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(54) DRYING DEVICE FOR DISHWASHER AND DISHWASHER

(57) A drying device (10) for a dishwasher and the
dishwasher (1). The drying device (10) comprises: a body
(100) which has a first air passage(110) and a second
air passage (120), the first air passage (110) has a first
air inlet (111) and a first air outlet (112), and the second
air passage (120) has a second air inlet (121) and a sec-
ond air outlet (122), the first air inlet (111) is adapted to
be in communication with a tub (20) of the dishwasher
(1), and the second air inlet (121) is in communication
with the outside; and a heat exchanger (200) which is
provided in the body (100) and is in communication with
the first air passage (110) and the second air passage
(120), respectively, one of the first air outlet (112) and
the second air outlet (122) is in communication with the
outside and the other is adapted to be in communication
with the tub (20).
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application is based on and claims priority
to Chinese Patent Application Serial No.
201810044410.4, filed on January 17, 2018, Chinese
Patent Application Serial No. 201820080895.8, filed on
January 17, 2018, Chinese Patent Application Serial No.
201810044426.5, filed on January 17, 2018, Chinese
Patent Application Serial No. 201820080936.3, filed on
January 17, 2018, the entire content of which are incor-
porated herein by reference.

FIELD

[0002] The present disclosure relates to a field of dish-
washers, specifically to a drying device for a dishwasher
and a dishwasher having the drying device.

BACKGROUND

[0003] A dishwasher in the related art dries a tub there-
of generally by technologies such as automatic door
opening, drawing moisture, using zeolite, etc., i.e. remov-
ing the steam in the tub and on the tableware after wash-
ing.
[0004] Specifically, the drying technology of automatic
door opening refers that the door is opened at an angle
after washing to rapidly discharge the steam accumulat-
ed in the tub. However, if the door is not manually closed
timely after opening, outside mosquitos or dust may enter
the tub and contaminate the tableware, affecting the user
experience.
[0005] The drying technology of drawing moisture re-
fers that the steam in the tub is drawn and discharged
out of the tub by using a fan, and the drying is performed
by utilizing the excess temperature of the tableware.
However, the drawing process is slow, and the drying
efficiency of the tableware is low. Furthermore, the dis-
charged steam will condense on a kitchen cabinet or on
the ground, which affects the senses and easily erodes
the kitchen cabinet. Moreover, the moisture is condensed
in an air passage, a quantity of heat is wasted, the draw-
ing process is slow, and the drying efficiency of the ta-
bleware is low.
[0006] The drying technology of using zeolite refers
that the steam in the tub is drawn out, and passed through
a drying box equipped with the zeolite, and then dis-
charged into the tub again after moisture absorption by
the zeolite. However, a zeolite cavity, a fan and a heating
module have large footprint, and the zeolite has a peculiar
smell, affecting the user experience.

SUMMARY

[0007] The present disclosure seeks to solve at least
one of the problems existing in the related art. To this

end, the present disclosure proposes a drying device for
a dishwasher, which has advantages of good drying ef-
fect, high drying efficiency, high energy utilization, small
footprint and excellent user experience.
[0008] The present disclosure further proposes a dish-
washer having the drying device.
[0009] The drying device according to embodiments
of a first aspect of the present disclosure includes a body
having a first air passage and a second air passage, the
first air passage having a first air inlet and a first air outlet,
the second air passage having a second air inlet and a
second air outlet, the first air inlet being adapted to be in
communication with a tub of the dishwasher, and the sec-
ond air inlet being in communication with an outside; a
heat exchanger provided to the body and in communica-
tion with the first air passage and the second air passage,
respectively; and a first fan and a second fan, the first
fan being provided in the first air passage, the second
fan being provided in the second air passage. One of the
first air outlet and the second air outlet is in communica-
tion with the outside, and the other of the first air outlet
and the second air outlet is adapted to be in communi-
cation with the tub.
[0010] The drying device for the dishwasher the ac-
cording to embodiments of the present disclosure has
good drying effect, high drying efficiency, high energy
utilization, small footprint and excellent user experience.
[0011] In addition, the drying device according to em-
bodiments of the present disclosure further includes the
following additional technical features.
[0012] According to some embodiments of the present
disclosure, a part of the heat exchanger is located in the
first air passage, and another part of the heat exchanger
is located at the second air passage.
[0013] According to some embodiments of the present
disclosure, the first air passage includes a first transition
section, a heat exchange section and a device mounting
section in a direction from the first air inlet to the first air
outlet, a part of the heat exchanger is located at the heat
exchange section, and the first fan is located at the device
mounting section.
[0014] Further, an end of the first transition section
close to the first air inlet is located above the first air inlet.
[0015] In some embodiments of the present disclo-
sure, a bottom of the heat exchange section is provided
with a drain port configured to drain condensation water.
[0016] Optionally, the first air passage includes the first
transition section, the heat exchange section, a second
transition section, and the device mounting section in the
direction from the first air inlet to the first air outlet, and
the second transition section extends obliquely upwards
relative to a vertical direction from the heat exchange
section.
[0017] In some specific embodiments of the present
disclosure, the part of the heat exchanger includes a plu-
rality of first fins arranged in a width direction of the first
air passage, and each first fin extends in a length direction
of the first air passage; the another part of the heat ex-
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changer includes a plurality of second fins arranged in
the length direction of the first air passage, and each
second fin extends in the width direction of the first air
passage.
[0018] Optionally, the heat exchanger further includes
a heat exchange plate having a heat exchange cavity
therein, the plurality of first fins being provided in the heat
exchange cavity, and the plurality of second fins being
distributed on two opposite side surfaces of the heat ex-
change plate.
[0019] According to some embodiments of the present
disclosure, the first air passage has a safety port provided
close to the first air outlet, a toggle piece is provided at
the safety port, and only when the first fan is in operation,
the toggle piece opens the safety port to communicate
an air outlet of the first fan with the first air outlet; or the
second air passage has a safety port provided close to
the second air outlet, a toggle piece is provided at the
safety port, and only when the second fan is in operation,
the toggle piece opens the safety port to communicate
an air outlet of the second fan with the second air outlet.
[0020] Further, the toggle piece is rotatably provided
in the first air passage or the second air passage, and
normally closes the safety port under its own gravity.
[0021] According to some embodiments of the present
disclosure, the drying device further includes a heater.
The heater is provided to the first air passage and located
between the first fan and the first air outlet, or the heater
is provided to the second air passage and located be-
tween the second fan and the second air outlet.
[0022] According to some embodiments of the present
disclosure, a part of the second air passage located be-
tween the heat exchanger and the second fan has a grad-
ually reduced flow area in a direction from the heat ex-
changer to the second fan.
[0023] According to some embodiments of the present
disclosure, air gaps are provided between the first fan
and a wall face of the first air passage, and between the
second fan and a wall face of the second air passage,
respectively.
[0024] According to some embodiments of the present
disclosure, the first air outlet is in communication with the
outside, and the second air outlet is adapted to be in
communication with the tub.
[0025] Further, the first air inlet is provided close to the
second fan, and the second air outlet is provided close
to the first fan.
[0026] According to some embodiments of the present
disclosure, the first air outlet is adapted to be in commu-
nication with the tub, and the second air outlet is in com-
munication with the outside.
[0027] Further, the first air inlet and the first air outlet
are provided away from a center of the body, and the first
fan and the second fan are provided close to the center
of the body.
[0028] The dishwasher according to embodiments of
a second aspect of the present disclosure includes a
housing; a tub provided in the housing and having an

