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(57) A heat exchanger for condensation in drying and
clothes drying system as well as the clothes dryer and
drying method thereof are disclosed. A heat exchanger
(1) is an external air-cooled heat exchanger, which com-
prises two air channels going towards different directions
and not connecting with each other, respectively a con-
densing wind channel (11) and an external air channel
(12), each air channel is composed of a plurality of air
chambers, the air chambers of two air channels are ar-
ranged by interval successively and alternatively and be-
tween each two neighboring air chambers of the same
air channel is an air chamber of the other air channel; A
clothes dryer comprises a clothes tub (2), an air outlet
(21), a filter (3), a drying fan (5), a heating unit (6) and
an air inlet (22) as well as a water collection box (4), in
which, the air outlet (21) is connected to the heat ex-
changer (1), the heat exchanger (1) is connected to the
water collection box (4), the water collection box (4) is
connected to the air inlet (22), the filter (3) is arranged
between the air outlet (21) and the heat exchanger (1),

and the drying fan (5) and the heating unit (6) are ar-
ranged between the water collection box (4) and the air
inlet (22) in turn. The invention is characterized by a sim-
ple structure, a low production cost and high heat ex-
change efficiency.
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Description

Field of the Invention

[0001] The invention relates to the clothes dry field,
specifically, to a clothes dryer and clothes drying method,
in particular, to an improved heat exchanger for conden-
sation in clothes drying, a clothes drying system with the
heat exchanger and a clothes dryer and clothes drying
method thereof.

Background of the Invention

[0002] In the clothes dryer mechanism used for clothes
drying machine or laundry dryer, the apparatus for pro-
ducing hot air almost adopts the way of heating air by
heater. The existing electro-thermal clothes dryer usually
takes the heating strip/pipe as the heat source. This kind
of product has high energy consumption, long drying time
and poor security. To reduce energy consumption, heat
pump clothes dryer, which employs heat pump system,
is developed. This kind of clothes dryer strengthens the
cyclic utilization of heat, improves the utilization efficiency
of heat and lowers the power consumption.
[0003] The heat pump type clothes dryer apparatus
are provided with the following air circulation channels:
the air heated by the condenser in heat pump circulation
system is sent into the drying chamber filling with clothes,
and the air after absorbing moisture of clothes is then
sent back to the evaporator for desiccation, after that,
the air is again heated by the condenser and sent to the
drying chamber.
[0004] Although the energy consumption of the heat
pump type clothes dryer has decreased, the drying speed
is not improved, the time required for drying process is
still long. It usually takes 2 to 3 hours to dry 7-8KG clothes.
In order to remove the moisture of clothes in a short time,
people have taken various ways to achieve this purpose.
The way that the clothes dryer adopted is to elevate tem-
perature, enhance the ventilation of surface, and in-
crease the heat-exchange surface. Although these ways
have been used, the energy consumption and drying time
are still high in the drying process. And if it proceeds to
drying clothes under the high temperature, the fabric can
be damaged, and may be prone to wrinkle and shrink.
Chinese patent application No. 200610153406.9 disclos-
es a clothes drying apparatus in which the heat pump
generating the drying air circulating between the drying
chamber and the heat pump achieves stable operation.
The air heated by the heater in heat pump is sent into
the bucket which serves as drying chamber, and then
the air emitted from the bucket returns back to the heat
pump through the filter unit, and sent to the heater after
being dehumidified by the heat absorber as a result of
forming an air circulation channels. The filter unit is pro-
vided with a lint flushing filter and pipelines communicat-
ing with air outlet and air inlet.
[0005] The drying circulatory system of the existing

