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(54) LAUNDRY DRYING MACHINE

(57)  Alaundry drying machine (1) includes a drying
compartment (8) and a condensation compartment (6)
that is in fluid communication with the drying compart-
ment (8). A first heat exchange apparatus (63) is dis-
posed in the condensation compartment (6). The drying
compartment (8) is separated from the condensation
compartment (6) by a common separation wall (5), and
the separation wall (5) separately constitutes a part of a
wall of the drying compartment (8) and a part of a wall of
the condensation compartment (6). A second heat ex-
change apparatus (51) is disposed on the separation wall
(5). The second heat exchange apparatus (51) may ex-
change heat with air in both the drying compartment (8)
and the condensation compartment (6), to accelerate
condensation of water in the air. Therefore, the conden-
sation efficiency is improved compared with the prior art.
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Description

[0001] The presentinvention relates to a condensation
apparatus of a laundry drying machine.

[0002] Chinese invention patent application CN 105
463 804 A discloses a laundry drying machine. The laun-
dry drying machine has a drum driven by a motor to be
rotatable and a tub sleeved on the drum. The tub is con-
nected and in spatial communication with a condensation
channel. The condensation channel is further connected
to a fan and an air heating channel in sequence. The
other end of the air heating channel is further in spatial
communication with the tub. Therefore, an air circulation
path is formed in the tub, the condensation channel, the
fan, and the air heating channel. In a drying procedure,
under the effect of the fan, high-temperature drying air
formed in the air heating channel enters a laundry
processing drum component, to heat wet laundry in the
drum, to evaporate water in the laundry. The drying air
with the evaporated water further enters the condensa-
tion channel, and in the condensation channel, the water
in the drying air is condensed and becomes liquid again,
andis separated from the drying air. Therefore, the drying
air becomes low-temperature and dry again, enters the
heating channel again when being driven by the fan, and
starts a new round of circulation. The circulation repeats
again and again and finally the laundry in the drum is
dried. The condensation channel is connected to an inlet
pipe of cooling water. In the drying procedure, the cooling
water flows into the condensation channel from the inlet
pipe, so as to exchange heatwith the drying airthatenters
the condensation channel, and condense water in the
drying air.

[0003] An objective of the present invention is to im-
prove the condensation efficiency of alaundry drying ma-
chine.

[0004] To achieve the foregoing objective, the present
invention provides a laundry drying machine, including a
drying compartment and a condensation compartment
that is in fluid communication with the drying compart-
ment. A first heat exchange apparatus is disposed in the
condensation compartment. The drying compartment is
separated from the condensation compartmentby a com-
mon separation wall, and the separation wall separately
constitutes a part of a wall of the drying compartment and
a part of a wall of the condensation compartment. A sec-
ond heat exchange apparatus adapted to exchange heat
with air in the drying compartment and the condensation
compartment is disposed on the separation wall.

[0005] The first heat exchange apparatus may be a
cooling water supply apparatus, an air cooling apparatus,
or a heat pump evaporator. The second heat exchange
apparatus makes use of the special structure that the
separation wall is located between the condensation
compartment and the drying compartment, and may ex-
change heat with air in both the drying compartment and
the condensation compartment, so that the air exchang-
es heat with the first heat exchange apparatus in the con-
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densation compartment to produce condensation, and
the air in the condensation compartment and the drying
compartment may also exchange heat with the second
heat exchange apparatus, to further accelerate conden-
sation of water in the air, and the condensed water gen-
erated therefrom flows down along the separation wall.
Therefore, the condensation efficiency is improved com-
pared with the prior art. The second heat exchange ap-
paratus is disposed on the separation wall, has a simple
structure, and occupies a relatively small space.

[0006] The separation wallis preferably made of a heat
conductive material. Therefore, the separation wall can
well transfer heatamong the condensation compartment,
the drying compartment, and the second heat exchange
apparatus, and help to improve the condensation effi-
ciency.

[0007] The separation wall may be made of a metal
because the metal has preferable heat conductive per-
formance. More preferably, the separation wall may be
made of materials with relatively high heat conductive
efficiency among metals such as aluminum and copper.
[0008] The separation wall may use a hollow two-layer
structure, and the second heat exchange apparatus is
disposed between the two-layer structure, so that the
second heat exchange apparatus can be easily installed.
An outer surface of the separation wall may be made into
a flat shape, to prevent piling up of laundry fluffs in a
drying process.

