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(54) CLOTHES DRYING APPLIANCE

(57)  Aclothesdrying appliance is provided, including
a drum disposed in a horizontal or an inclined manner,
rotatably located in a tub, where a wall of the drum in-
cludes a plurality of densely distributed holes, allowing
process air engaged in drying to circulate between the
drum and the tub, a rear wall of the drum is connected
to a drive shaft for driving the drum to rotate, the drive
shaft passes through a bearing on a rear wall of the tub,
the tub is connected to a process air channel, a fan is
disposed in the process air channel, an inlet of the proc-
ess air channel is located on the rear wall of the tub or
close to the rear wall of the tub, a heat exchange device
is disposed between the rear wall of the tub and the rear
wall of the drum, the heat exchange device includes a
flat body, and the body includes a flatly distributed fluid
channel.

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 660 193 A1 2

Description

[0001] The present invention belongs to the field of
household appliance technologies, and relates to a
clothes drying appliance, and in particular, to a clothes
drying appliance having a heat exchange device.
[0002] The disclosure of Chinese Patent Application
No. CN105463804A discloses a clothes dryer having a
clothes processing barrel assembly located in a box, in-
cluding a rotatable drum driven by a motor and a tub
sleeved on the drum. The tub is connected to and in com-
munication with a condensate channel. The condensate
channel is further connected to a fan and an air heating
channel sequentially. The other end of the air heating
channel is further in communication with the tub. There-
fore, an air circulation path is formed in the tub, the con-
densate channel, the fan and the air heating channel. In
adrying process, aheaterinthe air heating channel heats
drying air flowing through. The heated high-temperature
drying air enters the clothes processing barrel assembly
under the effect of the fan, and wet clothes in the drum
are heated, to evaporate moisture in the clothes. The
drying air carries the evaporated moisture and enters the
condensate channel, in which the moisture in the drying
air is condensed and returned to a liquid state, and sep-
arated from the drying air, so that the drying air becomes
cold and dry again, and re-enters the heating channel
driven by the fan. Then a new cycle is started and repeats
again and again to finally dry the clothes in the drum. The
condensate channel is connected to a water inlet pipe of
cooling water. In the drying process, the cooling water
flows into the condensate channel from the water inlet
pipe, to exchange heat with the drying air entering the
condensate channel, and condensate the moisture in the
drying air.

[0003] The US Patent Application No. US6279357B1
discloses a washer dryer. The washer dryer includes a
cylinder installed in a tub by using a spider. A rear wall
of the tub includes a recess. Water flows to the rear wall
of the tub from a water inlet device. In a drying mode,
when the cylinder rotates, moist air is drawn from the
cylinder and is agitated. The flowing water is in contact
with the moist air, to improve an air condensation effect
before the airis heated and returned to the cylinder along
a circulation channel.

[0004] An objective of the present invention is to pro-
vide a clothes drying appliance having a compact struc-
ture and high drying efficiency.

[0005] The present invention can be implemented as
follows: A clothes drying appliance, including a drum dis-
posed in a horizontal or an inclined manner, rotatably
located in a tub, where a wall of the drum includes a
plurality of densely distributed holes, allowing process
air engaged in drying to circulate between the drum and
the tub, a rear wall of the drum is connected to a drive
shaft for driving the drum to rotate, the drive shaft passes
through a bearing on a rear wall of the tub, the tub is
connected to a process air channel, a fan is disposed in
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the process air channel, an inlet of the process air chan-
nel is located on the rear wall of the tub or close to the
rear wall of the tub, a heat exchange device is disposed
between the rear wall of the tub and the rear wall of the
drum, the heat exchange device includes a flat body, the
body includes a flatly distributed fluid channel, and the
fluid channel includes an outlet and an inlet, suitable for
receiving a cooling medium to enter the fluid channel
from the inlet, and for the cooling medium to leave the
fluid channel from the outlet, where at least part of the
body is made of a metal or a material with no less thermal
conductivity than a metal.

[0006] The inlet of the process air channel is located
on the rear wall of the tub or close to the rear wall of the
tub, so that dense process air flow is generated between
the rear wall of the drum and the rear wall of the tub, at
which the heat exchange device is disposed to save the
space, and provide higher drying efficiency. In this case,
because a cooling medium is circulated in the fluid chan-
nel, so that no splashing or entering the process air chan-
nel occurs under the effect the process air.