inlet and an outlet; a door mounted to the housing to open
and close the tub; a drying device according to embodi-
ments of the first aspect of the present disclosure. The
body is mounted to at least one of the tub and the door,
the other of the first air outlet and the second air outlet
is in communication with the inlet, and the first air inlet is
in communication with the outlet.
[0029] The dishwasher according to embodiments of
the present disclosure, by utilizing the drying device for
the dishwasher as described above, has good drying ef-
fect, high drying efficiency, high energy utilization, small
footprint and excellent user experience.
[0030] Additional aspects and advantages of embodi-
ments of present disclosure will be given in part in the
following descriptions, or be learned from the practice of
the embodiments of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031]

FIG. 1 is a sectional view of a drying device for a
dishwasher according to an embodiment of the
present disclosure;
FIG. 2 is a schematic view of a drying device for a
dishwasher according to an embodiment of the
present disclosure;
FIG. 3 is a perspective view of a heat exchanger of
a drying device for a dishwasher according to an
embodiment of the present disclosure;
FIG. 4 is a schematic view of a heater of a drying
device for a dishwasher according to an embodiment
of the present disclosure;
Fig. 5 is an exploded view of a dishwasher according
to an embodiment of the present disclosure;
FIG. 6 is a sectional view of a drying device for a
dishwasher according to an optional embodiment of
the present disclosure;
FIG. 7 is a schematic view of a drying device for a
dishwasher according to an optional embodiment of
the present disclosure;
FIG. 8 is a perspective view of a heat exchanger of
a drying device for a dishwasher according to an
optional embodiment of the present disclosure;
FIG. 9 is a schematic view of a heater of a drying
device for a dishwasher according to an optional em-
bodiment of the present disclosure; and
Fig. 10 is an exploded view of a dishwasher accord-
ing to an optional embodiment of the present disclo-
sure.

Reference numerals:

[0032]

dishwasher 1,
drying device 10 for dishwasher,
body 100, drain port 101, safety port 102,
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first air passage 110, first air inlet 111, first air
outlet 112, first transition section 113, heat ex-
change section 114, device mounting section
115, second transition section 116,
second air passage 120, second air inlet 121,
second air outlet 122,
toggle piece 130, reinforcing rib 140,

heat exchanger 200, first fin 210, second fin 220,
heat exchange plate 230,
first fan 310, second fan 320,
heater 400, heating plate 410, third fin 420, temper-
ature controller 430, wiring harness 440,
tub 20, inlet 21, outlet 22, fastener 23, seal ring 24.

DETAILED DESCRIPTION

[0033] Embodiments of the present disclosure will be
described in detail and examples of the embodiments
will be illustrated in the drawings, where same or similar
reference numerals are used to indicate same or similar
members or members with same or similar functions. The
embodiments described herein with reference to draw-
ings are explanatory, illustrative, and used to generally
understand the present disclosure. The embodiments
shall not be construed to limit the present disclosure.
[0034] A drying device 10 for a dishwasher according
to embodiments of a first aspect of the present disclosure
will be described below with reference to the drawings.
[0035] As illustrated in FIGS. 1 to 10, the drying device
10 for the dishwasher according to embodiments of the
present disclosure includes a body 100, a heat exchang-
er 200, a first fan 310, and a second fan 320.
[0036] Specifically, the body 100 has a first air passage
110 and a second air passage 120. The first air passage
110 has a first air inlet 111 and a first air outlet 112, and
the first air inlet 111 is adapted to be in communication
with a tub of the dishwasher. The second air passage
120 has a second air inlet 121 and a second air outlet
122, and the second air inlet 121 is in communication
with outside. The heat exchanger 200 is provided to the
body 100, and the heat exchanger 200 is in communica-
tion with the first air passage 110 and the second air
passage 120. The first fan 310 is provided in the first air
passage 110, and the second fan 320 is provided in the
second air passage 120.
[0037] The first air outlet 112 is in communication with
the outside, and the second air outlet 122 is adapted to
be in communication with the tub of the dishwasher.
Thus, the first fan 310 controls steam in the tub to enter
the first air passage 110 through the first air inlet 111,
and finally to be discharged into the outside environment
after heat exchange with the heat exchanger 200; mean-
while, the second fan 320 draws air from the outside en-
vironment through the second air inlet 121, and makes
the air flow into the tub through the second air outlet 122
after heat exchange with the heat exchanger 200. In this
way, the gas containing the steam is condensed when

