollution to the tub 100 and the tableware. When
the washing appliance 1 is in the heating state, the air
duct assembly 200 can be in communication with the
external environment to facilitate the evaporator 340 to
collect heat from air in the external environment, which
improves the heating efficiency of the heat pump system
300, and enhances washing performance of the washing
appliance 1.
[0041] For example, the evaporator 340 is disposed in
the main air duct 211. When the washing appliance 1 is
in the heating state and needs to heat the washing liquid,
two ends of the main air duct 211 can be in communica-
tion with the external environment through the first vent
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230 and the second vent 240 respectively, by means of
the first switching member 410 and the second switching
member 420, to allow the air in the external environment
to continuously flow through the evaporator 340, which
facilitates the evaporator 340 to absorb the heat of the
air in the external environment. When the washing ap-
pliance 1 is in the drying state and needs to dry the ta-
bleware inside the tub 100, the two ends of the main air
duct 211 can be in communication with the inflow seg-
ment 212 and the outflow segment 213 respectively, by
means of the first switching member 410 and the second
switching member 420, to form an inner circulation loop
between the air duct assembly 200 and the tub 100, in
such a manner that drying and dehumidification can be
performed, using the evaporator 340, on the highly humid
gas flowing out of the tub 100, and the dried and dehu-
midified gas flows back to the tub 100 to dry the table-
ware.
[0042] In some embodiments,, as illustrated in FIG. 3,
the washing appliance 1 further comprises the washing
system 500. The heat pump system 300 comprises the
water-cooled condenser 350 configured to heat the
washing liquid in the washing system 500. In this way,
the water-cooled condenser 350 can be used to heat the
washing liquid in the washing system 500. The high-tem-
perature washing liquid washes away contaminants on
the tableware and brings heat to the tableware to allow
the washing appliance 1 to obtain a high abluent rate and
a dry rate in a short washing period.
[0043] In some specific embodiments, as illustrated in
FIG. 2, the compressor 310, the throttling device 320,
the air-cooled condenser 330, the water-cooled con-
denser 350, and the evaporator 340 are connected in
series. The water-cooled condenser 350 is located up-
stream of the air-cooled condenser 330 in a flow direction
of a heat exchange medium in the heat pump system
300. In this way, after absorbing heat, the heat exchange
medium flows through the water-cooled condenser 350
and then flows through the air-cooled condenser 330,
which can ensure that the heat pump system 300 pref-
erentially heats the washing liquid in the washing system
500 using the water-cooled condenser 350. Therefore,
the washing performance of the washing appliance 1 is
guaranteed.
[0044] It should be understood that the expression "the
water-cooled condenser 350 is located upstream of the
air-cooled condenser 330 in a flow direction of a heat
exchange medium in the heat pump system 300" means
that after absorbing heat through the evaporator 340, the
heat exchange medium flows through the water-cooled
condenser 350 and then flows through the air-cooled
condenser 330.
[0045] Specifically, the evaporator 340, the compres-
sor 310, the water-cooled condenser 350, the air-cooled
condenser 330, and the throttling device 320 are con-
nected sequentially in series to form a circulation loop.
The throttling device 320 may be an expansion valve.
Further, the throttling device 320 may be an electronic