[0007] According to an embodiment of the present in-
vention, the body includes a through hole, the fluid chan-
nel is distributed around the through hole, and the drive
shaft passes through the through hole of the heat ex-
change device.

[0008] According to another embodiment of the
present invention, two sides of the through hole respec-
tively include at least one fluid channel.

According to an embodiment of the present invention,
the body includes a first wall facing the rear wall of the
drum and a second wall facing the rear wall of the tub,
where the first wall is in a smooth structure and the sec-
ond wall is fixed on the rear wall of the tub. The smooth
first wall is to avoid affecting a heat exchange effect by
preventing fluffs carried in the process air in the drying
process from adhering to. The first wall is fixed on the
rear wall of the tub, so that an unsmooth structure, such
as a recess, may be disposed on the second wall.
[0009] According to an embodiment of the present in-
vention, the first wall is made of a metal or a material with
no less thermal conductivity than a metal.

[0010] According to an embodiment of the present in-
vention, the fluid channel is folded and bent, forming an
acute angle between every two adjacent bent segments.
[0011] According to an embodiment of the present in-
vention, the fluid channel is folded and bent, and seg-
ments bent with each other are parallel to each other.
[0012] According to an embodiment of the present in-
vention, the fluid channel is folded and bent, including a
plurality of segments bent with each other, and along a
fluid flow direction, at least some of the segments of the
fluid channel are inclined downwards relative to a hori-
zontal plane.

[0013] Specific implementations of the present inven-
tion are described in detail below by using examples with
reference to accompanying drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0014]

FIG. 1is abrief schematic diagram of a clothes drying
appliance;

FIG.2 is an exploded diagram of some components
of the clothes drying appliance;

FIG. 3 is a front view of a heat exchange device; and

FIG. 4 is a schematic diagram of components of the
heat exchange device as shown in FIG. 3.

[0015] Asshown in FIG. 1, a clothes drying appliance
1 includes a tub 2 forming a main drying chamber and a
rotatable drum 4 located in the tub 2 and driven by a
motor 3. Awall 41 of the drum 4 includes densely distrib-
uted holes 42, so that air is circulated between the inside
of the drum 4 and the tub 2. A rear wall 43 of the drum
is connected to a drive shaft 44 for driving the drum to
rotate. The drive shaft 44 passes through a bearing 23
on a rear wall 22 of the tub to be in transmission connec-
tion to the motor 3. The drum 4 is horizontally disposed.
In another implementation, the drum may alternatively
be disposed in aninclined manner in an inclined tub. The
above "horizontal" and "inclined" are based on a horizon-
tal or inclined central shaft of the drum 4 as a reference
object.

[0016] The tub 2is connected to a process air channel
5. Anairinlet 51 of the process air channel 5 is connected
to a side wall 21 of the tub 2, and close to the rear wall
22 of the tub 2. An air outlet 52 of the process air channel
5 is connected to a gasket 6 installed in a front side of
the tub 2. Therefore, the process air channel 5 is in com-
munication with the tub 2. In another implementation, the
inlet of the process air channel 5 may alternatively be
connected to the rear wall 22 of the tub 2.

[0017] The process air channel 5 includes a fan 7 and
a heating device 8. After the fan 7 is started, air may be
blown to enter the process air channel 5 from the air inlet
51 of the process air channel 5, blown out through the
air outlet 52 after passing through the heating device 8,
to enter the front side of the tub 2. The air enters the drum
4 to be fully in contact with clothes, and then passes
through the holes 42 on the wall 41 of the drum. More air
flow passes through the holes 42 to enter a gap 9 that
has a lower pressure and that is formed between the rear
wall 22 of the tub and the rear wall 43 of the drum, then
concentrates at the air inlet 51 of the process air channel
5alongthe gap 9, and finally enters the process air chan-
nel 5, to complete a circulation flow.

[0018] In this way, in the process of flowing to the air
inlet 51 of the process air channel 5, the process air
densely passes through the gap 9 between the rear wall
22 of the tub and the rear wall 43 of the drum. A heat
exchange device 10 is disposed in the gap 9 between
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the rear wall 22 of the tub and the rear wall 43 of the
drum. Therefore, the hot humid process air exchanges
heat with the heat exchange device 10 when passing
through the gap 9, the temperature is decreased and the
moisture is condensed. Then the process air enters the
process air channel 5 from the airinlet 51 under the effect
of the fan 7. Afterwards, under the heating of the heating
device 8, the temperature of the process air is increased
again, and then the process air re-enters the tub 2 and
the drum 4 to be in contact with the clothes, to further
evaporate the moisture in the clothes.