flowing through the heat exchanger 200, and the re-
leased heat is absorbed by the outside air flowing through
the heat exchanger 200. That is, the outside air is heated
by the heat of the steam, and the steam is condensed
by the outside air, such that the drying system can be
configured with limited space, and the heat of the steam
can be fully recycled, producing a hot-air drying effect.
[0038] Alternatively, the first air outlet 112 is adapted
to be in communication with the tub, and the second air
outlet 122 is in communication with the outside. Thus,
the first fan 310 controls the steam in the tub to enter first
the air passage 110 through the first air inlet 111, and
flow into the tub through the first air outlet 112 after heat
exchange with the heat exchanger 200; meanwhile, the
second fan 320 draws the air from the outside environ-
ment through the second air inlet 121, and makes the air
finally be discharged into the outside environment after
heat exchange with the heat exchanger 200. In this way,
the gas containing the steam is condensed when flowing
through the heat exchanger 200, and the released heat
is absorbed by the outside air flowing through the heat
exchanger 200. That is, the steam is condensed by the
outside air, such that the drying system can be configured
with the limited space.
[0039] In general, the drying device 10 for the dish-
washer according to embodiments of the present disclo-
sure can achieve that the steam in the tub can be drawn
out and condensed by the outside air, meanwhile the
outside air is heated by the heat released due to conden-
sation of the steam, and then the outside air is guided
into the tub again, achieving the purpose of gradually
replacing the steam with dry and hot air. The drying de-
vice can solve the technical problem existed in the related
art, and has good drying effect, high drying efficiency,
high energy utilization, small footprint and excellent user
experience. Or, by guiding the air having reduced humid-
ity into the tub again, the purpose of continuously reduc-
ing the humidity of the air in the tub can be achieved,
improving the drying effect. Furthermore, the above dry-
ing process also prevents the gas containing the steam
from condensing on a kitchen cabinet or the ground, pro-
moting the user experience.
[0040] The drying device 10 according to a specific em-
bodiment of the present disclosure will be described be-
low with reference to the drawings.
[0041] As illustrated in FIGS. 1 to 5, the drying device
10 for the dishwasher according to embodiments of the
present disclosure includes a body 100, a heat exchang-
er 200, a first fan 310, and a second fan 320.
[0042] Specifically, the body 100 has a first air passage
110 and a second air passage 120. The first air passage
110 has a first air inlet 111 and a first air outlet 112, the
first air inlet 111 is adapted to be in communication with
the tub of the dishwasher, and the first air outlet 112 is
in communication with the outside; the second air pas-
sage 120 has a second air inlet 121 and a second air
outlet 122, the second air inlet 121 is in communication
with the outside, and the second air outlet 122 is adapted
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to be in communication with the tub. The heat exchanger
200 is provided to the body 100, and the heat exchanger
200 are in communication with the first air passage 110
and the second air passage 120. The first fan 310 is pro-
vided in the first air passage 110, and the second fan 320
is provided in the second air passage 120.
[0043] Thus, the first fan 310 controls steam in the tub
to enter the first air passage 110 through the first air inlet
111, and finally to be discharged into the outside envi-
ronment after heat exchange with the heat exchanger
200; meanwhile, the second fan 320 draws air from the
outside environment through the second air inlet 121,
and makes the air flow into the tub through the second
air outlet 122 after heat exchange with the heat exchang-
er 200. In this way, the gas containing the steam is con-
densed when flowing through the heat exchanger 200,
and the released heat is absorbed by the outside air flow-
ing through the heat exchanger 200. That is, the outside
air is heated by the heat of the steam, and the steam is
condensed by the outside air, such that the drying system
can be configured with limited space, and the heat of the
steam can be fully recycled, producing a hot-air drying
effect.
[0044] In general, the drying device 10 for the dish-
washer according to embodiments of the present disclo-
sure can achieve that the steam in the tub can be drawn
out and condensed by the outside air, meanwhile the
outside air is heated by the heat released due to conden-
sation of the steam, and then the outside air is guided
into the tub again, achieving the purpose of gradually
replacing the steam with dry and hot air. The drying de-
vice can solve the technical problem existed in the related
art, and has good drying effect, high drying efficiency,
high energy utilization, small footprint and excellent user
experience.
[0045] According to some embodiments of the present
disclosure, as illustrated in FIG. 1, a part of the heat ex-
changer 200 is located in the first air passage 110, and
another part of the heat exchanger 200 is located at the
second air inlet 121. In this way, the steam in the first air
passage 110 may perform heat exchange with the part
of the heat exchanger 200, and the outside air may per-
form heat exchange with the another part of the heat
exchanger 200, such that the outside air and the steam
in the first air passage 110 can perform energy exchange,
and footprint is reduced.
[0046] Further, as illustrated in FIG. 1, the first air pas-
sage 110 includes a first transition section 113, a heat
exchange section 114 and a device mounting section
115 in a direction from the first air inlet 111 to the first air
outlet 112, the part of the heat exchanger 200 is located
at the heat exchange section 114, and the first fan 310
is located at the device mounting section 115. In other
words, in an airflow direction, the part of the heat ex-
changer 200 is located upstream of the first fan 310, lead-
ing to more sufficient heat exchange and better drying
effect.
[0047] Advantageously, as illustrated in FIG. 1, the first

