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(54) AIR CONDENSER AND CLOTHES-DRYING MACHINE

(57) Disclosed are an air condenser (1) and a clothes
dryer. The air condenser includes condensing air ducts
(j) and a cooling pipeline (i) arranged crosswise. The con-
densing air ducts (j) include a first group of condensing
air ducts and a second group of condensing air ducts,
wherein air inlet ducts of the first group of condensing air
ducts and air outlet ducts of the second group of con-
densing air ducts are at least partially arranged in a heat
exchangeable manner; and air outlet ducts of the first
group of condensing air ducts and air inlet ducts of the
second group of condensing air ducts are at least partially
arranged in a heat exchangeable manner. By arranging
the first and the second groups of condensing air ducts
which can partially perform heat exchange on the air con-
denser (1), heat exchange is performed between
high-temperature and high-humidity air flowing out of a
drum (3) of the clothes dryer and air condensed by the
air condenser (1) to enter a heater (2), so that waste heat
of high-temperature air in the condensing air ducts (j) can
be effectively recycled, andloss of heatis reduced, there-
by achieving a purpose of saving energy while increasing
heat exchange efficiency.
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Description
TECHNICAL FIELD

[0001] The present invention relates to the field of
clothes drying apparatuses, and particularly relates to an
air condenser applied to a clothes dryer and a clothes
dryer with the air condenser.

BACKGROUND

[0002] At present, a condenser adopted by a clothes
dryer in a market is generally a cross-type air heat ex-
changer, and the cross-type air heat exchanger only has
a single condensing air duct and a single cooling air duct
arranged crosswise. For application in the clothes dryer,
airinlet heat in the condensing air duct is not fully utilized,
so heat efficiency is low, and energy loss is great.
[0003] Fig. 1 and Fig. 2 show schematic diagrams of
a structure of the cross-type air heat exchanger and an
internal air flowing direction of the cross-type air heat
exchanger. An operating principle of a traditional con-
denser applied to the clothes dryer is as follows: in a
using process of the clothes dryer, an air duct passing
through a traditional condensation-type clothes dryer is
divided into a condensing air duct j’ and a cooling air duct
i’, the cooling air duct i’ is a non-closed-loop duct; and air
is sucked into the clothes dryer by a fan, subjected to
heat exchange on an inner surface of an air condenser
1’, heated after heat exchange and then discharged out
of the air condenser 1’ via an outlet of the cooling air duct.
The condensing air duct j’ is a closed air duct; the air is
circularly operated in the condensing air duct j formed
among components such as a drum 3’ of the clothes dry-
er, the air condenser 1’, a heater 2’ and the like; saturated
hot air 5" in the drum 3’ before passing through the air
condenser is sucked into the air condenser 1’ by the fan
and is subjected to heat exchange on the inner surface
of an air condenser 1’; moisture in the saturated hot air
5’ before passing through the air condenser is condensed
into condensate water 9’ and discharged out of the air
condenser 1’; unsaturated hot air 8 discharged out of
the air condenser 1’ is heated by the heater 2’ to become
hot dry air 4’; the hot dry air enters the drum 3’ of the
clothes dryer andis fully contacted with clothes; the mois-
ture on surfaces of the clothes is evaporated into water
vapor; and the water vapor is sucked into the air con-
denser 1’ and condensed, thereby forming a closed-loop
circulating process. A flowing direction of the air in the
cooling air duct i’ is as follows: room-temperature dry air
6’ before passing through the air condenser enters the
air condenser 1’, performs heat exchange with the satu-
rated hot air 5’ before passing through the air condenser
to become hot dry air 7’, and is discharged out of the air
condenser 1’. Since heat carried by the hot air discharged
from the condenser in the cooling air duct i’ of the clothes
dryer adopting the traditional condenser above is lost,
heat is greatly wasted.
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[0004] Therefore, an air condenser applied to the
clothes dryer and the clothes dryer with the air condenser
are urgently needed in the market. The condenser can
recycle the heat of the hot air with water vapor cooled by
the condensing air duct for preheating low-temperature
air discharged to a heating element and having no water
vapor, thereby achieving an effect of saving energy.