[0009] The second heat exchange apparatus includes
a refrigerant channel, a cooling medium is allowed to
pass through the refrigerant channel, and a wall of the
refrigerant channel is made of a heat conduction material.
The refrigerant may be water or air.

[0010] Asoneaspect ofthe presentinvention, the sep-
aration wall constitutes at least one part of the wall of the
refrigerant channel. Therefore, the structure is simple,
and assembly steps are reduced.

[0011] The wall of the refrigerant channel is exposed
in at least one of the drying compartment or the conden-
sation compartment.

[0012] The wall of the refrigerant channel may be fur-
ther connected to the separation wallin amanner of being
suitable for heat exchange.

[0013] In addition, the refrigerant channel may extend
in a snakelike winding manner or spirally, and has an
inlet and an outlet.

[0014] Preferably, the drying compartment and the
condensation compartment are formed on a same tub.
[0015] In addition, the drying compartment has a ro-
tatable drum that accommodates laundry, and a gap ex-
ists between the drum and the separation wall. After wet
hot air exchanges heat with the second heat exchange
apparatus, formed condensed water flows down along
the separation wall. Because of the gap between the
drum and the separation wall, the condensed water is
prevented from wetting laundry in the drum.

[0016] The laundry drying machine includes a tub. A
concave portion is disposed on a rear portion of the tub,
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and the separation wall covers the concave portion from
aninner portion of the tub, so as to form the condensation
compartment between the concave portion and the sep-
aration wall. The drying compartment is formed on the
other side of the separation wall, and the condensation
compartment has aninlet formed between the separation
wall and the tub and an outlet formed on the tub.
[0017] The following further describes preferred em-
bodiments of the present invention with reference to the
figures of the accompanying drawing.

FIG. 1is a schematic structural diagram of a laundry
drying machine;

FIG. 2 is a partial structural diagram of a tub viewing
in a direction from an inner portion to a rear portion
of a tub; and

FIG. 3 is a sectional view along direction A-Ain FIG.
2.

[0018] As shown in FIG. 1, a laundry drying machine
1 has a rotatable drum 3 located in a case body 2 and a
tub 4 sleeved on the drum 3. A concave portion 41 is
disposed on a rear portion of the tub 4. A separation wall
5 covers the concave portion 41 from an inner portion of
the tub 4, so as to form a condensation compartment 6
between the concave portion 41 and the separation wall
5. A drying compartment 8 is formed on the remaining
part of the tub 4, that is, the other end of the separation
wall 5. A gap 10 exists between the drum 3 and the sep-
aration wall 5. The condensation compartment 6 has an
inlet 61 formed between the separation wall 5 and the
tub 4 and an outlet 62 formed on the tub 4. The outlet 62
of the condensation compartment 6 is connected to a fan
7 and a hot air pipe 12 in which an air heater 11 is dis-
posed. The downstream of the hot air pipe 12 is further
connected to the drying compartment 8 of the tub 4.
Therefore, an air circulation path is formed in the drying
compartment 8, the condensation compartment 6, the
fan 7, and the hot air pipe 12. Under the effect of the fan
7, air is heated by the air heater 11 and then enters the
drying compartment 8, further enters the drum 3 that is
in spatial communication with the drying compartment 8,
exchanges heat with wet laundry, and takes away water
in the laundry. Wet hot air that carries water enters the
condensation compartment 6, and in the condensation
compartment 6, the water in the air is condensed and
separated from the air. Then, relatively dry air enters the
hot air channel 12 again and is heated by the air heater
11 to enter the next circulation.

[0019] A first heat exchange apparatus is disposed in
the condensation compartment 6, and is specifically im-
plemented as a cooling water supply pipe 63. The cooling
water supply pipe 63 is connected to a water valve ap-
paratus 64 and controlled by the water valve apparatus
64.

[0020] Theseparationwall 5is preferably made of met-
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als with preferable heat conduction performance such as
aluminum and copper. A second heat exchange appa-
ratus is disposed on the separation wall 5, and is specif-
ically implemented as a refrigerant channel 51. The re-
frigerant channel 51 is in fluid communication with the
water valve apparatus 64, so as to lead in cooling water.
An outlet 54 of the refrigerant channel 51 is located on
the separation wall 5. Therefore, the cooling water flows
down to the bottom of the tub 4 along the separation wall
5, and is further discharged.