transition section 113 is used to communicate the first
air inlet 111 with the heat exchange section 114, and the
highest position of the first transition section 113 is higher
than the highest position of the first air inlet 111. For ex-
ample, an end of the first transition section 113 close to
the first air inlet 111 is located above the first air inlet 111,
the airflow gradually flows upwards from the first air inlet
111 to the first transition section 113, and the airflow grad-
ually flows downwards from the first transition section
113 to the heat exchange section 114. Thus, the water
can be prevented from directly entering the heat ex-
changer 200 through the first air inlet 111 in the washing
process.
[0048] Optionally, as illustrated in FIG. 1, an end of the
heat exchange section 114 close to the device mounting
section 115 has an arc shape, and a bottom of the heat
exchange section 114 is provided with a drain port 101,
for draining condensation water accumulated at the bot-
tom of the heat exchange section 114. For example, a
water storage tank may be provided at the bottom of the
heat exchange section 114, for storing the condensation
water, and the drain port 101 is provided in the water
storage tank. The drain port 101 is engaged with a hose,
and the condensation water is smoothly guided into a
water cup or a drain line through the hose.
[0049] In some embodiments of the present disclo-
sure, as illustrated in FIG. 3, the part of the heat exchang-
er 200 includes a plurality of first fins 210, the plurality of
first fins 210 is arranged in a width direction of the first
air passage 110, and each first fin 210 extends in a length
direction of the first air passage 110. The another part of
the heat exchanger 200 includes a plurality of second
fins 220 arranged in the length direction of the first air
passage 110, and each second fin 220 extends in the
width direction of the first air passage 110. For example,
the plurality of first fins 210 is connected to each other
to form a wave shape, and the plurality of second fins
220 is connected to each other to form a wave shape.
[0050] The plurality of second fins 220 may be ar-
ranged to be two layers on the plurality of first fins 210.
In other words, the heat exchanger 200 includes the plu-
rality of first fins 210 located in a middle layer, and the
plurality of second fins 220 located at two opposite sides
of the middle layer. In this way, the gas containing the
steam is condensed when flowing through the plurality
of first fins 210 located in the middle layer, the released
heat is transferred to the two outside layers of second
fins 220, the outside air absorbs the heat when flowing
through the second fins 220 for achieving cold and heat
exchange, and then the outside air is guided into the tub
again.
[0051] Advantageously, as illustrated in FIG. 3, the
heat exchanger 200 further includes a heat exchange
plate 230. The heat exchange plate 230 has a heat ex-
change cavity therein. The plurality of first fins 210 is
provided in the heat exchange cavity, and the plurality of
second fins 220 is distributed at tow opposite surfaces
of the heat exchange plate 230. That is, the first fins 210
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located in the middle layer are separated from the above-
mentioned two layers of second fins 220 through the heat
exchange plates 230, to improve heat exchange effect.
For example, the heat exchange plate 230 is a metal
member, and the surfaces of the heat exchange plates
230 facing the first fins 210 and the second fins 220 are
planar.
[0052] It could be appreciated that, the number of the
layers of first fins 210 and the second fins 220 is not
specifically limited, the number of the layers of the first
fins 210 into which the steam is guided and the number
of the layers of the second fins 220 into which the outside
air is guided are also not specifically limited, as long as
the extending directions of the first fins 210 and the sec-
ond fins 220 do not hinder the flowing of the airflow.
[0053] According to some embodiments of the present
disclosure, the drying device 10 for the dishwasher fur-
ther includes a heater 400. The heater 400 is provided
at the second air passage 120, and the heater 400 is
located between the second fan 320 and the second air
outlet 122, to heat the airflow about to enter the tub and
to have a hot-air drying effect, enhancing the drying ef-
fect. For example, the heater 400 may be a PCT heating
element. The heater 400 may be turned on when requir-
ing rapid and efficient drying and the heater 400 may be
turned off when requiring economic drying manner.
[0054] Specifically, the heater 400 includes a heating
plate 410, a third fin 420, a temperature controller 430
and a wiring harness 440. A plurality of third fins 420 is
provided at the heating plate 410, for example, the plu-
rality of third fins 420 may be connected to each other to
form a wave shape. The temperature controller 430 is
connected to at least one of the heating plate 410 and
the third fin 420. That is, the temperature controller 430
may be connected to the heating plate 410 or the third
fin 420, and the temperature controller 430 may also be
connected to the heating plate 410 and the third fin 420
at the same time. The wiring harness 440 is connected
to the heating plate 410, to achieve the heating of the
heating plate 410.
[0055] When the heater 400 is turned on, a tempera-
ture of the heating plate 410 rises, and the heat is trans-
ferred to the third fins 420, the outside air flows through
the third fins 420 and takes away the heat, and enters
the tub again through the second air outlet 122, realizing
the hot-air drying. The first fin 210, the second fin 220
and the third fin 420 all may be metal members, to ensure
good heat exchange effect.
[0056] According to some embodiments of the present
disclosure, as illustrated in FIG. 1, the second air passage
120 has a safety port 102. The safety port 102 is provided
close to the second air outlet 122, a toggle piece 130 is
proved at the safety port 102, and only when the second
fan 320 is in operation, the toggle piece 130 opens the
safety port 102 to communicate an air outlet of the second
fan 320 with the second air outlet 122. For example, the
safety port 102 is provided between the heater 400 and
the second air outlet 122, such that when the second fan