SUMMARY

[0005] A purpose of the presentinvention is to propose
an air condenser for solving problems in an existing art
thatheat of hot air is seriously wasted and heat exchange
efficiency is low in a using process of a cross-type heat
exchanger.

[0006] Another purpose of the present invention is to
propose a clothes dryer. The air condenser above is ar-
ranged on the clothes dryer, so that the clothes dryer is
smallin energy loss and high in heat exchange efficiency
in a using process.

[0007] In order to achieve the purposes, on one hand,
a technical solution is adopted in the present invention
as follows.

[0008] An aircondenserincludes condensing air ducts
and a cooling pipeline arranged crosswise, wherein the
condensing air ducts include a first group of condensing
air ducts and a second group of condensing air ducts; air
inlet ducts of the first group of condensing air ducts and
air outlet ducts of the second group of condensing air
ducts are at least partially arranged in a heat exchange-
able manner; and air outlet ducts of the first group of
condensing air ducts and air inlet ducts of the second
group of condensing air ducts are at least partially ar-
ranged in a heat exchangeable manner.

[0009] Further, the condensing air ducts include inter-
mediate air ducts, wherein at least one part of the inter-
mediate air ducts is connected between the air inlet ducts
and the air outlet ducts of the first group of condensing
air ducts; at least another part of the intermediate air
ducts is connected between the air inlet ducts and the
air outlet ducts of the second group of condensing air
ducts; and the intermediate air ducts and the cooling pipe-
line are arranged crosswise to perform heat exchange.
[0010] Further, the first group of condensing air ducts
include at least one first condensing sheet; and the first
condensing sheet is formed with atleast the airinlet ducts
and the air outlet ducts of the first condensing air ducts;
the second group of condensing air ducts include at least
one second condensing sheet; and the second condens-
ing sheet is formed with at least the air inlet ducts and
the air outlet ducts of the second condensing air ducts;
the first condensing sheet and the second condensing
sheet are arranged at intervals, so that the air inlet ducts
of the first condensing air ducts and the air outlet ducts
of the second condensing air ducts are arranged adja-
cently, and projections of the air inlet ducts of the first
condensing air ducts and the air outlet ducts of the sec-
ond condensing air ducts are at least partially over-
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lapped; and the air outlet ducts of the first condensing air
ducts and the air inlet ducts of the second condensing
air ducts are arranged adjacently, and projections of the
air outlet ducts of the first condensing air ducts and the
air inlet ducts of the second condensing air ducts are at
least partially overlapped.

[0011] Further, the intermediate air ducts and the air
inlet ducts and the air outlet ducts of the first group of
condensing air ducts and the second group of condens-
ing air ducts are formed integrally or separately.

[0012] Further, the cooling pipeline is used for intro-
ducing low-temperature gas or liquid.

[0013] Further, the air condenser further includes four
interfaces, respectively connected with the air inlet ducts
of the first group of condensing air ducts, the air outlet
ducts of the first group of condensing air ducts, the air
inlet ducts of the second group of condensing air ducts
and the air outlet ducts of the second group of condensing
air ducts.

[0014] On the other hand, atechnical solution is adopt-
ed in the present invention as follows.

[0015] A clothes dryer includes a drum and a heater,
wherein the above air condenser is arranged on the
clothes dryer; and the drum is communicated with first
air inlets and second air inlets of the air condenser.
[0016] The presentinvention has beneficial effects as
follows: according to the air condenser in the present
invention, the first group of condensing air ducts and the
second group of condensing air ducts which can partially
perform heat exchange are arranged, so that heat ex-
change is performed between high-temperature and
high-humidity air flowing out of a drum of the clothes dryer
and air condensed by the air condenser to enter the heat-
er; the high-temperature and high-humidity air can be
pre-cooled during preheating; waste heat of high-tem-
perature air in the condensing air ducts can be effectively
recycled; and loss of heat is reduced, thereby achieving
a purpose of saving energy while increasing heat ex-
change efficiency.

[0017] The above air condenser is arranged on the
clothes dryer in the present invention. Since the waste
heat of the air in the condensing air ducts can be effec-
tively recycled by the above air condenser, the heat ex-
change efficiency of the heater used for heating the air
is increased by 14%-20%, energy consumption is effec-
tively saved, and the heat exchange efficiency is in-
creased. Therefore, the clothes dryer is low in energy
consumption and more environmental-friendly in a using
process, and market competitiveness of the clothes dryer
is improved.