clothes dryer utilizes the condensing heat exchanger
equipped with cold air as the cooling medium, which is
applied to clothes dryer or washing-drying integral ma-
chine. There’re two main patterns, the one is to utilize
the outside cool air to convert the hot and humid air gen-
erated in drying process into hypothermal and low-hu-
midity air and recycle it; the other one is to exchange the
hot and humid air generated in drying process with the
outside hypothermal and low-humidity air and exhaust it,
and then send the preheated outside air after exchanging
inside for recycling. These patterns have their disadvan-
tages. As for the former one, a large amount of outside
cooling air is needed, and a relatively large quality of heat
is taken away, thus the air reentering in the drying circu-
lation needs to be heated with much energy. While for
the latter one, in the course of emitting the drying air, the
moisture in the moist air cannot be condensed totally,
and there’s still plenty of moisture access to the environ-
ment and influence the comfort level of the environment.
[0006] For the clothes dryer or washing-drying integral
machine that the cold air is served as the cooling medium,
in the drying process, the drying fan drives the drying air
to flow along with the drying route, heating strip/pipe
starts to heat, the hot air enters into the washing
tub/clothes drying tub, in which the temperature of the
clothes and moisture rises. The moisture evaporates into
water vapor and then enters into the condensing heat
exchanger by lint flushing filter. The condensate fan
drives the outside air to exchange heat with the internal
air. Thus the internal hot and humid air cools down, the
water vapor condenses into liquid water, and the hot and
humid air transforms into dry and hypothermal air which
then is sent to heat strip/pipe by drying fan for being heat-
ed and drying circularly clothes.
[0007] The aforesaid condensing heat exchanger is
made of the sheet metals, which are formed the drying
wind channels and interlaced condensing wind channels
by welding procedure. Such processing technology of
condenser is quite complicated and the condenser can-
not be processed and manufactured according to wash-
ing machine structure arbitrarily, and it costs high.
[0008] In view of that, the present invention is hereby
proposed.

Summary of the Invention

[0009] The invention overcomes the deficiency of the
prior arts, and provides a simple-structured and low-cost
heat exchanger for condensation in clothes drying.
[0010] Meanwhile, the invention provides a clothes
dryer with the heat exchanger.
[0011] The invention provides a clothes drying system
with the heat exchanger. In the process of drying, the
condensed dry air is preheated by the residual heat of
the hot and humid air exchanging heat with clothes, and
then is heated, so as to raise the clothes drying efficiency,
save electric energy and time.
[0012] The invention also provides a clothes dryer with
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the clothes drying system.
[0013] Then the invention provides a drying method of
the clothes dryer with the clothes drying system.
[0014] To solve the above mentioned technical prob-
lems, the basic technical scheme of the invention is: a
heat exchanger for condensation in clothes drying, being
an external air-cooled type heat exchanger, which com-
prises two groups of air channels with different directions
and not communicating with each other, the groups of
air channels being respectively a condensing air channel
and an external air channel; each group of air channels
being composed of a plurality of air chambers, the air
chambers of two groups of air channels being arranged
alternately in turn, and the space between each two
neighboring air chambers of the same group of air chan-
nel being an air chamber of the other group of air channel.
[0015] A condensate fan is set on one end of the ex-
ternal air channel, and the other end is communicated to
the outside; one end of the condensing air channel is a
hot and humid air inlet, and the other end is a condensed
air outlet.
[0016] A mechanism for flushing lint is arranged at one
end of the hot and humid air inlet of the condensing air
channel of the heat exchanger. The mechanism for flush-
ing lint comprises a flushing valve connection communi-
cating with the outside, a flushing passageway commu-
nicating with the flushing valve connection and being set
annularly along the hot and humid air inlet, and a flushing
mouth setting along the inside edge of the flushing pas-
sageway for flushing water towards the air chambers of
the condensing air channel.
[0017] Several groups of the flushing mouth are set on
the both sides of each air chamber corresponding to the
flushing water passageway. The flushing mouth is not
limited be set on the both sides of each air chamber. The
number of flushing mouth can be reduced to meet with
the setting of the intervals of each air chamber.
[0018] The heat exchanger is composed of plastic film
with a thickness of 0.05mm to 1.5mm, and two neighbor-
ing air chambers are spaced by the plastic film wall.
[0019] Preferably, the thickness of the plastic film is in
the range of 0.08mm to 0.8mm; more preferably, the
thickness of the plastic film is in the range of 0.1mm to
0.5mm.
[0020] The projections of two groups of air channels
are intersected.
[0021] Preferably, the external air channel is in the hor-
izontal direction, and the condensing air channel is in the
vertical direction. Preferably, the hot and humid air in
condensing air channel flows from top to bottom.
[0022] A ventilation clearance of each air chamber of
the heat exchanger is 1mm to 20mm.
[0023] Preferably, the ventilation clearance of the air
chamber is 3mm to 12mm.
[0024] A clothes dryer with the heat exchanger for con-
densation in clothes drying of the invention, includes a
clothes tub, an air outlet, a filter, a drying fan, a heating
unit and an air inlet as well as a water collection box, in