320 is not in operation, the steam can be effectively pre-
vented from entering the second fan 320 and the heater
400 through the second air outlet 122 in the washing
process.
[0057] In some specific embodiments of the present
disclosure, as illustrated in FIG. 1, a part of the second
air passage 120 located between the heater 400 and the
safety port 102 has an arc shape, to reduce flow resist-
ance of the gas, facilitating smooth flowing of the gas.
[0058] Advantageously, as illustrated in FIG. 1, the tog-
gle piece 130 is rotatably provided in the second air pas-
sage 120, and the toggle piece 130 normally closes the
safety port 102 under its own gravity. In this way, when
the second fan 320 is not in operation, the toggle piece
130 closes the safety port 102 under its own gravity; when
the second fan 320 is in operation, the toggle piece 130
is blown up by the airflow under the action of the air force
to open the safety port 102, such that the airflow may
enter the tub via the second air outlet 122.
[0059] According to some embodiments of the present
disclosure, as illustrated in FIG. 1, the body 100 is pro-
vided with a reinforcing rib 140, and the reinforcing rib
140 is located between the first fan 310 and the second
fan 320, to reduce vibration during operation of the first
fan 310 and the second fan 320.
[0060] According to some embodiments of the present
disclosure, as illustrated in FIG. 1, the first air inlet 111
is provided close to the second fan 320, and the second
air outlet 122 is provided close to the first fan 310. Ad-
vantageously, the second fan 320 is provided close to
the heat exchanger 200, such that the limited space can
be fully utilized, the layout can be reasonable, the drying
efficiency can be high, and the drying effect can be good.
[0061] In some embodiments of the present disclo-
sure, as illustrated in FIG. 1, a part of the second air
passage 120 located between the heat exchanger 200
and the second fan 320 has a gradually reduced flow
area in a direction from the heat exchanger 200 to the
second fan 320, to facilitate inhale of the second fan 320.
[0062] According to some embodiments of the present
disclosure, as illustrated in FIG. 2, air gaps are proved
between the first fan 310 and a wall face of the first air
passage 110, and between the second fan 320 and a
wall face of the second air passage 120, respectively.
The air gap between the first fan 310 and the wall face
of the first air passage 110 is in communication with the
first air passage 110, facilitating the inhale of the first fan
310; the air gap between the second fan 320 and the wall
face of the second air passage 120 is in communication
with the second air passage 120 and the two layers of
second fins 220, facilitating inhale of the second fan 320.
[0063] A drying device 10 for a dishwasher according
to an optional embodiment of the present disclosure will
be described below with reference to the drawings.
[0064] As illustrated in FIGS. 6 to 10, the drying device
10 for the dishwasher according to embodiments of the
present disclosure includes a body 100, a heat exchang-
er 200, a first fan 310, and a second fan 320.
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[0065] Specifically, the body 100 has a first air passage
110 and a second air passage 120. The first air passage
110 has a first air inlet 111 and a first air outlet 112, and
the first air inlet 111 and the first air outlet 112 are adapted
to be in communication with the tub of the dishwasher;
the second air passage 120 has a second air inlet 121
and a second air outlet 122, the second air inlet 121 and
the second air outlet 122 are in communication with the
outside. The heat exchanger 200 is provided to the body
100, and the heat exchanger 200 are in communication
with first air passage 110 and the second air passage
120. The first fan 310 is provided in the first air passage
110, and the second fan 320 is provided in the second
air passage 120.
[0066] Thus, the first fan 310 controls steam in the tub
to enter the first air passage 110 through the first air inlet
111, and flow into the tub through the first air outlet 112
after heat exchange with the heat exchanger 200; mean-
while, the second fan 320 draws air from the outside en-
vironment through the second air inlet 121, and makes
the air finally be discharged into the outside environment
after heat exchange with the heat exchanger 200. In this
way, the gas containing the steam is condensed when
flowing through the heat exchanger 200, and the re-
leased heat is absorbed by the outside air flowing through
the heat exchanger 200. That is, the steam is condensed
by the outside air, such that the drying system can be
configured with the limited space.
[0067] The drying device 10 for the dishwasher accord-
ing to embodiments of the present disclosure can achieve
that the steam in the tub can be drawn out and condensed
by the outside air, meanwhile the air having reduced hu-
midity is guided into the tub again, the purpose of con-
tinuously reducing the humidity of the air in the tub can
be achieved, improving the drying effect. Furthermore,
the above drying process also prevents the gas contain-
ing the steam from condensing on a kitchen cabinet or
the ground, promoting the user experience.
[0068] Briefly, the drying device 10 for the dishwasher
according to embodiments of the present disclosure can
solve the technical problems existed in the related art,
and has good drying effect, high drying efficiency, small
footprint and excellent user experience.
[0069] According to some embodiments of the present
disclosure, as illustrated in FIG. 6, a part of the heat ex-
changer 200 is located in the first air passage 110, and
another part of the heat exchanger 200 is located at the
second air inlet 121. In this way, the steam in the first air
passage 110 may perform heat exchange with the part
of the heat exchanger 200, and the outside air may per-
form the heat exchange with the another part of the heat
exchanger 200, such that the outside air and the steam
in the first air passage 110 can perform energy exchange,
and footprint is reduced.
[0070] Further, as illustrated in FIG. 6, the first air pas-
sage 110 includes a first transition section 113, a heat
exchange section 114, a second transition section 116
and a device mounting section 115 in a direction from