BRIEF DESCRIPTION OF DRAWINGS
[0018]
Fig. 1 is a schematic diagram illustrating a structure

of an air condenser and directions of air ducts pass-
ing through the air condenser in an existing art;
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Fig. 2 is a schematic diagram illustrating an air flow-
ing direction inside a clothes dryer in an existing art;
Fig. 3 is a schematic structural diagram illustrating
air ducts of an air condenser proposed in embodi-
ment | of the present invention;

Fig. 4 is a schematic structural diagram illustrating
a first condensing sheet proposed in embodiment |
of the present invention;

Fig. 5 is a schematic structural diagram illustrating
a second condensing sheet proposed in embodi-
ment | of the present invention;

Fig. 6 is a schematic structural diagram illustrating
a cooling package sheet proposed in embodiment |
of the present invention;

Fig. 7 is a schematic diagram illustrating an internal
air flowing direction of a condensation-type clothes
dryer proposed in embodiment | of the present in-
vention;

Fig. 8 is a schematic structural diagram illustrating
a first condensing sheet proposed in embodiment Il
of the present invention;

Fig. 9 is a schematic structural diagram illustrating
a second condensing sheet proposed in embodi-
ment |l of the present invention;

Fig. 10 is a schematic structural diagram illustrating
a combination of a first condensing sheet and a sec-
ond condensing sheet proposed in embodiment Il of
the present invention;

Fig. 11 is a schematic structural diagram illustrating
an air direction in a direct discharging clothes dryer
proposed in embodiment Il of the present invention;
Fig. 12 is a schematic structural diagram illustrating
an air condenser proposed in embodiment Il of the
present invention;

Fig. 13 is a schematic structural diagram illustrating
an air direction in a heat-pump type clothes dryer
proposed in embodiment lll of the present invention.

List of reference numerals
[0019]

i’z Cooling air duct; j: Condensing air duct; 1”: Air
condenser; 2’: Heater; 3’: Drum; 4’: Hot dry air; 5’:
Saturated hot air before passing through the air con-
denser; 6’: Room-temperature dry air before passing
through the air condenser; 7°: Hot dry air; 8": Unsatu-
rated hot air after passing through the air condenser;
9’: Condensate water;

1: Air condenser; 2: Heater; 3: Drum; 4: Hot dry air;
5: Saturated hot air; 6: Room-temperature dry air; 7:
Hot dry air; 8: Unsaturated hot air; 9: Condensate
water; 10: Heat exchange tube; 11: Cooling sheet;
111:Venthole; 12: Firstcondensing sheet; 121: First
air guiding groove; 13: Second condensing sheet;
131: Second air guiding groove; 23: Overlap region;
i: Cooling pipeline; j: Condensing air duct; A: First air
inlet; B: Second air inlet; C: First air outlet; and D:
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Second air outlet.
DETAILED DESCRIPTION

[0020] Technical solutions of the present invention are
further described below in combination with drawings
through specific embodiments.

[0021] The presentinvention proposes an air condens-
er, including condensing air ducts and a cooling pipeline
arranged crosswise, wherein the condensing air ducts
include afirst group of condensing air ducts and a second
group of condensing air ducts; air inlet ducts of the first
group of condensing air ducts and air outlet ducts of the
second group of condensing air ducts are at least partially
arranged in a heat exchangeable manner; and air outlet
ducts of the first group of condensing air ducts and air
inlet ducts of the second group of condensing air ducts
are at least partially arranged in a heat exchangeable
manner. The condensing air ducts include intermediate
air ducts, wherein at least one part of the intermediate
air ducts is connected between the air inlet ducts and the
air outlet ducts of the first group of condensing air ducts;
at least another part of the intermediate air ducts is con-
nected between the air inlet ducts and the air outlet ducts
of the second group of condensing air ducts; and the
intermediate air ducts and the cooling pipeline are ar-
ranged crosswise, so that cold air or refrigerant liquid in
the cooling pipeline can perform heat exchange with the
intermediate air ducts of the condensing air ducts.