expansion valve.
[0046] In some other specific embodiments, as illus-
trated in FIG. 3, the heat pump system 300 comprises a
first branch 361, a second branch 362, and a third branch
363. Two ends of the second branch 362 and two ends
of the third branch 363 are respectively in communication
with the first branch 361. The compressor 310, the evap-
orator 340, and the throttling device 320 are connected
in the first branch 361. The water-cooled condenser 350
and a first on-off valve 323 are connected in the second
branch 362. The air-cooled condenser 330 and a second
on-off valve 324 are connected in the third branch 363.
In this way, when the heat pump system 300 heats the
washing liquid, the first on-off valve 323 can be opened
and the second on-off valve 324 can be closed. In this
case, no heat exchange medium flows in the third branch
363, which can reduce flowing resistance in pipelines of
the heat pump system 300 and reduce energy consump-
tion of the heat pump system 300 when heating the wash-
ing liquid. At a stage of drying or storing the tableware,
the second on-off valve 324 can be opened and the first
on-off valve 323 can be closed. In this case, no heat
exchange medium flows in the second branch 362, which
can reduce the flowing resistance in the pipelines of the
heat pump system 300, and reduce energy consumption
of the heat pump system 300 at the stage of drying or
storing the tableware. Therefore, an energy efficiency of
the washing appliance 1 can be increased to reduce the
energy consumption.
[0047] In some other specific embodiments, as illus-
trated in FIG. 4, the throttling device 320 comprises a
first expansion valve 321 and a second expansion valve
322. The heat pump system 300 comprises a first branch
361, a second branch 362, and a third branch 363. Two
ends of the second branch 362 and two ends of the third
branch 363 are respectively in communication with the
first branch 361. The compressor 310 and the evaporator
340 are connected in the first branch 361. The water-
cooled condenser 350 and the first expansion valve 321
are connected in the second branch 362. The air-cooled
condenser 330 and the second expansion valve 322 are
connected in the third branch 363. In this way, a dual
throttling device 320 system can be formed using the first
expansion valve 321 and the second expansion valve
322. When the heat pump system 300 heats the washing
liquid, the first expansion valve 321 enters a normal op-
eration state, and the second expansion valve 322 is
closed completely or in a state with a minimum opening.
In this case, no heat exchange medium flows in the third
branch 363, which can reduce the flowing resistance in
the pipelines of the heat pump system 300 and reduce
energy consumption of the heat pump system 300 when
heating the washing liquid. At a stage of drying or storing
the tableware, the second expansion valve 322 enters a
normal operation state, and the first expansion valve 321
is closed completely or in a state with a minimum opening.
In this case, no heat exchange medium flows in the sec-
ond branch 362, which can reduce the flowing resistance