the first air inlet 111 to the first air outlet 112, the part of
the heat exchanger 200 is located at the heat exchange
section 114, and the first fan 310 is located at the device
mounting section 115. In other words, in an airflow direc-
tion, the part of the heat exchanger 200 is located up-
stream of the first fan 310, leading to more sufficient heat
exchange and better drying effect.
[0071] Advantageously, as illustrated in FIG. 6, the first
transition section 113 is used to communicate the first
air inlet 111 with the heat exchange section 114, and the
highest position of the first transition section 113 is higher
than the highest position of the first air inlet 111. For ex-
ample, the first transition section 113 has a substantially
U shape, an end of the first transition section 113 close
to the first air inlet 111 is located above the first air inlet
111, the airflow gradually flows upwards from the first air
inlet 111 to the first transition section 113, and the airflow
gradually flows downwards from the first transition sec-
tion 113 to the heat exchange section 114. Thus, the
water can be prevented from directly entering the heat
exchanger 200 through the first air inlet 111 in the wash-
ing process.
[0072] Advantageously, as illustrated in FIG. 6, the
heat exchange section 114 is a straight section, and a
bottom of the heat exchange section 114 is proved with
a drain port 101, for draining the condensation water ac-
cumulated at the bottom of the heat exchange section
114. For example, a water storage tank may be provided
at the bottom of the heat exchange section 114, for stor-
ing the condensation water, and the drain port 101 is
provided in the water storage tank. The drain port 101 is
engaged with a hose, and the condensation water is
smoothly guided into a water cup or a drain line through
the hose.
[0073] Optionally, as illustrated in FIG. 6, the second
transition section 116 extends obliquely upwards relative
to a vertical direction from the heat exchange section
114, to prevent the condensation water from entering the
first fan 310.
[0074] In some specific embodiments of the present
disclosure, as illustrated in FIG. 6, the part of the heat
exchanger 200 includes a plurality of first fins 210, the
plurality of first fins 210 is arranged in a width direction
of the first air passage 110, and each first fin 210 extends
in a length direction of the first air passage 110. The an-
other part of the heat exchanger 200 includes a plurality
of second fins 220 arranged in the length direction of the
first air passage 110, and each second fin 220 extends
in the width direction of the first air passage 110. For
example, the plurality of first fins 210 is connected to
each other to form a wave shape, and the plurality of
second fins 220 is connected to each other to form a
wave shape.
[0075] The plurality of second fin 220 may be arranged
to be two layers on the plurality of first fins 210. In other
words, the heat exchanger 200 includes the plurality of
first fins 210 located in a middle layer, and the plurality
of second fins 220 located at two opposite sides of the
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middle layer. In this way, the gas containing the steam
is condensed when flowing through the plurality of first
fins 210 located in the middle layer, the released heat is
transferred to the two outside layers of second fins 220,
the outside air absorbs the heat when flowing through
the second fins 220 for achieving the cold and heat ex-
change, and then the outside air is discharged out again,
and the gas having reduced humidity is guided into the
tub again.
[0076] Advantageously, as illustrated in FIG. 8, the
heat exchanger 200 further includes a heat exchange
plate 230. The heat exchange plate 230 has a heat ex-
change cavity therein. The plurality of first fins 210 is
provided in the heat exchange cavity, and the plurality of
second fins 220 is distributed at tow opposite surfaces
of the heat exchange plate 230. That is, the first fins 210
located in the middle layer are separated from the above-
mentioned two layers of second fins 220 through the heat
exchange plates 230, to improve heat exchange effect.
For example, the heat exchange plate 230 is a metal
member, and the surfaces of the heat exchange plates
230 facing the first fins 210 and the second fins 220 are
planar.
[0077] It could be appreciated that, the number of the
layers of first fins 210 and the second fins 220 is not
specifically limited, the number of the layers of the first
fins 210 into which the steam is guided and the number
of the layers of the second fins 220 into which the outside
air is guided are also not specifically limited, as long as
the extending directions of the first fins 210 and the sec-
ond fins 220 do not hinder the flowing of the airflow.
[0078] According to some embodiments of the present
disclosure, the drying device 10 for the dishwasher fur-
ther includes a heater 400. The heater 400 is provided
at the device mounting section 115, and the heater 400
is located between first fan 310 and the first air outlet
112, to heat the airflow about to enter the tub and to have
a hot-air drying effect, enhancing the drying effect. For
example, the heater 400 may be a PCT heating element.
The heater 400 may be turned on when requiring rapid
and efficient drying, and the heater 400 may be turned
off when requiring economic drying manner.
[0079] Specifically, the heater 400 includes a heating
plate 410, a third fin 420, a temperature controller 430
and a wiring harness 440. A plurality of third fins 420 is
provided at the heating plate 410, for example, the plu-
rality of third fins 420 may be connected to each other to
form a wave shape. The temperature controller 430 is
connected to at least one of the heating plate 410 and
the third fin 420. That is, the temperature controller 430
may be connected to the heating plate 410 or the third
fin 420, and the temperature controller 430 may also be
connected to the heating plate 410 and the third fin 420
at the same time. The wiring harness 440 is connected
to the heating plate 410, to achieve the heating of the
heating plate 410.
[0080] When the heater 400 is turned on, a tempera-
ture of the heating plate 410 rises, and the heat is trans-