Embodiment |

[0022] Figs. 3-7 illustrate a structure of an air condens-
er of a condensation-type air clothes dryer proposed by
the present embodiment and a flowing direction of air in
the clothes dryer in the air condenser. The air condenser
in the present embodiment includes condensing air ducts
j and a cooling pipeline i arranged crosswise, wherein
the condensing air ducts j include a first group of con-
densing air ducts and a second group of condensing air
ducts; air inlet ducts of the first group of condensing air
ducts and air outlet ducts of the second group of con-
densing air ducts are at least partially arranged in a heat
exchangeable manner; and air outlet ducts of the first
group of condensing air ducts and air inlet ducts of the
second group of condensing air ducts are at least partially
arranged in a heat exchangeable manner. The cooling
pipelineiis arranged between the first group of condens-
ing air ducts and the second group of condensing air
ducts and is used for enabling low-temperature gas or
liquid to pass through. Hot air passing through the first
group of condensing air ducts and the second group of
condensing air ducts in the condensing air ducts j per-
forms heat exchange with the low-temperature gas or
liquid in the cooling pipeline i. As a further embodiment,
the condensing air ducts further include intermediate air
ducts, wherein at least one part of the intermediate air
ducts is connected between the air inlet ducts and the
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air outlet ducts of the first group of condensing air ducts;
and at least another part of the intermediate air ducts is
connected between the air inlet ducts and the air outlet
ducts of the second group of condensing air ducts. The
hot air in the first group of condensing air ducts and the
second group of condensing air ducts performs heat ex-
change with the low-temperature gas or liquid in the cool-
ing pipeline i in the intermediate air ducts.

[0023] The cooling pipeline i is composed of cooling
sheets 11, and the cooling sheets 11 are sequentially
arranged to penetrate through a whole thickness direc-
tion of the condenser. Fig. 6 illustrates a structure of the
cooling sheets 11 in the present embodiment. Vent holes
111 are formed in the cooling sheets 11, have turn-up
structures and are used for enabling room-temperature
dry air circulating in the cooling pipeline i to pass through.
The vent holes 111 formed in the cooling sheets 11 can
be in any shape as long as the air can be guaranteed to
pass through the vent holes 111.

[0024] The first group of condensing air ducts of the
condensing air ducts j include at least one first condens-
ing sheet 12, and the first condensing sheet is formed
with at least the air inlet ducts and the air outlet ducts of
the first condensing air ducts; the second group of con-
densing air ducts include at least one second condensing
sheet 13, and the air inlet ducts and the air outlet ducts
of the second condensing air ducts are formed on the
second condensing sheet 13. The first group of condens-
ing air ducts is formed by sequentially arranging the first
condensing sheets 12, and the second group of condens-
ing air ducts is formed by sequentially arranging the sec-
ond condensing sheets 13. The air inlet ducts and the air
outlet ducts of the first group of condensing air ducts are
formed by arranging air inlet ducts and air outlet ducts of
first condensing air ducts of the first condensing sheets
12, and the air inlet ducts and the air outlet ducts of the
second group of condensing air ducts are formed by ar-
ranging air inlet ducts and air outlet ducts of second con-
densing air ducts of the second condensing sheets 13.
The first condensing sheets 12 and the second condens-
ing sheets 13 are arranged at intervals, so that the air
inlet ducts of the first condensing air ducts and the air
outlet ducts of the second condensing air ducts are ar-
ranged adjacently, and projections of the air inlet ducts
of the first condensing air ducts and the air outlet ducts
of the second condensing air ducts are at least partially
overlapped. Similarly, the air outlet ducts of the first con-
densing air ducts and the air inlet ducts of the second
condensing air ducts are arranged adjacently, and pro-
jections of the air outlet ducts of the first condensing air
ducts and the air inlet ducts of the second condensing
airducts are at least not overlapped. The first condensing
sheets 12 and the second condensing sheets 13 are se-
quentially arranged at intervals and penetrate through a
whole thickness direction of the air condenser. When the
intermediate air ducts in the condensing air ducts are
designed, the intermediate air ducts and the airinletducts
and the air outlet ducts of the first group of condensing
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air ducts and the second group of condensing air ducts
may be formed integrally or separately.

