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(54) CLOTHES DRYER

(57)  Aclothes dryerincludes an inner tub ()2, 200 for
accommodating clothes and an outer tub (3, 300) ar-
ranged around the inner tub. An inner tub wall (21) has
first holes (22) in dense distribution to be in spatial com-
munication with the outer tub. A cooling water supply
device (8, 801) is connected with an outer tub wall (31,
320) to supply cooling water required for a drying process
to an inner surface (30, 3002) of the outer tub wall. The
cooling water supply device includes a water outlet re-
gion. The inner surface of the outer tub wall has a hy-
drophilically treated region below the water outlet region
(810, 8100), and the rest is a hydrophobic region, such
that the cooling water is dispersed and flows in the hy-
drophilically treated region to form a water film, increas-
ing a heat exchange area.
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Description

[0001] The presentinvention relates to a clothes dryer,
including an inner tub for accommodating clothes and an
outer tub arranged around the inner tub. An inner tub wall
has first holes in dense distribution to be in spatial com-
munication with the outer tub. A cooling water supply
device is connected with an outer tub wall to supply cool-
ing water required for adrying process to aninner surface
of the outer tub wall. The cooling water supply device
includes a water outlet region.

A U.S. invention patent with the publication patent No.
of US 6,279,357 B1 discloses a washer dryer. The wash-
er dryer has a drum installed in an outer tub through a
spider. A rear wall of the outer tub has recesses. Water
flows to the rear wall of the outer 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.

The presentinvention aims to make a clothes dryer have
a relatively high heat exchange efficiency. The present
invention provides a clothes dryer, including an inner tub
for accommodating clothes and an outer tub arranged
around the inner tub. An inner tub wall has first holes in
dense distribution to be in spatial communication with
the outer tub. A cooling water supply device is connected
with an outer tub wall to supply cooling water required
for a drying process to an inner surface of the outer tub
wall. The cooling water supply device includes a water
outlet region. The inner surface of the outer tub wall has
a hydrophilically treated first region below the water outlet
region, and the rest of the inner surface of the outer tub
wall is a hydrophobic second region. A relatively large
portion of an inner surface of an inner tub wall is hydro-
phobic to reduce residues of foam and washing water,
and meanwhile, facilitate cleaning, thus being more san-
itary. However, after falling onto the surface of the hy-
drophobic inner tub wall, cooling water may flow in a cy-
lindrical trickle form, which leads to a small contact area
with process air involved in drying, resulting in low heat
exchange efficiency. After the first region is hydrophili-
cally treated, the cooling water flows out of the water
outlet region and flows down along the first region. In this
case, water flow spreads along the inner surface of the
outer tub wall to form a water film so as to have a relatively
large contact area with the process air, and the heat ex-
change efficiency is also increased accordingly.

[0002] Hydrophilic treatment may include at least one
of electrical spark etching, laser etching, spraying hy-
drophilic coating, and plasma treatment.

[0003] Asone of embodiments, the water outlet region
includes a group of second holes located on the outer
tub wall, and the second holes are horizontally or ob-
liquely arranged. The cooling water flows out of the sec-
ond holes and forms a plurality of rows of water flow after
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contacting with the inner surface of the outer tub wall.
The plurality of rows of water flow spreads transversely
while flowing down along the first region to form a large-
area water film, so as to better exchange heat with the
process air, condensing moisture in the process air.
[0004] As one ofthe embodiments, the hydrophilic first
region is located on an inclined or curved surface facing
upwards.

[0005] The cooling water supply device may be con-
nected with a cylindrical side wall of the outer tub, and
the first region is located on the inner surface of the side
wall of the outer tub.

[0006] The first region may be located at a lower posi-
tion relative to a central axis of the outer tub.

The clothes dryer further includes a fan associated with
the outer tub to propel the process air in the outer tub to
flow, and a heating device associated with the outer tub
to heat the process air.

[0007] An inlet and an outlet of an air passage are in
fluid connection with a rear portion of the outer tub and
a front portion of the outer tub, respectively, and the fan
and the heating device are located in the air passage.
The fluid connection may be referred to as that a wall of
the air passage is directly or indirectly connected with
the outer tub, such that the air passage is in spatial con-
nection with the outer tub to form a fluid loop.

[0008] 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 an outer tub;
and

FIG. 3 is a side view showing main functional com-
ponents of a clothes dryer according to Embodiment
2.

