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(54) CLOTHES DRYER

(57) A clothes dryer includes a drum (2, 200) for ac-
commodating clothes and a tub (3, 300) surrounding the
drum. A drum wall (21) has first holes (22) in dense dis-
tribution enabling the drum to be in spatial communica-
tion with the tub. A tub wall has a plurality of hol-
low-through second holes (81, 811), and a water outlet
region (810, 8200) defined by the second holes extends
horizontally. A water distributor (83, 830) is provided on
the tub wall at an outer side that is away from the drum.
In comparison with a mode that a water supply pipe di-
rectly extends into a narrow space between the tub and
the drum, water flows inwards directly from the tub wall,
which not only makes installation simpler, but also makes
the water flow along an inner surface of the tub wall in-
stead of dropping from the middle of a limited gap, sig-
nificantly reducing the possibility of water entering the
drum.
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Description

[0001] The present invention belongs to the technical
field of home appliances, and relates to a clothes dryer
having a condensing device.
[0002] A U.S. invention patent with the publication No.
of US 6,279,357 B1 discloses a washer dryer. The wash-
er dryer has a drum installed in a tub through a spider.
A rear wall of the tub has recesses. Water flows to the
rear wall of the tub from a water inlet device. In a drying
mode, the drum rotates, and moist air leaves the drum
and is agitated under the rotation of the drum. The flowing
water is in contact with the moist air, so as to improve
the condensing effect on the air before the air is heated
and returns back to the drum along a circulation path.
[0003] Generally, a gap between the tub and the drum
is very small. Moreover, a drum wall often has holes for
facilitating passage of water or air. In addition, in a drying
process, process air in the tub and drum flows quickly
under the action of a fan. There is a high possibility that
cooling water enters the drum after entering the tub to
wet the clothes therein.
[0004] The present invention is directed to an existing
clothes dryer.
[0005] The present invention provides a clothes dryer,
including a drum for accommodating clothes and a tub
surrounding the drum. A drum wall has first holes in dense
distribution enabling the drum to be in spatial communi-
cation with the tub. A tub wall has a plurality of second
holes, and a water outlet region defined by the second
holes extends horizontally. A water distributor is provided
on the tub wall at an outer side that is away from the
drum. The water distributor includes a water inlet and a
cover cap covering the second holes. The cover cap has
a port hermetically connected with the tub wall. A water
storage chamber is formed between the cover cap and
the tub wall, where the water storage chamber has a
cross-sectional area, which is perpendicular to a water
inlet direction, larger than a cross-sectional area of the
water inlet.
[0006] The water outlet region may be referred to as a
region where the second holes are distributed. When the
second holes are arranged orderly in a row, the water
outlet region is a continuous surface that takes edges of
all the second holes of the row as edges. When the sec-
ond holes are arranged in multiple rows or arranged ir-
regularly, the water outlet region is a continuous surface
enclosed by edges of the second holes at the periphery.
[0007] In comparison with a mode that a water supply
pipe directly extends into a narrow space between the
tub and the drum, water flows inwards directly from the
tub wall, which not only makes installation simpler, but
also makes the water flow along an inner surface of the
tub wall instead of dropping from the middle of a limited
gap, significantly reducing the possibility of water enter-
ing the drum. Water flow flowing along the wall surface
is not liable to be blown away by airflow to enter the drum.
[0008] A cross-sectional area of the water storage