which, the air outlet is communicated with the heat ex-
changer, the heat exchanger is communicated with the
water collection box, the water collection box is commu-
nicated with the air inlet, the filter is arranged between
the air outlet and the heat exchanger, and the drying fan
and the heating unit are arranged between the water col-
lection box and the air inlet in turn.
[0025] The water collection box is communicated with
the outside via a draining pump, and a water level induc-
tive switch for controlling to turn on the draining pump is
installed in the water collection box.
[0026] The filter is composed of at least one layer of
filter net.
[0027] Further, at least one layer of filter net is dis-
mountable.
[0028] A clothes drying system with the heat exchang-
er for condensation in clothes drying of the invention com-
prises the water collection box and a residual heat re-
covery device. Two groups of air channels are arranged
in the residual heat recovery device, namely, a hot and
humid air channel and a residual heat recovery air chan-
nel. Two groups of air channels form a heat exchange
structure. The hot and humid air channel is communicat-
ed with the condensing air channel of the heat exchanger,
the water collection box and the residual heat recovery
air channel in turns via ventilating duct.
[0029] The water collection box comprises a box body
and a top cover, the top cover is respectively provided
with an inlet communicating with the condensing air
channel of the heat exchanger and an outlet communi-
cating with the residual heat recovery air channel of the
residual heat recovery device. The draining pump is in-
stalled in the water collection box. A water level inductive
switch for controlling to turn on and off the draining pump
is installed in the water collection box.
[0030] The residual heat recovery device comprises a
shell and a heat exchanger arranged inside the shell.
The hot and humid air channel and the residual heat re-
covery air channel are arranged in the heat exchanger
in the way of bidirectional cross convection. Correspond-
ing to two groups of air channels, an inlet of the hot and
humid air channel and an outlet of the residual heat re-
covery air channel are respectively arranged on the up-
per of the shell, and an outlet of the hot and humid air
channel and an inlet of the residual heat recovery air
channel are arranged on the lower of the shell.
[0031] The heat exchanger is composed of two groups
of heat exchange fins, each group of heat exchange fins
form a plurality of air channels along the same direction.
The space between the neighboring air channels of the
same group is an air channel of the other group. The air
channels composed of two groups of heat exchange fins
are set by interval, which forms the heat exchange struc-
ture with bidirectional cross convection.
[0032] A clothes dryer with the clothes drying system
of the invention includes a clothes tub and a heating unit.
The clothes tub is provided with an air inlet and an air
outlet. The air outlet is communicated with the hot and
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humid air channel of the residual heat recovery device,
and the residual heat recovery air channel of the residual
heat recovery device is communicated with the air inlet.
And the heating unit is arranged between the residual
heat recovery air channel and the air inlet.
[0033] A filter is set between the air outlet and the hot
and humid air channel, and the filter is composed of at
least one layer of filter net. Preferably, at least one layer
of filter net is dismountable.
[0034] A drying fan is set between the residual heat
recovery air channel and the air inlet.
[0035] The drying method of the clothes dryer with the
clothes drying system of the invention comprises: in dry-
ing, the hot and humid air obtained by the heat exchange
of hot air in the clothes tub with clothes first running
through the hot and humid air channel of the residual
heat recovery device for preliminary exchanging heat
with the residual recovery air channel, and running
through the heat exchanger and the water collection box
for fully condensing to get a dry air, then the dry air being
preheated in the residual heat recovery air channel by
exchanging heat with the hot and humid air channel of
the residual heat recovery device, and finally the prelim-
inarily preheated dry air is heated via the heating unit,
and the heated dry air goes in the clothes tub to exchange
heat with the clothes.
[0036] Compared with the prior art, the invention
achieve the following effects by adopting the aforesaid
technical scheme,
[0037] Heat exchanger and drying system of this in-
vention also applied to washing-drying integral machine.
The heat exchanger is made of plastic film, a non-metallic
material, with a thickness of 0.05∼1.5mm. Compared with
metallic heat-exchanger, the exchanger of the invention
has lower production cost while higher heat exchanger
efficiency. Besides, plastic film, as the material of heat
exchanger, is easier to be manufactured and assembled
in accordance with the various dying power of clothes
dryer or washing-drying integral machine. Moreover,
clothes dryer or washing-drying integral machine with the
heat exchanger is much lighter, which is more convenient
and cost-saving for transportation.
[0038] Drying system and clothes dryer of the invention
comprise the heat exchanger, the water collection box
and the residual heat recovery device which comprises
two air channels, namely, the hot and humid air channel
and the residual heat recovery air channel. In the residual
heat recovery air channel, air condensed through the
heat exchanger pre-cools the hot and humid air in the
hot and humid air channel from the clothes tub of the
clothes dryer. Meanwhile, it also get preheated while ab-
sorbing the heat, thus lowering the energy loss of heating
the heater of the clothes dry to the drying temperature,
enhancing the drying efficiency and saving power. In the
meantime, precooling function of the residual heat recov-
ery device can also reduce the flow of condensed air
outside and the noise of condensate fan.
[0039] Combining with the drawings below, the em-