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in the pipelines of the heat pump system 300, and reduce
energy consumption of the heat pump system 300 at the
stage of drying or storing the tableware. Therefore, an
energy efficiency of the washing appliance 1 can be in-
creased to reduce the energy consumption.
[0048] Specifically, as illustrated in FIG. 1, the washing
system 500 comprises a spray arm assembly 510, a wa-
ter collection member 520, and a washing pump 530.
The spray arm assembly 510 is disposed in the tub 100.
The water collection member 520 is disposed in the tub
100 and located below the spray arm assembly 510 (an
up-down direction of the tub 100 is as illustrated in FIG.
1). The washing pump 530 is in communication with the
spray arm assembly 510 and the water collection mem-
ber 520 respectively. In this way, the washing pump 530
can be used to deliver the washing liquid in the washing
system 500 to the spray arm assembly 510. The spray
arm assembly 510 can be used to continuously impose
jet washing on the tableware to achieve a purpose of
cleaning the tableware. The water collection member 520
can collect the washing liquid in the tub 100 to achieve
circulation and flowing of the washing liquid in the wash-
ing system 500.
[0049] It should be understood that the up-down direc-
tion in FIG. 1 is only to facilitate description of upper and
lower positions of an internal structure of the tub 100,
rather than limit an actual structure of the washing appli-
ance 1.
[0050] More specifically, as illustrated in FIG. 3, the
spray arm assembly 510 comprises a top spray arm 511,
a middle spray arm 512, and a lower spray arm 513. The
water collection member 520 is formed as a water-cup
collection tank located in a lower part of the tub 100.
[0051] In some embodiments,, as illustrated in FIG. 3,
a first fan 600 is provided in the first air duct 210. The
first fan 600 is located upstream of the evaporator 340
in the gas flow direction. In this way, under the action of
the first fan 600, the gas can flow through the evaporator
340 smoothly to increase a ventilation quantity in the air
duct assembly 200 and improve a heat exchange effi-
ciency of the heat pump system 300.
[0052] Further, the first fan 600 is disposed in the main
air duct 211 of the first air duct 210.
[0053] In some embodiments,, as illustrated in FIG. 3,
the tub 100 has a third vent 103. The third vent 103 is in
communication with the external environment and locat-
ed at a top end of the tub 100. A movable seal is disposed
at the third vent 103. When an internal pressure of the
tub 100 is greater than a predetermined pressure, the
seal is pushed away to expose the third vent 103, in which
case the third vent 103 is in communication with the tub
100, and the gas inside the tub 100 can be discharged
to the external environment via the third vent 103. When
the internal pressure of the tub 100 is smaller than or
equal to the predetermined pressure, the seal seals the
third vent 103 to form a sealed space inside the tub 100.
[0054] In some embodiments, when the washing ap-
pliance 1 is in a state for heating the washing liquid, the