ferred to the third fin 420, the dehumidified air flows
through the third fins 420 and takes away the heat, and
then enters the tub again through the first air outlet 112,
realizing the hot-air drying. The first fin 210, the second
fin 220 and the third fin 420 all may be metal members,
to ensure good heat exchange effect.
[0081] According to some embodiments of the present
disclosure, as illustrated in FIG. 6, the device mounting
section 115 has a safety port 102. The safety port 102 is
provided close to the first air outlet 112, a toggle piece
130 is provided at the safety port 102, and only when the
first fan 310 is in operation, the toggle piece 130 opens
the safety port 102 to communicate the air outlet of the
first fan 310 and the first air outlet 112. For example, the
safety port 102 is provided between the heater 400 and
the first air outlet 112, such that when the first fan 310 is
not in operation, the steam can be effectively prevented
from entering the first fan 310 and the heater 400 through
the first air outlet 112 in the washing process.
[0082] In some specific embodiments of the present
disclosure, as illustrated in FIG. 6, a part of the device
mounting section 115 located between the heater 400
and the safety port 102 has an arc shape, to reduce flow
resistance of the gas, facilitating smooth flowing of the
gas.
[0083] Further, as illustrated in FIG. 6, the toggle piece
130 is rotatably provided in the first air passage 110, and
the toggle piece 130 normally closes the safety port 102
under its own gravity. In this way, when the first fan 310
is not in operation, the toggle piece 130 closes the safety
port 102 under its own gravity; when the first fan 310 is
in operation, the toggle piece 130 is blown up by the
airflow under the action of the air force to open the safety
port 102, such that the airflow may enter the tub via the
first air outlet 112.
[0084] According to some embodiments of the present
disclosure, as illustrated in FIG. 6, the first air inlet 111
and the first air outlet 112 are provided away from a center
of the body 100, and the first fan 310 and the second fan
320 are provided close to the center of the body 100.
Advantageously, the second fan 320 is provided close
to the heat exchanger 200, such that the limited space
can be fully utilized, the layout can be reasonable, the
drying efficiency can be high, and the drying effect can
be good.
[0085] In some embodiments of the present disclo-
sure, as illustrated in FIG. 6, a part of the second air
passage 120 located between the heat exchanger 200
and the second fan 320 has a gradually reduced flow
area in a direction from the heat exchanger 200 to the
second fan 320, to facilitate inhale of the second fan 320.
[0086] According to some embodiments of the present
disclosure, as illustrated in FIG. 7, air gaps are proved
between the first fan 310 and a wall face of the first air
passage 110, and between the second fan 320 and a
wall face of the second air passage 120, respectively.
The air gap between the first fan 310 and the wall face
of the first air passage 110 is in communication with the
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first air passage 110, facilitating the inhale of the first fan
310; the air gap between the second fan 320 and the wall
face of the second air passage 120 is in communication
with the second air passage 120 and the two layers of
second fins 220, facilitating inhale of the second fan 320.
[0087] As illustrated in FIGS. 1 to 10, a dishwasher 1
according to embodiments of a second aspect of the
present disclosure includes a housing, a tub 20, a door
and a drying device 10 according to embodiments of the
first aspect of the present disclosure.
[0088] Specifically, the tub 20 is provided in the hous-
ing, the tub 20 has an inlet 21 and an outlet 22. The door
is mounted to the housing to open and close the tub 20;
and the body 100 is mounted to a side or a top of the tub
20 through a fastener 23, the second air outlet 122 is in
communication with the inlet 21, and the first air inlet 111
is in communication with the outlet 22. Of course, the
body 100 may also be mounted to the door, or, the body
100 may also be mounted to the door and the tub 20 at
the same time.
[0089] The inlet 21 is close to a bottom wall of the tub
20, and the outlet 22 is close to a top end of the tub 20.
The fastener 23 may be a screw cap. The second air
outlet 122 and the inlet 21 are provided with a seal ring
24 therebetween, and the first air inlet 111 and the outlet
22 are also provided with a seal ring 24 therebetween.
[0090] In a drying stage, the first fan 310 and the sec-
ond fan 320 are turned on, the steam in the tub 20 is
drawn out of the outlet 22 due to a suction force of the
first fan 310, the airflow enters the first transition section
113 through the first air inlet 111, flows through the first
fins 210, and the first fan 310, and finally is discharged
out through the first air outlet 112; meanwhile, the second
fan 320 draws the outside air, the outside air flows
through the second fins 220, after the steam flowing
through the first fins 210 is condensed, then the outside
air flows through the second fan 320, the heater 400, and
flows into the tub 20 through the second air outlet 122.
[0091] Alternatively, the first air outlet 112 is in com-
munication with the inlet 21, and the first air inlet 111 is
in communication with the outlet 22. In this way, in the
drying stage, the first fan 310 and the second fan 320
are turned on, the steam in the tub 20 is drawn out of the
outlet 22 due to a suction force of the first fan 310, the
airflow enters the first transition section 113 through the
first air inlet 111, flows through the first fins 210, the sec-
ond transition section 116, the first fan 310 and the heater
400, and finally is discharged into the tub 20 through the
first air outlet 112; meanwhile, the second fan 320 draws
the outside air, the outside air flows through the second
fins 220, after the steam flowing through the first fins 210
is condensed, then the outside air flows through the sec-
ond fan 320, and finally is discharged to the outside en-
vironment through the second air outlet 122.
[0092] The dishwasher 1 according to embodiments
of the present disclosure, by utilizing the drying device
10 for the dishwasher as described above, has good dry-
ing effect, high drying efficiency, high energy utilization,