bodiments further are described in detail.

Brief description of the drawings

[0040]

Figure 1 is a schematic drawing of the heat exchang-
er of Embodiment 1 of the invention;

Figure 2 is an A-direction sectional drawing of Figure
1;

Figure 3 is a schematic drawing of a mechanism for
flushing lint of the invention in Embodiment 2;

Figure 4 is a schematic drawing of the heat exchang-
er of Embodiment 2 of the invention;

Figure 5 is a schematic drawing of washing-drying
integral machine of Embodiment 3 of the invention;

Figure 6 is a schematic drawing of air channels of
heat exchanger of Embodiment 3 of the invention;

Figure 7 is a schematic drawing of circular drying
system of clothes dryer of Embodiment 3 of the in-
vention;

Figure 8 is a schematic drawing of air channels of
heat exchanger and residual heat recovery device
of Embodiment 4 of the invention;

Figure 9 is a structural schematic drawing of the heat
exchanger and residual heat recovery device of Em-
bodiment 4 of the invention;

Figure 10 is a schematic drawing of circular drying
system of clothes dryer of Embodiment 5 of the in-
vention.

Embodiments

Embodiment 1

[0041] As shown in Figure 1 and Figure 2, the heat
exchanger for condensation in clothes drying is installed
in a clothes dryer or washing machine having the function
of drying. The heat exchanger 1, made of plastic film, is
an external air-cooled heat exchanger. The interior of the
heat exchanger comprises two groups of air channels
going towards different directions and not communicat-
ing with each other, which are respectively a condensing
air channel 11 and an external air channel 12. Each group
of air channel is composed of a plurality of air chambers.
The air chambers of two groups of air channels are ar-
ranged alternately in turn. The space between neighbor-
ing air chambers of the same group of air channel is an
air chamber of the other group of air channel, and all of
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them are made of interval plastic film walls.
[0042] A condensate fan 15 (see Figures 5 and 6) is
set on one end of the external air channel 12, and the
other end directly leads to the outside. The hot and humid
air is put in through one end of the condensing air channel
11, and the condensed air and water are exhausted
through the other end. The condensing air channel 11 is
composed of air chambers 13. The external air channel
12 is composed of air chambers 14. The space between
neighboring air chambers 13 of the condensing air chan-
nel 11 is an air chamber 14 of the external air channel
12. To prevent condensate water forming thermal resist-
ance through sticking to the wall of air chamber and re-
ducing the condensing efficiency, the hot and humid air
in the condensing air channel 11 flow from top to bottom.
Preferably, external air inside the external air channel 12
flow transversely.
wherein, the thickness L of the plastic film is in the range
of 0.05mm to 1.5mm; preferably, the thickness of the
plastic film is in the rang of 0.08mm to 0.8mm; more pref-
erably, the thickness of the plastic film is in the rang of
0.1mm to 0.5mm. The embodiment adopts the plastic
film with the thickness of 0.1mm. The shape of the cross-
section of the air chamber is not limited to rectangular,
circle or elliptic type. Various corrugated shape for the
drop of condensate water can also be set on the wall of
the air chamber, or combination of the aforesaid shapes.
[0043] The plastic film of the present invention has heat
resistance, for example, polyimide film, which is undis-
torted even at a temperature of 150°C. The plastic film
in the embodiment is polyethylene film with a distortion
temperature of 80-100°C.