compressor 310 in the heat pump system 300 operates
to pump the high-temperature and high-pressure heat
exchange medium to the water-cooled condenser 350 to
heat the washing liquid in the washing system 500. The
heat exchange medium flows out of the water-cooled
condenser 350 after exchanging heat with the washing
liquid, and then flows into the air-cooled condenser 330.
After being throttled by the throttling device 320, the heat
exchange medium becomes a low-temperature and low-
pressure heat exchange medium which then flows into
the evaporator 340. The heat exchange medium ex-
changes heat with the gas in the evaporator 340, and
then flows back to the compressor 310 to complete a
heating cycle of the whole heat pump system 300.
[0055] In this mode, the washing pump 530 operates
to pump the washing liquid from the water collection
member 520 to the water-cooled condenser 350 in the
heat pump system 300 to heat the washing liquid, and
then supplies the heated washing liquid to the spray arm
assembly 510 to wash the tableware.
[0056] In this mode, the first fan 600 is activated, the
first switching member 410 communicates the main air
duct 211 with the first vent 230, and the second switching
member 420 communicates the main air duct 211 with
the second vent 240. Under the action of the first fan 600,
the air in the external environment flows from the first
vent 230 into the main air duct 211, flows through the
evaporator 340, and is then discharged from the second
vent 240.
[0057] In some other embodiments, when the washing
appliance 1 is in the drying state for drying the tableware,
the first fan 600 is activated, and the compressor 310 in
the heat pump system 300 is also activated. In this mode,
the high-temperature and high-pressure heat exchange
medium is pumped by the compressor 310 to the water-
cooled condenser 350 to dry internal components of the
water-cooled condenser 350 and the washing system
500, and then flows into the air-cooled condenser 330 to
circulate and heat the gas in the tub 100. Therefore, faster
evaporation and drying of water droplets on the tableware
can be realized and a temperature of the tableware per
se can be increased.
[0058] Further, the heat exchange medium that has
undergone the condensation by the air-cooled condens-
er 330 is throttled by the throttling device 320 and then
flows into the air-cooled evaporator 340. Under the action
of the first fan 600, the highly humid gas in the tub 100
flows into the air duct assembly 200 via the air outlet 102.
A part of the highly humid gas passes through and is
cooled and dehumidified in the air-cooled evaporator
340, and is then mixed with the other part of the highly
humid gas that has not passed through the evaporator
340. The mixed gas flows towards the air-cooled con-
denser 330, and then enters the tub 100 via the air inlet
101 to be mixed with high-temperature and high-humidity
gas in the tub 100 or to squeeze out the high-temperature
and high-humidity gas from the air outlet 102. The above
processes are cycled to achieve humidity reduction of
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the gas in the tub 100, improving the drying efficiency
and shortening the drying time.
[0059] According to a specific embodiment of the
present disclosure, the washing appliance 1 comprises
the tub 100, the air duct assembly 200, and the heat
pump system 300. The tub 100 has the air inlet 101 and
the air outlet 102. The air duct assembly 200 comprises
the first air duct 210. The inlet of the first air duct 210 is
in communication with the air outlet 102. The outlet of
the first air duct 210 is in communication with the air inlet
101. The heat pump system 300 comprises the compres-
sor 310, the throttling device 320, the air-cooled condens-
er 330, and the evaporator 340. The evaporator 340 is
at least partially disposed in the first air duct 210. The air
duct assembly 200 further comprises the second air duct
220. The inlet of the second air duct 220 is in communi-
cation with the air outlet 102. The outlet of the second air
duct 220 is in communication with the first air duct 210.
The air-cooled condenser 330 is at least partially dis-
posed in the first air duct 210 and located downstream
of the second air duct 220 in the gas flow direction.
[0060] The first air duct 210 comprises the main air
duct 211, the inflow segment 212, and the outflow seg-
ment 213. The two ends of the main air duct 211 are in
communication with the inflow segment 212 and the out-
flow segment 213 respectively. The outlet of the second
air duct 220 is in communication with the outflow segment
213. The air-cooled condenser 330 is at least partially
disposed in the outflow segment 213. The inlet of the
second air duct 220 is in communication with the inflow
segment 212 to allow the inlet of the second air duct 220
to be in communication with the air outlet 102 via the
inflow segment 212. The flow cross-section area of the
main air duct 211 is greater than the flow cross-section
area of the second air duct 220.
[0061] The air duct assembly 200 comprises the first
vent 230 and the second vent 240. The first vent 230 and
the second vent 240 are respectively in communication
with the ambient environment. The washing appliance 1
further comprises the first switching member 410 and the
second switching member 420. The first switching mem-
ber 410 is configured to control the main air duct 211 to
be or not to be in communication with the first vent 230
or the inflow segment 212. The second switching mem-
ber 420 is configured to control the main air duct 211 to
be or not to be in communication with the second vent
240 or the outflow segment 213.
[0062] Further, the washing appliance 1 further com-
prises the washing system 500. The heat pump system
300 further comprises the water-cooled condenser 350
configured to heat the washing liquid in the washing sys-
tem 500. The washing appliance 1 has the drying state
and the heating state. In the drying state of the washing
appliance 1, the first switching member 410 communi-
cates the main air duct 211 with the inflow segment 212
and shuts the first vent 230, and the second switching
member 420 communicates the main air duct 211 with
the outflow segment 213 and shuts the second vent 240.