[0025] In order to guarantee that gas passing through
the condensing air ducts j can pass along a flowing di-
rection of the air ducts, air guiding grooves are formed
in the first condensing sheets 12 and the second con-
densing sheets 13 in the presentembodiment. As amore
specific embodiment, first air guiding grooves 121 are
formed in the first condensing sheets 12, directions of
the first air guiding grooves 121 extend from first air inlets
A of the condenser to first air outlets C of the condenser,
and the first air guiding grooves 121 are uniformly dis-
tributed along width directions of the first air inlets and
the first air outlets. Second air guiding grooves 131 are
formed in the second condensing sheets 13, directions
of the second air guide guiding 131 extend from second
air inlets B of the condenser to second air outlets D of
the condenser, and the second air guiding grooves 131
are uniformly distributed along width directions of the sec-
ond air inlets B and the second air outlets D.

[0026] The turn-up structures are arranged on the vent
holes 111 of the cooling sheets 11 in the present embod-
iment, and are used for supporting the first condensing
sheets 12 and the second condensing sheets 13 adjacent
to each of the cooling sheets 11. Therefore, heights of
the turn-up structures are equal to widths of the air guid-
ing grooves formed in the first condensing sheets 12 and
the second condensing sheets 13. As a further embodi-
ment, in the present embodiment, one end of each of the
first air guiding grooves 121 is fixed on the cooling sheets
11, and the other end of each of the first air guiding
grooves 121 is fixed on the first condensing sheets 12;
and one end of each of the second air guiding grooves
131 is fixed on the cooling sheets 11, and the other end
of each of the second air guiding grooves 131 is fixed on
the second condensing sheets 13.

[0027] As shown in Fig. 7, the present embodiment
further proposes a clothes dryer. The clothes dryer in-
cludes an air condenser 1, a heater 2 and a drum 3 in
the present embodiment. The drum 3 is configured to
contain clothes and dry the clothes in the drum 3. In a
process of drying the clothes by the clothes dryer in the
present embodiment, an air flowing direction and air
change in the clothes dryer are as follows. In the cooling
pipeline, room-temperature dry air 6 before passing
through the air condenser enters the air condenser from
an inlet of the cooling pipeline, performs heat exchange
with saturated hot air 5 entering the condensing air ducts
from the drum 3 in the cooling pipeline before passing
through the air condenser, and then becomes hot dry air
7. In the condensing air ducts, the saturated hot air 5
entering the air condenser 1 from the drum 3 enters the
air condenser 1 from the first air inlets A and the second
air inlets B of the air condenser 1 respectively for per-
forming heat exchange and performs heat exchange to
become the hot dry air 7 in the air condenser 1; and the
hot dry air 7 is discharged from the air condenser from
the first air outlets C and the second air outlets D, and is
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collected to enter the heater 2 together for heating. Heat
exchange in two aspects needs to be performed in the
air condenser 1. On one hand, heat exchange is per-
formed between air in the condensing air ducts and air
in the cooling pipeline; and on the other hand, heat ex-
change is performed between air in the first group of con-
densing air ducts and airin the second group of condens-
ing air ducts. An air flow passing through the first air guid-
ing grooves 121 in the first condensing sheets 12 and an
air flow passing through the second air guiding grooves
131 in the first condensing sheets 13 flow together at
overlap parts of the first condensing sheets 12 and the
second condensing sheets 13 and perform heat ex-
change. The air flow passing through the first air guiding
grooves in the first condensing sheets 12 is the saturated
hot air 5 before passing through the air condenser, while
the air flow passing through the second air guiding
grooves 131 in the second condensing sheets 13 is un-
saturated hot air 8. At the overlap parts of the first con-
densing sheets 12 and the second condensing sheets
13, heat of the saturated hot air 5 before passing through
the air condenser is transferred to the unsaturated hot
air 8, and then the unsaturated hot air 8 is preheated;
and the unsaturated hot air 8 after passing through the
air condenser pre-cools the saturated hot air 5, so that
the saturated hot air 5 is further cooled by the room-tem-
perature dry air 6 in the cooling pipeline i, and produced
condensate water9is discharged out of the air condenser
1.

[0028] The unsaturated hot air 8 after passing through
the air condenser enters the heater 2, becomes hot dry
air 4 after heated by the heater 2, and the hot dry air 4
enters the drum 3 to dry the clothes; and saturated hot
air 5 after drying enters a next air cycle.