Embodiment 2

[0044] As shown in Figures 3 and 4, on the basis of
Embodiment 1, a mechanism for flushing lint is com-
prised. The mechanism for flushing lint is arranged at
one end of a hot and humid air inlet 16 of the condensing
air channel 11 of the heat exchanger 1. The mechanism
for flushing lint included a flushing valve connection 82
communicated with the exterior, a flushing passageway
83 communicating to the flushing valve connection and
being set annularly along the air inlet for the hot and hu-
mid air of the heat exchanger, and a flushing mouth 81
set along the edge of the flushing passageway for flush-
ing water towards the air channel for the hot and humid
air in the inside of the heat exchanger.

Embodiment 3

[0045] As shown in Figure 5-7, the foregoing heat ex-
changer may be installed inside a washing-drying integral
machine (see Figure 5) or a clothes dryer (see Figure 7),
which comprises a clothes tub 2, an air outlet 21, a filter
3, a heat exchanger 1, a water collection box 4, a drying
fan 5, a heating unit 6 and an air inlet 22. The air outlet
21 communicates with the heat exchanger 1 which com-

municates with the water collection box 4; and the water
collection box 4 communicates with the air inlet 22. The
filter 3 is arranged between the air outlet 22 and the heat
exchanger 1, and the drying fan 5 and the heating unit 6
are arranged between the water collection box 4 and air
inlet 22 in turn. The water collection box 4 communicates
with the outside through a draining pump 41, and a water
level inductive switch 42 for controlling to turn on the
draining pump 41 is installed in the water collection box
4. Specifically, the water collection box 4 comprises a
water-holding box 43 and a top cover 44 (see Figures 3
and 4). An inlet 45 communicating with a hot and humid
air outlet 17 of the condensing air channel of the heat
exchanger and an outlet 46 communicating with the air
inlet 22 of the clothes dryer are arranged on the top cover
44.
[0046] Wherein, the clothes tub 2, the air outlet 21, the
filter 3, the drying fan 5, the heat unit 6 and the air inlet
22 all may adopt the designs in prior arts. The air inlet
and the air outlet are both the air inlet and the air outlet
of the clothes tub. The heating unit 6 is generally made
of heating pipe or heater strip or heating plate. The filter
3 is composed of at least one layer of filter net, which is
dismountable.
[0047] As shown in Figure 7, in drying, the hot and
humid air from the air outlet of the clothes tub 2 enters
the condensing air channel 11 of the heat exchange 1
along the pipeline. In the heat exchanger, the external
air passed in through the external air channel 12 of the
heat exchanger 1 exchanges heat with the hot and humid
air in the condensing air channel 11. Temperature of the
hot and humid air in condensing air channel 11 drops
while its relative humidity rises. Partial air around the wall
of the air chambers gets saturated, and vapors in the air
precipitate and flow into the water collection box 4 along
with the wall of the air chambers. When the water level
is monitored to reach the pre-set position by the water
level inductive switch 42, the draining pump 41 is turned
on, discharging the condensate water. The condensed
low-heat and low-humidity air passes through the water
collection box 4, and is sent to the heating unit 6 for heat-
ing by the drying fan 5, and then reflows into the clothes
tub 2 through the air inlet.