small footprint and excellent user experience.
[0093] Other constitutions and operations of the dish-
washer 1 according to embodiments of the present dis-
closure are well known by those skilled in the art, which
will not be described in detail herein.
[0094] In the specification, it is to be understood that
terms such as "central, " "longitudinal, " "lateral, " "length,
" "width, " "thickness, " "upper, " "lower, " "front, " "rear,
" "left, " "right, " "vertical, " "horizontal, " "top, " "bottom,
" "inner, " "outer, " "clockwise, " "counterclockwise, "
"axial, " "radial" and "circumferential" 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.
[0095] 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. Thus, features limited by "first" and "second"
are intended to indicate or imply including one or more
than one these features. In the description of the present
disclosure, "a plurality of" relates to two or more than two.
[0096] In the description of the present disclosure, un-
less specified or limited otherwise, it should be noted
that, terms "mounted, " "connected" and "coupled" may
be understood broadly, such as permanent connection
or detachable connection, electronic connection or me-
chanical connection, direct connection or indirect con-
nection via intermediary, inner communication or inter-
action between two elements. These having ordinary
skills in the art should understand the specific meanings
in the present disclosure according to specific situations.
[0097] Reference throughout this specification to "an
embodiment, " "some embodiments, " "an example, " "a
specific example, " or "some examples, " means that a
particular feature, structure, material, or characteristic
described in connection with the embodiment or example
is included in at least one embodiment or example of the
present disclosure. Thus, the appearances of the phras-
es in various places throughout this specification are not
necessarily referring to the same embodiment or exam-
ple of the present disclosure. Furthermore, the particular
features, structures, materials, or characteristics may be
combined in any suitable manner in one or more embod-
iments or examples.
[0098] Although embodiments of the present disclo-
sure have been shown and illustrated, it shall be under-
stood by those skilled in the art that various changes,
modifications, alternatives and variants without departing
from the principle of the present disclosure are accepta-
ble. The scope of the present disclosure is defined by
the claims or the like.

Claims

1. A drying device for a dishwasher, comprising:
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a body having a first air passage and a second
air passage, the first air passage having a first
air inlet and a first air outlet, the second air pas-
sage having a second air inlet and a second air
outlet, the first air inlet being adapted to be in
communication with a tub of the dishwasher, and
the second air inlet being in communication with
an outside;
a heat exchanger provided to the body and in
communication with the first air passage and the
second air passage, respectively; and
a first fan and a second fan, the first fan being
provided in the first air passage, the second fan
being provided in the second air passage,
wherein one of the first air outlet and the second
air outlet is in communication with the outside,
and the other of the first air outlet and the second
air outlet is adapted to be in communication with
the tub.

2. The drying device according to claim 1, wherein a
part of the heat exchanger is located in the first air
passage, and another part of the heat exchanger is
located at the second air passage.

3. The drying device according to claim 1 or 2, wherein
the first air passage comprises a first transition sec-
tion, a heat exchange section and a device mounting
section in a direction from the first air inlet to the first
air outlet, a part of the heat exchanger is located at
the heat exchange section, and the first fan is located
at the device mounting section.

4. The drying device according to claim 3, wherein an
end of the first transition section close to the first air
inlet is located above the first air inlet.

5. The drying device according to claim 3, wherein a
bottom of the heat exchange section is provided with
a drain port configured to drain condensation water.

6. The drying device according to claim 3, wherein the
first air passage comprises the first transition section,
the heat exchange section, a second transition sec-
tion, and the device mounting section in the direction
from the first air inlet to the first air outlet, and the
second transition section extends obliquely upwards
relative to a vertical direction from the heat exchange
section.

7. The drying device according to claim 2, wherein the
part of the heat exchanger comprises a plurality of
first fins arranged in a width direction of the first air
passage, and each first fin extends in a length direc-
tion of the first air passage;
the another part of the heat exchanger comprises a
plurality of second fins arranged in the length direc-
tion of the first air passage, and each second fin ex-

tends in the width direction of the first air passage.

8. The drying device according to claim 7, wherein the
heat exchanger further comprises:
a heat exchange plate having a heat exchange cavity
therein, the plurality of first fins being provided in the
heat exchange cavity, and the plurality of second fins
being distributed on two opposite side surfaces of
the heat exchange plate.

9. The drying device according to any one of claims 1
to 8, wherein the first air passage has a safety port
provided close to the first air outlet, a toggle piece is
provided at the safety port, and only when the first
fan is in operation, the toggle piece opens the safety
port to communicate an air outlet of the first fan with
the first air outlet; or
the second air passage has a safety port provided
close to the second air outlet, a toggle piece is pro-
vided at the safety port, and only when the second
fan is in operation, the toggle piece opens the safety
port to communicate an air outlet of the second fan
with the second air outlet.

10. The drying device according to claim 9, wherein the
toggle piece is rotatably provided in the first air pas-
sage or the second air passage, and normally closes
the safety port under its own gravity.

11. The drying device according to any one of claims 1
to 10, further comprising:

a heater, the heater being provided to the first
air passage and located between the first fan
and the first air outlet, or
the heater being provided to the second air pas-
sage and located between the second fan and
the second air outlet.

12. The drying device according to any one of claims 1
to 11, wherein a part of the second air passage lo-
cated between the heat exchanger and the second
fan has a gradually reduced flow area in a direction
from the heat exchanger to the second fan.

13. The drying device according to any one of claims 1
to 12, wherein air gaps are provided between the
first fan and a wall face of the first air passage, and
between the second fan and a wall face of the second
air passage, respectively.

14. The drying device according to any one of claims 1
to 13, wherein the first air outlet is in communication
with the outside, and the second air outlet is adapted
to be in communication with the tub.

15. The drying device according to claim 14, wherein the
first air inlet is provided close to the second fan, and
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the second air outlet is provided close to the first fan.

16. The drying device according to any one of claims 1
to 13, wherein the first air outlet is adapted to be in
communication with the tub, and the second air outlet
is in communication with the outside.

17. The drying device according to claim 16, wherein the
first air inlet and the first air outlet are provided away
from a center of the body, and the first fan and the
second fan are provided close to the center of the
body.

18. A dishwasher, comprising:

a housing;
a tub provided in the housing and having an inlet
and an outlet;
a door mounted to the housing to open and close
the tub; and
a drying device according to any one of claims
1 to 17, the body being mounted to at least one
of the tub and the door, the other of the first air
outlet and the second air outlet being in commu-
nication with the inlet, and the first air inlet being
in communication with the outlet.
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