[0029] Thefirstcondensingsheets 12, the second con-
densing sheets 13 and the cooling sheets 11 in the
present embodiment are made of one of PVC, PET or
aluminum sheets.

[0030] As a preferred embodiment, thicknesses of the
first condensing sheets 12, the second condensing
sheets 13 and the cooling sheets 11 in the present em-
bodiment are 0.2mm-0.4mm.

[0031] The first group of condensing air ducts and the
second group of condensing air ducts which can partially
perform heat exchange are arranged on the air condens-
er 1 in the present embodiment, so that heat exchange
is performed between high-temperature and high-humid-
ity air flowing out of the drum 3 of the clothes dryer and
air condensed by the air condenser 1 to enter the heater
2. The high-temperature and high-humidity air can also
be pre-cooled while preheating. Waste heat of high-tem-
perature air in the condensing air ducts can be effectively
recycled, and loss of heat is reduced, thereby achieving
a purpose of saving energy while increasing heat ex-
change efficiency.
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Embodiment Il

[0032] The present embodiment proposes an air con-
denser and a direct discharging clothes dryer. Figs. 8-10
illustrate a structure of the air condenser proposed in the
present embodiment. Like embodiment |, the air con-
denser in the present embodiment includes condensing
air ducts and a cooling pipeline arranged crosswise. The
condensing air ducts include a first group of condensing
air ducts and a second group of condensing air ducts,
wherein air inlet ducts of the first group of condensing air
ducts and air outlet ducts of the second group of con-
densing air ducts are at least partially arranged in a heat
exchangeable manner; and air outlet ducts of the first
group of condensing air ducts and air inlet ducts of the
second group of condensing air ducts are at least partially
arranged in a heat exchangeable manner. The cooling
pipeline is arranged between the first group of condens-
ing air ducts and the second group of condensing air
ducts and is used for enabling refrigerant gas or refrig-
erant liquid to pass through. Hot air passing through the
first group of condensing air ducts and the second group
of condensing air ducts in the condensing air ducts per-
forms heat exchange with the refrigerant gas or refriger-
ant liquid in the cooling pipeline.

[0033] The cooling pipeline is composed of cooling
sheets 11, and the cooling sheets 11 are sequentially
arranged to penetrate through a whole thickness direc-
tion of the condenser. Vent holes are formed in the cool-
ing sheets 11, have turn-up structures and are used for
enabling room-temperature dry air circulating in the cool-
ing pipeline to pass through. The vent holes formed in
the cooling sheets 11 can be in any shape as long as the
air can be guaranteed to pass through the vent holes. In
the present embodiment, structures and arrangement
manners of first condensing sheets in the first group of
condensing air ducts and second condensing sheets in
the second group of condensing air ducts are the same
as those in embodiment .

[0034] The first group of condensing air ducts of the
condensing air ducts are formed by sequentially arrang-
ing first condensing sheets 12, and the second group of
condensing air ducts are formed by sequentially arrang-
ing second condensing sheets 13. The first condensing
sheets 12 and the second condensing sheets 13 are se-
quentially arranged at intervals and penetrate through a
whole thickness direction of the air condenser. In order
to guarantee that gas passing through the condensing
air ducts can pass along a flowing direction of the air
ducts, air guiding grooves are formed in the first condens-
ing sheets 12 and the second condensing sheets 13 in
the present embodiment. As a more specific embodi-
ment, first air guiding grooves 121 are formed in the first
condensing sheets 12. In combination with Fig. 11, di-
rections of the first air guiding grooves 121 extend from
first air inlets A of the condenser to first air outlets C of
the condenser, and the first air guiding grooves 121 are
uniformly distributed along width directions of the first air
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inlets A and the first air outlets C. Second air guiding
grooves 131 are formed in the second condensing sheets
13, directions of the second air guiding grooves 131 ex-
tend from second air inlets B of the condenser to second
air outlets D of the condenser, and the second air guiding
grooves 131 are uniformly distributed along width direc-
tions of the second air inlets B and the second air outlets
D.