Embodiment 4

[0048] As shown in Figures 8 and 9, the drying system
of this embodiment consists of the heat exchanger 1 of
Embodiment 1 or 2 and a residual heat recovery device
7. The interior of the residual heat recovery device 7 com-
prises two groups of air channels, namely, a hot and hu-
mid air channel 71 and a residual heat recovery air chan-
nel 72. The two groups of air channels form a heat ex-
change structure. The hot and humid air channel 71 com-
municates with the condensing air channel 11, the water
collection box 4 and the residual heat recovery air chan-
nel 72 in turn through ventilating ducts.
[0049] Specifically, the residual heat recovery device
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7 comprises a shell 70, and a heat exchanger 73 ar-
ranged inside the shell. The hot and humid air channel
71 and the residual heat recovery air channel 72 are ar-
ranged in the heat exchanger 73 in the way of bidirec-
tional cross convection. Corresponding to two groups of
air channels, an air inlet 74 of the hot and humid air chan-
nel and an air outlet 75 of the residual heat recovery air
channel are arranged on the upper of the shell 70, and
an air outlet 76 of the hot and humid air channel and an
air inlet 77 of the residual heat recovery air channel are
arranged on the lower of the shell 70. With respect to the
air inlet 77 and the air outlet 75 of the residual heat re-
covery air channel 77, the air inlet 74 and the outlet 76
of the hot air and humid air channel all are arranged on
the cross. The air outlet 76 of the hot and humid air chan-
nel of the residual heat recovery device 7 communicates
with the air inlet 16 of the hot and humid air channel of
the condensing air channel 11 of the heat exchanger 1,
and the air inlet 77 of the residual heat recovery air chan-
nel communicates with the outlet 46 of the water collec-
tion box 4.
[0050] In the interior of the heat exchanger 73, two
groups of heat exchange fins form the hot and humid air
channel and the residual heat recovery air channel. Each
group of the heat exchange fins form a plurality of air
channels along the same direction. The space between
the neighboring air channels of the same group is an air
channel of the other group. The air channels composed
of two groups of heat exchange fins are set by interval,
which forms the heat exchange structure with bidirection-
al cross convection.
[0051] Alternatively, as shown in Figure 9, the interior
of the heat exchanger 73 is composed of multiple parallel
plates. Air channels 78 and 79 are arranged between two
adjacent plates. Two group of isolated and crossed air
channels are formed by blocking the air channels at in-
tervals along the inlet direction and the outlet direction.
Alternatively, in an integral structure, penetrating two
groups of two-way crossed air channels 78 and 79. Or
the heat exchanger 73 can also adopt the existing plate-
interval recuperative heat exchanger.

Embodiment 5

[0052] As shown in Figure 10, the difference from that
of Embodiment 3 is that the clothes dryer or the washing-
drying machine of the embodiment is arranged the resid-
ual heat recovery device 7 on the basis of Embodiment
4. The residual heat recovery device 7 is set between
the filter 3 and the heat exchanger 1, also between the
water collection box 4 and the drying fan 5. The hot and
humid air channel 71 communicates with the filter 3 and
the heat exchanger 1, and the residual heat recovery air
channel 72 communicates with the water collection box
4 and the drying fan 5. The hot and humid air passes out
from the air outlet of the clothes tub 2, and flows through
the hot and humid air channel 71 of the residual heat
recovery device 7, the heat exchanger 1 and the water

collection box 4 successively, then flows through the re-
sidual heat recovery air channel 72 of the residual heat
recovery device 7. Thus, it is completed to recover the
residual heat.