[0019] The heat exchange device 10 is disposed be-
tween the rear wall 22 of the tub and the rear wall 43 of
the drum where the process air densely passes through,
thereby causing the heat exchange device 10 to work in
higher heat exchange efficiency. In addition, because
there is no need to dispose a dedicated heat exchange
channel, more space is saved, thereby reducing the vol-
ume and manufacturing costs of the clothes drying ap-
pliance 1.

[0020] The heat exchange device 10 is in a flat struc-
ture, and is fixed on the tub 2, for example, may be fixed
on the rear wall 22 of the tub. The heat exchange device
10 includes a fluid channel 11 defined by a material with
better thermal conductivity. The fluid channel 11 includes
a wall 20 penetrating through the tub 2, for example, an
inlet 12 of the rear wall 22. An outlet 13 of the fluid channel
11 is located in the tub 2. In a working process, a cooling
medium is supplied to the fluid channel 11 from the inlet
12 of the fluid channel 11. The cooling medium exchang-
es heat with the process air in contact with the heat ex-
change device 10 through a heat-conducting channel
wall, to reduce the temperature of the process air. The
cooling medium with anincreased temperature is drained
from the bottom of the tub 2. The cooling medium may
be water. The fluid channel 11 may supply continuous
cooling medium to the heat exchange device 10, and the
cooling medium may flow in the fluid channel 11, to fully
exchange heat with the process air through the channel
wall, to make full use of the cooling medium. In this case,
because the cooling medium is flowing in the fluid chan-
nel 11, no splashing occurs under the blowing of the air
flow, no cooling medium enters the drum 4 to wet the
clothes, and no cooling medium is inhaled to the process
air channel 5 by the fan 7. In addition, the heat exchange
device 10 in aflat structure and including the fluid channel
11 may be designed to have a thinner thickness accord-
ing to a need, so that a requirement for a width of the gap
9 between the rear wall 22 and the rear wall 43 of the
drum is not high, allowing the air to easily pass through
the gap.

[0021] In the embodiment shown in FIG. 2, the heat
exchange device 10 includes a flat body 14. The body
14 is basically in a ring structure, including a round
through hole 15. The body 14 is fixed on the rear wall 22
of the tub 2 in various feasible fixing manners, for exam-
ple, welding, pasting, screw fixing or injection molding.
The body 14 is coaxial with the bearing 23 on the rear
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wall 22 of the tub 2, and therefore is basically coaxially
disposed with the drum 4. The drive shaft 44 passes
through the through hole 15 of the heat exchange device
10. The heat exchange device 10 is disposed in such a
way to extend to fully make use of the size of the rear
wall 22 of the tub, thereby making a heat exchange area
as large as possible, and improving the heat exchange
efficiency. In this way, installations of the tub 2, the drum
4 and a drive system are not affected. More favorably,
the hot humid process air is prone to close to the rear
wall 22 of the tub along the edge of the tub 2 and the
drum 4, so that the design of the through hole 15 can
enable the fluid channel 11 to be more concentrated in
areas where the process air is more concentrated.
[0022] As shown in FIG. 3 and FIG. 4, the body 14 of
the heat exchange device 10 includes a flatly distributed
fluid channel 11. The fluid channel includes the inlet 12
and the outlet 13, suitable for receiving the cooling me-
dium to enter the fluid channel 11 from the inlet 12, and
for the cooling medium to leave the fluid channel 11 from
the outlet 13.

[0023] The body 14 includes a first sheet 141 and a
second sheet 142 that are respectively made of metals
and that are basically in a ring shape. The first sheet 141
is substantially flat. The second sheet 142 includes a pre-
formed recess 16. The first sheet 141 and the second
sheet 142 are attached and fixed to each other, to form
a body 14 that is roughly in a ring shape. In addition, the
fluid channel 11 is formed in the space surrounded by
the recess 16 and the first sheet 141. The first sheet 141
and the second sheet 142 are made of other materials
with better thermal conductivity, or materials at least not
inferior to common metals.