In the heating state of the washing appliance 1, the first
switching member 410 communicates the main air duct
211 with the first vent 230 and blocks the main air duct
211 from the inflow segment 212, and the second switch-
ing member 420 communicates the main air duct 211
with the second vent 240 and blocks the main air duct
211 from the outflow segment 213.
[0063] The compressor 310, the throttling device 320,
the air-cooled condenser 330, the water-cooled con-
denser 350, and the evaporator 340 are connected in
series. The water-cooled condenser 350 is located up-
stream of the air-cooled condenser 330 in the flow direc-
tion of the heat exchange medium in the heat pump sys-
tem 300.
[0064] In some embodiments, the heat pump system
300 comprises the first branch 361, the second branch
362, and the third branch 363. Two ends of the second
branch 362 and two ends of the third branch 363 are
respectively in communication with the first branch 361.
The compressor 310, the evaporator 340, and the throt-
tling device 320 are connected in the first branch 361.
The water-cooled condenser 350 and the first on-off
valve 323 are connected in the second branch 362. The
air-cooled condenser 330 and the second on-off valve
324 are connected in the third branch 363.
[0065] In some embodiments, the throttling device 320
comprises the first expansion valve 321 and the second
expansion valve 322. The heat pump system 300 com-
prises the first branch 361, the second branch 362, and
the third branch 363. Two ends of the second branch 362
and two ends of the third branch 363 are respectively in
communication with the first branch 361. The compressor
310 and the evaporator 340 are connected in the first
branch 361. The water-cooled condenser 350 and the
first expansion valve 321 are connected in the second
branch 362. The air-cooled condenser 330 and the sec-
ond expansion valve 322 are connected in the third
branch 363.
[0066] The washing system 500 comprises the spray
arm assembly 510, the water collection member 520, and
the washing pump 530. The spray arm assembly 510 is
disposed in the tub 100. The water collection member
520 is disposed in the tub 100 and located below the
spray arm assembly 510. The washing pump 530 is in
communication with the spray arm assembly 510 and the
water collection member 520 respectively. The spray arm
assembly 510 comprises the top spray arm 511, the mid-
dle spray arm 512, and the lower spray arm 513. The
water collection member 520 is formed as the water-cup
collection tank located in the lower part of the tub 100.
[0067] The first fan 600 is provided in the first air duct
210. The first fan 600 is located upstream of the evapo-
rator 340 in the gas flow direction. The first fan 600 is
disposed in the main air duct 211 of the first air duct 210.
[0068] The tub 100 has the third vent 103. The third
vent 103 is in communication with the external environ-
ment and located at the top end of the tub 100. The mov-
able seal is disposed at the third vent 103. When the
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internal pressure of the tub 100 is greater than the pre-
determined pressure, the seal is pushed away to expose
the third vent 103, in which case the third vent 103 is in
communication with the tub 100, and the gas inside the
tub 100 can be discharged to the external environment
via the third vent 103. When the internal pressure of the
tub 100 is smaller than or equal to the predetermined
pressure, the seal seals the third vent 103.
[0069] Other compositions and operations of the wash-
ing appliance 1 according to the embodiments of the
present disclosure are known to those skilled in the art
and are not described in detail here.
[0070] It should be understood that in the description
of the present disclosure, the orientation or position re-
lationship indicated by the terms "center", "longitudinal",
"transverse", "length", "width", "thickness", "upper", "low-
er", "front", "rear", "left", "right", "vertical", "horizontal",
"top", "bottom", "inner", "outer", "clockwise", "counter-
clockwise", "axial", "radial", "circumferential" etc., is
based on the orientation or position relationship shown
in the drawings, and is only for the convenience of de-
scribing the present disclosure and simplifying the de-
scription, rather than indicating or implying that the indi-
cated device or element must have a specific orientation,
or be constructed and operated in a specific orientation,
and cannot be construed as limiting the present disclo-
sure. In addition, the features defined with "first" and "sec-
ond" may explicitly or implicitly comprise at least one of
the features. In the description of the present disclosure,
"plurality" means two or more, unless otherwise specifi-
cally defined. In the description of the present disclosure,
the first feature "on" or "under" the second feature may
mean that the first feature is in direct contact with the
second feature, or the first and second features are in
indirect contact through another feature between them.
[0071] In the description of the present disclosure, the
first feature "above" the second feature may mean that
the first feature is directly above or obliquely above the
second feature, or simply mean that the level of the first
feature is higher than that of the second feature.
[0072] It should be noted that in the description of the
present disclosure, terms such as "install", "connect",
"connected" and the like should be understood in a broad
sense, unless otherwise clearly specified and limited. For
example, it may be a fixed connection or a detachable
connection or connection as one piece; mechanical con-
nection or electrical connection; direct connection or in-
direct connection through an intermediate; or internal
communication of two components. For those skilled in
the art, the specific meaning of the above-mentioned
terms in the present disclosure can be understood ac-
cording to specific circumstances.
[0073] In the description of this specification, descrip-
tions with reference to the terms "an embodiment", "some
embodiments", "example embodiments", "examples",
"specific examples", or "some examples" etc. mean that
specific features, structure, materials, or characteristics
described in conjunction with the embodiment or exam-