chamber is larger than the cross-sectional area of the
water inlet, such that the water flow is buffered in the
water storage chamber, and the water can flow out of the
second holes relatively uniformly at a relatively smooth
flow rate. The uniform and smooth water flow flows along
the inner surface of the tub wall, is not prone to entering
the drum and also realizes a larger heat exchange area,
so that higher heat exchange efficiency is obtained.
[0009] The drum and the tub are substantially cylindri-
cal and are axially horizontal or inclined, and the water
distributor may be arranged on a side wall and/or a rear
wall of the tub.
[0010] In some embodiments, the drum and the tub
are axially horizontal. The water distributor is arranged
on the side wall of the tub. The water outlet region is close
to or below a horizontal plane where a tub central axis is
located. Since the tub wall above the horizontal plane
where the tub central axis is located has a downward
curved curvature, when the water outlet region is set too
high, under the action of gravity, the water flowing out of
the water outlet region is prone to dripping onto the drum
and enters the drum.
[0011] The water outlet region may be implemented to
be connected with a higher upper region of the water
storage chamber, such that the water enters the water
storage chamber from the water inlet to gather at the
bottom of the water storage chamber; then the water level
rises; finally the water arrives at the position of the water
outlet region to slowly overflow from the second holes.
Such a configuration makes the water flow entering the
tub be further even and smooth, preventing the water
flow from entering the drum and improving the heat ex-
change efficiency at the same time.
[0012] The improvement of the present invention fur-
ther includes the inner surface of the tub wall has a hy-
drophilically treated first region below the water outlet
region, and the rest is a hydrophobic second region. The
hydrophilically treated inner surface spreads the water
flow flowing through to flow through a larger area, so as
to increase the heat exchange area, thereby increasing
the heat exchange efficiency.
[0013] Hydrophilic treatment may include at least one
of electrical spark etching, laser etching, spraying hy-
drophilic coating, and plasma treatment.
[0014] The water distributor is connected to a water
inlet pipe. The water inlet pipe is provided with a water
valve controlled by a control device, and the water valve
is opened in a process that the control device controls to
run a drying process.
[0015] The clothes dryer further includes a fan and a
heating device operably communicating with a drying
space enclosed by the tub, and the fan and the heating
device are started under the control of the control device
in a process that the control device runs the drying proc-
ess. Operably communicating with the drying space en-
closed by the tub may be referred to as that any one of
the fan and the heating device may be directly located in
the drying space enclosed by the tub and may also be
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located in a space communicating with the drying space.
[0016] A more advantageous improvement further in-
cludes that a total cross-sectional area of the second
holes is larger than the cross-sectional area of the water
inlet on the water distributor. Hence, the water flowing
out of the second holes cannot be affected by water pres-
sure of the water inlet, and cannot enter the drum caused
by a jet phenomenon.
[0017] Specific embodiments of the present invention
will be exemplified below with reference to the accom-
panying drawings.

FIG. 1 is a side view showing main functional com-
ponents of a clothes dryer according to Embodiment
1;

FIG. 2 is a partial view of a side wall of a tub;

FIG. 3 is a schematic cross-sectional view of a partial
tub and a cooling water supply device;

FIG. 4 is a three-dimensional view of a water distrib-
utor and a partial inlet pipe; and

FIG. 5 is a side view showing main functional com-
ponents of a clothes dryer according to Embodiment
2.

[0018] As shown in FIG. 1, a clothes dryer 1 according
to Embodiment 1 has a rotatable drum 2 for accommo-
dating clothes and a tub 3 surrounding the drum 2. The
drum 2 and the tub 3 are substantially coaxially arranged,
and axially substantially horizontal. A drum wall 21 has
first holes 22 in dense distribution enabling the drum to
be in spatial communication with the tub 3. A rear end of
the tub 3 is connected to an inlet 41 of an air passage 4.
An outlet 42 of the air passage 4 is connected to a sealing
ring 5 installed on a front portion of the tub 3, such that
the air passage 4 and the tub 3 form a communicating
space. A fan 6 and a heating device 7 are arranged in
the air passage 4.
[0019] A cooling water supply device 8 is connected
with a cylindrical side wall 31 of the tub 3. The cooling
water supply device 8 has a group of second holes 81
horizontally arranged on the side wall 31 of the tub. The
cooling water supply device 8 further includes a water
inlet pipe 82 and a water distributor 83 connected to the
water inlet pipe 82. The water inlet pipe 82 is provided
with a water valve 84 controlled by a control device 10.
The water valve 84 is opened in a process that the control
device 10 controls to run a drying process. Cooling water
enters the water distributor 83 from the water inlet pipe
82 to be buffered, and then enters the tub 3 through the
second holes 81.
[0020] As shown in FIG. 3 and FIG. 4, the water dis-
tributor 83 is provided on the side wall 31 of the tub 3 at
an outer side that is away from the drum 2. The water
distributor 83 includes a water inlet 85 and a cover cap