Embodiment 6

[0053] As shown in Figure 10, in drying, the hot and
humid air from the air outlet of the clothes tub 2 goes in
the hot and humid air channel 71 through the air inlet of
the hot and humid air channel 74 of the residual heat
recovery device, and is discharged from the air outlet 76
of the hot and humid air channel 76, and then enters the
condensing air channel 11 of the heat exchanger 1. In
the heat exchanger, the external air passed in through
the external air channel 12 of the heat exchanger 1 ex-
changes heat with the hot and humid air in the condens-
ing air channel 11. Temperature of the hot and humid air
in condensing air channel 11 drops, while its relative hu-
midity rises. Partial air around the wall of the air chambers
gets saturated, and vapors in the air precipitate and flow
into the water collection box 4 along with the wall of the
air chambers.. When the water level is monitored to reach
the pre-set position by the water level inductive switch
42, the draining pump 41 is turned on, discharging the
condensate water. The condensed low-heat and low-hu-
midity air passes through the water collection box 4, and
is sent to the air inlet 77 of the residual heat recovery air
channel of the residual heat recovery device, and then
goes in the residual heat recovery air channel 72. The
temperature of the condensed air water decreases while
water content decreases. So, The low temperature air
getting back to the residual heat recovery device ex-
changes heat with the hot and humid air inside the hot
and humid air channel 71 again. As a result, before going
into the heat exchanger 1, the hot and humid air is cool
in advance. The dry air through the residual heat recovery
device 7 heats up before being heated inside the heating
unit 6, thus it becomes preheated. Therefore, energy con-
sumption on reheating the air in the drying recycle system
is reduced, and the noise generated by condensing air
in high flow rate is reduced.
[0054] Based on the above embodiments, to prevent
lint blocking the heat exchanger 1 or the residual heat
recovery device 7 and to better filter the lint, the filter 3
comprises at least two layers of filter net. And the layer
next to the outlet is dismountable and convenient for
flushing.
[0055] In this invention, the heat exchanger made of
plastic film is adopted to air-cool the external air, wich is
efficient and easy to be processed, meanwhile, it is easier
to be assembled and installed in accordance with the
drying power of the clothes dryer or washing-drying in-
tegral machine. Besides, clothes dryer or washing-drying
integral machine arranged with such heat exchanger is
lighter, more coinvent and cost-saving in transportation.
[0056] Above embodiments are merely descriptions of
the present invention other than limitations to its concep-
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tion or scope. Any modification or alteration of the present
invention within the scope of the present invention claims
and equivalent replacement will be apparent to those
skilled in the art without departing from the scope and
spirit of the present invention.

Claims

1. A heat exchanger for condensation in clothes drying,
wherein:

the heat exchanger is an external air-cooled type
heat exchanger, which comprises two groups of
air channels with different directions and not
communicating with each other,
the groups of air channels is respectively a con-
densing air channel and an external air channel,
each group of air channels is composed of a
plurality of air chambers,
the air chambers of two groups of air channels
is arranged alternately in turn, and
the space between each two neighboring air
chambers of the same group of air channel is
an air chamber of the other group of air channel.

2. The heat exchanger for condensation in clothes dry-
ing according to Claim 1, wherein:

a condensate fan is set on one end of the exter-
nal air channel, and the other end is communi-
cated to the outside;
one end of the condensing air channel is a hot
and humid air inlet, and the other end is a con-
densed air outlet.

3. The heat exchanger for condensation in clothes dry-
ing according to Claim 2, wherein:

a mechanism for flushing lint is arranged at one
end of the hot and humid air inlet of the condens-
ing air channel of the heat exchanger,
the mechanism for flushing lint comprises a
flushing valve connection communicating with
the outside, a flushing passageway communi-
cating with the flushing valve connection and be-
ing set annularly along the hot and humid air
inlet, and a flushing mouth setting along the in-
side edge of the flushing passageway for flush-
ing water towards the air chambers of the con-
densing air channel.

4. The heat exchanger for condensation in clothes dry-
ing according to Claim 1, wherein: the heat exchang-
er is composed of plastic film with a thickness of
0.05mm to 1.5mm, and two neighboring air cham-
bers are spaced by the plastic film wall.

5. The heat exchanger for condensation in clothes dry-
ing according to Claim 4, wherein: the thickness of
the plastic film is in the range of 0.08mm to 0.8mm.

6. The heat exchanger for condensation in clothes dry-
ing according to Claim 1 or 2, wherein: the projec-
tions of two groups of air channels are intersected.

7. The heat exchanger for condensation in clothes dry-
ing according to Claim 6, wherein: the external air
channel is in the horizontal direction, and the con-
densing air channel is in the vertical direction.

8. The heat exchanger for condensation in clothes dry-
ing according to Claim 1, wherein: a ventilation clear-
ance of each air chamber of the heat exchanger is
1mm to 20mm.

9. The heat exchanger for condensation in clothes dry-
ing according to Claim 8, wherein: the ventilation
clearance of the air chamber is 3mm to 12mm.