ple are comprised in at least one embodiment or example
of the present disclosure. In this specification, the sche-
matic representations of the above terms do not neces-
sarily refer to the same embodiment or example. More-
over, the described specific features, structures, materi-
als, or characteristics may be combined in any one or
more embodiments or examples in a suitable manner.
[0074] Although embodiments of the present disclo-
sure have been illustrated and described, it is conceiva-
ble for those skilled in the art that various changes, mod-
ifications, replacements, and variations can be made to
these embodiments without departing from the principles
and ideas of the present disclosure. The scope of the
present disclosure shall be defined by the claims and
their equivalents.

Claims

1. A washing appliance, comprising:

a tub comprising an air inlet and an air outlet;
an air duct assembly comprising a first air duct,
the first air duct comprising an inlet in commu-
nication with the air outlet and an outlet in com-
munication with the air inlet; and
a heat pump system comprising a compressor,
a throttling device, an air-cooled condenser, and
an evaporator, the evaporator being at least par-
tially disposed in the first air duct, wherein:

the air duct assembly further comprises a
second air duct, the second air duct com-
prising an inlet in communication with the
air outlet and an outlet in communication
with the first air duct; and
the air-cooled condenser is at least partially
disposed in the first air duct and located
downstream of the second air duct in a gas
flow direction.

2. The washing appliance according to claim 1, where-
in:

the first air duct comprises a main air duct, an
inflow segment, and an outflow segment, two
ends of the main air duct being in communication
with the inflow segment and the outflow segment
respectively;
the outlet of the second air duct is in communi-
cation with the outflow segment; and
the air-cooled condenser is at least partially dis-
posed in the outflow segment.

3. The washing appliance according to claim 2, wherein

the inlet of the second air duct is in communica-
tion with the inflow segment to allow the inlet of

15 16 



EP 4 140 385 A1

10

5

10

15

20

25

30

35

40

45

50

55

the second air duct to be in communication with
the air outlet via the inflow segment; or
the inflow segment and the inlet of the second
air duct are respectively in direct communication
with the air outlet.

4. The washing appliance according to claim 2, wherein
a flow cross-section area of the main air duct is great-
er than a flow cross-section area of the second air
duct.

5. The washing appliance according to claim 2, wherein
the air duct assembly comprises a first vent and a
second vent, the first vent and the second vent being
respectively in communication with an ambient en-
vironment,
wherein the washing appliance further comprises a
first switching member and a second switching mem-
ber, the first switching member controlling the main
air duct to be or not to be in communication with the
first vent or with the inflow segment, and the second
switching member controlling the main air duct to be
or not to be in communication with the second vent
or the outflow segment.

6. The washing appliance according to claim 5, further
comprising a washing system, wherein:

the heat pump system further comprises a wa-
ter-cooled condenser heating a washing liquid
in the washing system;
the washing appliance has a drying state and a
heating state;
in the drying state of the washing appliance, the
first switching member communicates the main
air duct with the inflow segment and shuts the
first vent, and the second switching member
communicates the main air duct with the outflow
segment and shuts the second vent; and
in the heating state of the washing appliance,
the first switching member communicates the
main air duct with the first vent and blocks the
main air duct from the inflow segment, and the
second switching member communicates the
main air duct with the second vent and blocks
the main air duct from the outflow segment.

7. The washing appliance according to any one of
claims 1 to 5, further comprising a washing system,
wherein the heat pump system further comprises a
water-cooled condenser heating a washing liquid in
the washing system.

8. The washing appliance according to claim 7, where-
in:

the compressor, the throttling device, the air-
cooled condenser, the water-cooled condenser,

and the evaporator are connected in series; and
the water-cooled condenser is located upstream
of the air-cooled condenser in a flow direction
of a heat exchange medium in the heat pump
system.

9. The washing appliance according to claim 7, where-
in:

the heat pump system comprises a first branch,
a second branch, and a third branch, wherein
two ends of the second branch and two ends of
the third branch being respectively in communi-
cation with the first branch;
the compressor, the evaporator, and the throt-
tling device are connected in the first branch;
the water-cooled condenser and a first on-off
valve are connected in the second branch; and
the air-cooled condenser and a second on-off
valve are connected in the third branch.

10. The washing appliance according to claim 7, where-
in:

the throttling device comprises a first expansion
valve and a second expansion valve;
the heat pump system comprises a first branch,
a second branch, and a third branch, two ends
of the second branch and two ends of the third
branch being respectively in communication
with the first branch;
the compressor and the evaporator are connect-
ed in the first branch;
the water-cooled condenser and the first expan-
sion valve are connected in the second branch;
and
the air-cooled condenser and the second expan-
sion valve are connected in the third branch.
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