[0024] Afterthe inlet 12, the fluid channel 11 is divided
into two paths, respectively located at two sides of the
through hole 15, and respectively having an outlet 13 at
the end. The cooling medium entering the fluid channel
11 from the inlet 12 is respectively left at the two sides
of the through hole 15, to fill the entire fluid channel 11,
while evenly exchanging heat with the process air of the
two sides of the through hole 15.

[0025] Inthe embodiment shownin FIG. 3 and FIG. 4,
the fluid channel 11 is folded and bent, and segments
110 bent with each other are parallel to each other.
[0026] In another embodiment not shown in the ac-
companying drawings, it may be implemented that an
acute angle is formed between every two adjacent bent
segments. After the heat exchange device is installed on
the rear wall of the tub, according to the disposing man-
ners of the tub and the drum, the flat body is installed in
a vertical or an inclined manner relative to a horizontal
plane, and the inlet of the fluid channel is higher than
other parts of the fluid channel. In this case, along a fluid
flowing direction, at least some of the segments of the
fluid channel are inclined downwards relative to the hor-
izontal plane. Usually, the cooling medium is tap water.
The cooling water can generate larger potential energy
in an inclined bent area, and generate larger turbulence
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in the bent segments, thereby reducing accumulation of
sediments in the water at the bent segments, so that the
water flow is more smooth in the fluid channel, to prevent
the fluid channel from congestion.

[0027] As shown in FIG. 2 and FIG. 4, the heat ex-
change device 10 is installed in a way in which the first
sheet 141 in a smooth structure faces the rear wall of the
drum, and the second sheet 142 having a pre-formed
recess 16 faces the rear wall of the tub. The second sheet
142 is fixed on the rear wall 22 of the tub. The first sheet
141 and the second sheet 142 respectively form a first
wall and a second wall at two sides of the body 14.
[0028] The various specific implementations de-
scribed above and shown in the accompanying drawings
are only used to describe the present invention. In the
scope of the basic technical idea of the present invention,
any form of modification made to the present invention
by a person of ordinary skill in a related technical field
shall fall within the protection scope of the present inven-
tion.

Claims

1. A clothes drying appliance, comprising a drum dis-
posedina horizontal or an inclined manner, rotatably
located in a tub, wherein a wall of the drum comprises
a plurality of densely distributed holes, allowing proc-
ess air engaged in drying to circulate between the
drumandthe tub, a rearwall of the drumis connected
to a drive shaft for driving the drum to rotate, and the
drive shaft passes through a bearing on a rear wall
of the tub, characterized in that: the tub is connect-
ed to a process air channel, a fan is disposed in the
process air channel, an inlet of the process air chan-
nel is located on the rear wall of the tub or close to
the rear wall of the tub, a heat exchange device is
disposed between the rear wall of the tub and the
rearwall ofthe drum, the heat exchange device com-
prises a flat body, the body comprises a flatly distrib-
uted fluid channel, and the fluid channel comprises
an outletand an inlet, suitable for receiving a cooling
medium to enter the fluid channel from the inlet, and
for the cooling medium to leave the fluid channel
from the outlet, wherein at least part of the body is
made of a metal or a material with no less thermal
conductivity than a metal.

2. The clothes drying appliance according to claim 1,
characterized in that: the body comprises a through
hole, the fluid channel is distributed around the
through hole, and the drive shaft passes through the
through hole of the heat exchange device.

3. The clothes drying appliance according to claim 2,
characterized in that: two sides of the through hole
respectively comprise at least one fluid channel.
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The clothes drying appliance according to claim 1,
characterized in that: the body comprises a first
wall facing the rear wall of the drum and a second
wall facing the rear wall of the tub, wherein the first
wall is in a smooth structure and the second wallis %
fixed on the rear wall of the tub.

The clothes drying appliance according to claim 4,
characterized in that: the first wall is made of a met-

al or a material with no less thermal conductivity than 70
a metal.

The clothes drying appliance according to claim 1,
characterized in that: the fluid channel is folded and
bent, forming an acute angle between every two ad- 75
jacent bent segments.

The clothes drying appliance according to claim 1,
characterized in that: the fluid channelis folded and
bent, and segments bent with each other are parallel 20
to each other.

The clothes drying appliance according to claim 1,
characterized in that: the fluid channel is folded and
bent, comprising a plurality of segments bent with 25
each other, and along a fluid flowing direction, at

least some of the segments of the fluid channel are
inclined downwards relative to a horizontal plane.
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