10. A clothes dryer with the heat exchanger according
to any one of Claims 1-9, comprising a clothes tub,
an air outlet, a filter, a drying fan, a heating unit and
an air inlet, wherein,
the clothes dryer also comprises a water collection
box,
the air outlet is communicated with the heat exchang-
er,
the heat exchanger is communicated with the water
collection box,
the water collection box is communicated with the
air inlet,
the filter is arranged between the air outlet and the
heat exchanger, and
the drying fan and the heating unit are arranged be-
tween the water collection box and the air inlet in turn.

11. The clothes dryer according to Claim 10, wherein:
the water collection box is communicated with the
outside via a draining pump, and
a water level inductive switch for controlling to turn
on and off the draining pump is installed in the water
collection box.

12. The clothes dryer according to Claim 10, wherein:
the filter is composed of at least one layer of filter net.

13. The clothes dryer according to Claim 12, wherein:
at least one layer of filter net is dismountable.

14. A clothes drying system with the heat exchanger ac-
cording to any one of Claims 1-7, wherein:

the clothes drying system also comprises a wa-
ter collection box and a residual heat recovery
device,
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two groups of air channels which are a hot and
humid air channel and a residual heat recovery
air channel are arranged in the residual heat re-
covery device,
two groups of air channels form a heat exchange
structure,
the hot and humid air channel is communicated
with the condensing air channel of the heat ex-
changer, the water collection box and the resid-
ual heat recovery air channel in turns via a ven-
tilating duct.

15. The clothes drying system according to Claim 14,
wherein:

the water collection box comprises a box body
and a top cover,
the top cover is respectively provided with an
inlet communicating with the condensing air
channel of the heat exchanger and an outlet
communicating with the residual heat recovery
air channel of the residual heat recovery device,
the draining pump is installed in the water col-
lection box,
a water level inductive switch for controlling to
turn on and off the draining pump is installed in
the water collection box.

16. The clothes drying system according to Claim 14 or
15, wherein:

the residual heat recovery device comprises a
shell and a heat exchanger arranged inside the
shell,
the hot and humid air channel and the residual
heat recovery air channel are arranged in the
heat exchanger in the way of bidirectional cross
convection,
corresponding to two groups of air channels, an
inlet of the hot and humid air channel and an
outlet of the residual heat recovery air channel
are respectively arranged on the upper of the
shell, and an outlet of the hot and humid air chan-
nel and an inlet of the residual heat recovery air
channel are arranged on the lower of the shell.

17. The clothes drying system according to Claim 16,
wherein:

the heat exchanger is composed of two groups
of heat exchange fins,
each group of heat exchange fins form a plurality
of air channels along the same direction,
the space between the neighboring air channels
of the same group is an air channel of the other
group,
the air channels composed of two groups of heat
exchange fins are set by interval, which forms

the heat exchange structure with bidirectional
cross convection.

18. A clothes dryer with the clothes drying system ac-
cording to any one of Claims 14-17, comprising a
clothes tub and a heating unit, the clothes tub being
provided with an air inlet and an air outlet, wherein,
the air outlet is communicated with the hot and humid
air channel of the residual heat recovery device,
the residual heat recovery air channel of the residual
heat recovery device is communicated with the air
inlet, and
the heating unit is arranged between the residual
heat recovery air channel and the air inlet.

19. The clothes dryer according to Claim 18, wherein:

a filter is set between the air outlet and the hot
and humid air channel, and
the filter is composed of at least one layer of filter
net.

20. The clothes dryer according to Claim 18, wherein: a
drying fan is set between the residual heat recovery
air channel and the air inlet.

21. A clothes drying method of the clothes dryer accord-
ing to any one of Claims 18-20, wherein:

in drying, the hot and humid air obtained by the
heat exchange of hot air in the clothes tub with
clothes first runs through the hot and humid air
channel of the residual heat recovery device for
preliminary exchanging heat with the residual
recovery air channel, and runs through the heat
exchanger and the water collection box for fully
condensing to get a dry air,
then the dry air is preheated in the residual heat
recovery air channel by exchanging heat with
the hot and humid air channel of the residual
heat recovery device,
finally the preliminarily preheated dry air is heat-
ed via the heating unit, and the heated dry air
goes in the clothes tub to exchange heat with
the clothes.
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