As shown in FIG. 1, the clothes dryer 1 according to Em-
bodiment 1 has a rotatable inner tub 2 foraccommodating
clothes and an outer tub 3 arranged around the inner tub
2. The inner tub 2 and the outer tub 3 are substantially
coaxially arranged, and axially substantially horizontal.
Aninnertub wall 21 hasfirstholes 22 in dense distribution
to be in spatial communication with the outer tub 3. A
rear end of the outer tub 3 is connected to an inlet 41 of
an air passage 4. An outlet 42 of the air passage 4 is
connected with a sealing ring 5 installed on a front portion
of the outer tub 3, such that the air passage 4 and the
outer tub 3 form a communicating space. A fan 6 and a
heating device 7 are arranged in the air passage 4.

A cooling water supply device 8 is connected with a cy-
lindrical side wall 31 of the outer tub 3. The cooling water
supply device 8 has a group of second holes 81 horizon-
tally arranged on the side wall 31 of the outer tub. The
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cooling water supply device 8 further includes a supply
pipeline 82 and a water distribution device 83 connected
to the supply pipeline 82. Cooling water enters the water
distribution device 83 from the supply pipeline 82 to be
buffered, and then enters the outer tub 3 through the
second holes 81.

[0009] As shownin FIG. 1 and FIG. 2, an entire inner
surface 30 of the outer tub 3 is prefabricated to be hy-
drophobic, and then hydrophilically treated 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
outer tub below the water outlet region, and the rest of
the inner surface 30 of the outer tub 3 is a hydrophobic
second region 302.

[0010] Hydrophilic treatment includes at least one of
electrical spark etching, laser etching, spraying hy-
drophilic coating, and plasma treatment.

[0011] Thefirstregion 301 islocated atalower position
relative to a central axis 9 of the outer tub 3. At this po-
sition, 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.

[0012] In a drying process, the fan 6 is started to cir-
culate process air for drying between the air passage 4
and the outer tub 3. The heating device 7 heats the proc-
ess air passing through the air passage 4. The high-tem-
perature process air enters the outer tub 3 and the inner
tub 2 placed inside the outer tub 3 to evaporate moisture
in the clothes. The cooling water supply device 8 supplies
the cooling water to the outer 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 sepa-
rated 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 dried.
[0013] The cooling water supply devices 8 may be re-
spectively arranged on both sides of the outer tub 3.
[0014] In Embodiment 2 as shown in FIG. 3, an inner
tub 200 and an outer tub 300 of a clothes dryer 100 are
inclined upwards. A rear wall 320 of the outer 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.

[0015] An inner surface 3002 of the rear wall 320 of
the outer 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 up-
wards to facilitate the downward flowing of water flow
along asurface of the region. The rest of the inner surface
3000 of the outer tub 300 is a hydrophobic second region
304.
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[0016] 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 an inner tub (2, 200) for
accommodating clothes and an outer tub (3, 300)
arranged around the inner tub, an inner tub wall (21)
having first holes (22) in dense distribution to be in
spatial communication with the outer tub, a cooling
water supply device (8, 801) being connected with
an outer tub wall (31, 320) to supply cooling water
required for a drying process to an inner surface (30,
3002) of the outer tub wall, and the cooling water
supply device comprising a water outlet region (810,
8100), wherein the inner surface of the outer tub wall
has a hydrophilically treated first region (301, 303)
below the water outlet region, and the rest of the
inner surface of the outer tub wall is a hydrophobic
second region (302, 304).

2. The clothes dryer according to claim 1, wherein the
hydrophilic treatment comprises at least one of elec-
trical spark etching, laser etching, spraying hy-
drophilic coating, and plasma treatment.

3. The clothes dryer according to claim 1, wherein the
water outlet region comprises a group of second
holes (81) located on the outer tub wall, and the sec-
ond holes are horizontally or obliquely arranged.

4. The clothes dryer according to claim 1, wherein the
hydrophilic first region is located on an inclined or
curved surface facing upwards.

5. The clothes dryer according to claim 1, wherein the
cooling water supply device (8) is connected with a
cylindrical side wall (31) of the outer tub, and the first
region (301) is located on the inner surface (30) of
the side wall of the outer tub.

6. The clothes dryer according to claim 5, wherein the
first region is located at a lower position relative to a
central axis (9) of the outer tub.

7. The clothes dryer according to claim 1, comprising
afan (6) associated with the outer tub to propel proc-
ess air in the outer tub to flow, and a heating device
(7) associated with the outer tub to heat the process
air.

8. The clothes dryer according to claim 7, wherein an
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inlet (41) and an outlet (42) of an air passage (4) are
in fluid connection with a rear portion of the outer tub
and a front portion of the outer tub, respectively, and
the fan and the heating device are located in the air
passage. 5
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