[0021] As shown in FIG. 3, in an implementation, the
separation wall 5 uses a hollow two-layer structure, and
includes a first layer 52 and a second layer 53, and the
refrigerant channel 51 is disposed between the first layer
and the second layer. A wall 510 of the refrigerant chan-
nel 51 is in heat conduction connection to the first layer
52 and the second layer 53 of the separation wall 5. The
wall 510 of the refrigerant channel 51 is made of a heat
conduction material. Therefore, the cooling water in the
refrigerant channel 51 further exchanges heat with air in
the drying compartment 8 and the condensation com-
partment 6 under the heat transfer effect between the
wall 510 of the refrigerant channel 51 and the first layer
52 and the second layer 53 of the separation wall 5.
[0022] In another implementation, the separation wall
5 is a single-layer structure, and the refrigerant channel
51 is welded on one side or two sides of the separation
wall 5.

[0023] In still another implementation, the separation
wall 5 constitutes at least one part of the wall 510 of the
refrigerantchannel 51. For example, the refrigerantchan-
nel 51 is formed on the separation wall 5.

[0024] As can be seen, the wall 510 of the refrigerant
channel 51 is exposed in at least one of the drying com-
partment 8 or the condensation compartment 6, or the
wall 510 of the condensation channel 51 is in heat con-
duction connection to the separation wall 5.

[0025] As shown in FIG. 2, the refrigerant channel 51
extends in a snakelike winding manner. In this way, a
refrigerant channel 51 as long as possible may be ar-
ranged in a limited space. Therefore, the refrigerant
channel 51 has a preferable heat exchange effect.

Claims

1. A laundry drying machine (1), comprising a drying
compartment (8) and a condensation compartment
(6) thatis in fluid communication with the drying com-
partment (8), wherein a first heat exchange appara-
tus (63) is disposed in the condensation compart-
ment (6), the drying compartment (8) is separated
from the condensation compartment (6) by a com-
mon separation wall (5), and the separation wall (5)
separately constitutes a part of a wall of the drying
compartment (8) and a part of a wall of the conden-
sation compartment (6), characterized in that a
second heat exchange apparatus (51) adapted to
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exchange heat with air in the drying compartment
(8) and the condensation compartment is (6) dis-
posed on the separation wall (5).

The laundry drying machine (1) according to claim
1, characterized in that the separation wall (5) is
made of a heat conductive material.

The laundry drying machine (1) according to claim
2, characterized in that the separation wall (5) is
made of a metal.

The laundry drying machine (1) according to any pre-
ceding claim, characterized in that the separation
wall (5) comprises a hollow two-layer structure (52,
53), and the second heat exchange apparatus (51)
is disposed between the two-layer structure (52, 53).

The laundry drying machine (1) according to any pre-
ceding claim, characterized in that the second heat
exchange apparatus (51) comprises a refrigerant
channel (51), a cooling medium being allowed to
pass through the refrigerant channel (51), and a wall
(510) of the refrigerant channel (51) is made of a
heat conductive material.

The laundry drying machine (1) according to claim
5, characterized in that the separation wall (5) con-
stitutes at least one part of the wall (510) of the re-
frigerant channel (51).

The laundry drying machine (1) according to one of
claims 5 and 6, characterized in that the wall (510)
of the refrigerant channel (51) is exposed in at least
one of the drying compartment (8) and the conden-
sation compartment (6).

The laundry drying machine (1) according to one of
claims 5 to 7, characterized in that the wall (510)
of the refrigerant channel (51) is connected to the
separation wall (5) in a manner of being suitable for
heat exchange.

The laundry drying machine (1) according to one of
claims 5 to 8, characterized in that the refrigerant
channel (51) extends in a snakelike winding manner
or spirally, and has an inlet and an outlet.

The laundry drying machine (1) according to any pre-
ceding claim, characterized in that the drying com-
partment (8) and the condensation compartment (6)
are formed on a same tub (4).

The laundry drying machine (1) according to any pre-
ceding claim, characterized in that the drying com-
partment (8) has a rotatable drum (3) that accom-
modates laundry, and a gap exists between the drum
(3) and the separation wall (5).
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12. The laundry drying machine (1) according to any pre-

ceding claim, characterized in that a tub (4) is com-
prised, a concave portion (41) is disposed on a rear
portion of the tub (4), and the separation wall (5)
covers the concave portion (41) from aninner portion
of the tub (4), so as to form the condensation com-
partment (6) between the concave portion (41) and
the separation wall (5), the drying compartment (8)
is formed on the other side of the separation wall (5),
and the condensation compartment (6) has an inlet
(61) formed between the separation wall (5) and the
tub (4) and an outlet (62) formed on the tub (4).
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