86 covering the second holes 81. The cover cap 86 has
a port 87 hermetically connected with the side wall 31 of
the tub. A water storage chamber 80 is formed between
the cover cap 86 and the side wall 31 of the tub 3, where
the water storage chamber has a cross-sectional area,
which is perpendicular to a water inlet direction, larger
than a cross-sectional area of the water inlet 85.
[0021] The second holes 81 are connected with a high-
er upper region 80a of the water storage chamber 80.
[0022] A total cross-sectional area of the second holes
81 is larger than the cross-sectional area of the water
inlet 85 on the water distributor 83.
[0023] As shown in FIG. 1 and FIG. 2, an entire inner
surface 30 of the tub 3 is pre-fabricated to be hydropho-
bic, and then hydrophilic treatment is performed below a
water outlet region 810 where the second holes 81 are
located, such that a hydrophilically treated first region
301 is formed on the inner surface 30 of the side wall 31
of the tub below the water outlet region, and the rest of
the inner surface 30 of the tub 3 is a hydrophobic second
region 302.
[0024] The hydrophilic treatment includes at least one
of electrical spark etching, laser etching, spraying hy-
drophilic coating, and plasma treatment.
[0025] The first region 301 is located at a lower position
relative to a central axis 9 of the tub 3. At this position,
the hydrophilic first region 301 is curved upwards. The
cooling water supply device 8 is close to a horizontal
plane where the central axis 9 is located. The cooling
water flows out of the second holes 81 and then flows to
the hydrophilic first region 301 under the action of gravity
to form a water film.
[0026] In the drying process, the control device 10
starts the fan 6 to circulate process air for drying between
the air passage 4 and the tub 3. The control device 10
also starts the heating device 7 to heat the process air
passing through the air passage 4. The high-temperature
process air enters the tub 3 and the drum 2 placed inside
the tub 3 to evaporate moisture in the clothes. The cooling
water supply device 8 supplies cooling water to the tub
3. The high-temperature and high-humidity process air
exchanges heat with the cooling water film when passing
through the first region 301. A temperature of the process
air drops, such that the carried moisture is condensed
into water and separated from the process air. The dry
process air enters the air passage 4 to be reheated to
enter a next cycle, such that the moisture in the clothes
is gradually evaporated.
[0027] The cooling water supply devices 8 may be re-
spectively arranged on both sides of the tub 3.
[0028] In Embodiment 2 shown in FIG. 5, a drum 200
and a tub 300 of a clothes dryer 100 are inclined upwards.
A rear wall 320 of the tub 300 is provided with a cooling
water supply device 801. The cooling water supply device
801 is the same as or similar to the cooling water supply
device 8 of Embodiment 1 in structure, and has, for ex-
ample, a water distributor 830, a water inlet pipe, a sec-
ond hole 811 arranged on the rear wall 320 of the tub,
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and the like, and structural features of the water distrib-
utor 830 are also the same as that in Embodiment 1.
[0029] An inner surface 3002 of the rear wall 320 of
the tub has a hydrophilically treated first region 303 below
a water outlet region 8100 of the cooling water supply
device 801. The first region 303 is inclined upwards to
facilitate the downward flowing of water flow along a sur-
face of the region. The rest of the inner surface 3000 of
the tub 300 is a hydrophobic second region 304.
[0030] Specific embodiments described above and il-
lustrated in the accompanying drawings are merely in-
tended to describe the present invention. Any form of
variations made by a person of ordinary skill in the art to
the present invention within the scope of the basic tech-
nical idea of the present invention falls within the protec-
tion scope of the present invention.

Claims

1. A clothes dryer, comprising a drum (2, 200) for ac-
commodating clothes and a tub (3, 300) surrounding
the drum, a drum wall (21) having first holes (22) in
dense distribution enabling the drum to be in spatial
communication with the tub, wherein a tub wall (31,
320) has a plurality of second holes (81, 811), a water
outlet region (810, 8200) defined by the second holes
extends horizontally, a water distributor (83, 830) is
provided on the tub wall at an outer side that is away
from the drum, the water distributor comprises a wa-
ter inlet (85) and a cover cap (86) covering the sec-
ond holes, the cover cap has a port (87) hermetically
connected with the tub wall, and a water storage
chamber (80) is formed between the cover cap and
the tub wall, wherein the water storage chamber has
a cross-sectional area, which is perpendicular to a
water inlet direction, larger than a cross-sectional
area of the water inlet.

2. The clothes dryer according to claim 1, wherein the
drum and the tub are substantially cylindrical, and
are axially horizontal or inclined, and the water dis-
tributor is arranged on a side wall (31) and/or a rear
wall (320) of the tub.

3. The clothes dryer according to claim 2, wherein the
drum and the tub are axially horizontal, the water
distributor (83) is arranged on the side wall (31) of
the tub, and the water outlet region (810) is close to
or lower than a horizontal plane where a tub central
axis (9) is located.

4. The clothes dryer according to claim 1, wherein the
water outlet region is connected with a higher upper
region (80a) of the water storage chamber.

5. The clothes dryer according to claim 1, wherein an
inner surface (30, 3000) of the tub wall has a hy-

drophilically treated first region (301, 303) below the
water outlet region, and the rest is a hydrophobic
second region (302, 304).

6. The clothes dryer according to claim 5, wherein the
hydrophilic treatment comprises at least one of elec-
trical spark etching, laser etching, spraying hy-
drophilic coating, and plasma treatment.

7. The clothes dryer according to claim 1, wherein the
water distributor is connected to a water inlet pipe
(82), the water inlet pipe is provided with a water
valve (84) controlled by a control device (10), and
the water valve is opened in a process that the control
device controls to run a drying process.

8. The clothes dryer according to claim 7, comprising
a fan (6) and a heating device (7) operably commu-
nicating with a drying space enclosed by the tub,
wherein the fan and the heating device are started
under the control of the control device in a process
that the control device runs the drying process.

9. The clothes dryer according to claim 1, wherein a
total cross-sectional area of the second holes (81)
is larger than the cross-sectional area of the water
inlet (85) on the water distributor.
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