[0035] The turn-up structures are arranged on the vent
holes of the cooling sheets 11 in the presentembodiment,
and are used for supporting the first condensing sheets
12 and the second condensing sheets 13 adjacent to
each of the cooling sheets 11. Therefore, heights of the
turn-up structures are equal to widths of the air guiding
grooves formed in the first condensing sheets 12 and the
second condensing sheets 13. As a further embodiment,
in the present embodiment, one end of each of the first
air guiding grooves 121 is fixed on the cooling sheets 11,
and the other end of each of the first air guiding grooves
121 is fixed on the first condensing sheets 12; and one
end of each of the second air guiding grooves 131 is fixed
on the cooling sheets 11, and the other end of each of
the second air guiding grooves 131 is fixed on the second
condensing sheets 13.

[0036] An overlap region 23 is formed between the first
condensing sheets 12 and the second condensing
sheets 13 in a process of forming the condensing air
ducts. In the overlap region 23, since the air condenser
in the present embodiment is applied to the direct dis-
charging clothes dryer, saturated hot air 5 entering the
air condenser from the first air guiding grooves 121 on
the first condensing sheets 12 and the second air guiding
grooves 131 on the second condensing sheets 13 re-
spectively performs heat exchange with unsaturated hot
air 8 in the second condensing sheets 13 and the first
condensing sheets 12 in the overlap region 23.

[0037] Fig. 11 illustrates an air duct circulating system
for internal air of the direct discharging clothes dryer pro-
posed in the present embodiment, and the system in-
cludes a cooling pipeline and condensing air ducts.
Room-temperature dry air 6 enters the cooling pipeline,
performs heat exchange to become hot dry air 7 and then
enters a heater 2, and the hot dry air 7 heated by the
heater 2 becomes hot dry air 4 and enters a drum 3 to
dry clothes. After the clothes are dried, the hot dry air 4
becomes the saturated hot air 5, and enters the air con-
denser 1 from the first air inlets A and the second air
inlets B to perform heat exchange. In combination with
Figs. 8-10, after performing heat exchange in the air con-
denser 1, the saturated hot air 5 becomes unsaturated
hot air 8, and the unsaturated hot air 8 is discharged out
of the air condenser 1 via the first air outlets C and the
second air outlets D.

Embodiment Ill

[0038] The present embodiment proposes an air con-
denser applied to a heat-pump type clothes dryer, and a
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heat-pump type clothes dryer using the heat-pump type
air condenser. Fig. 12 and Fig. 13 illustrate a structure
of the air condenser proposed in the present embodi-
ment, and an air circulation path inside the heat-pump
type clothes dryer.

[0039] The structure of the air condenser in the present
embodiment is basically the same as structures of the
air condensers in embodiment | and Il. Differences are
as follows: mounting holes are formed in the cooling
sheets 11inthe presentembodiment, and heatexchange
tubes 10 used for introducing condensed gas or con-
densed liquid are mounted in the mounting holes.
[0040] A drum 3 on the heat-pump type clothes dryer
in the present embodimentis communicated with the first
airinlets A and the second airinlets B of the air condenser
1, and the heater 2 is communicated with the first air
outlets C and the second air outlets D of the air condenser
1.

[0041] Saturated hot air 5 discharged out of the drum
3 enters the air condenser 1 from the first air inlets A and
the second air inlets B, performs heat exchange with the
condensed gas or condensed liquid introduced into the
heat exchange tubes 10 to become unsaturated hot air
8, and the unsaturated hot air 8 is discharged out of the
air condenser 1 from the first air outlets C and the second
air outlets D. Meanwhile, condensate water 9 produced
in the heat exchange process drips through the heat ex-
change tubes 10 and is discharged out of the air con-
denser 1. The unsaturated hot air 8 after passing through
the air condenser enters the heater 2, is heated to be-
come hot dry air 4 and then enters the drum 3 to continue
to dry the clothes.

[0042] Then, the above air circulation path is repeated
until the clothes are completely dried.

[0043] The above air condenser is arranged on the
clothes dryer in the present invention. Since the above
air condenser can effectively recycle waste heat of air in
the condensing air ducts, heat exchange efficiency of the
heater used for heating the air is increased by 14%-20%,
energy consumption is effectively saved, and the heat
exchange efficiency is increased. Therefore, the clothes
dryer is low in energy consumption and more environ-
mental-friendly in a using process, and market compet-
itiveness of the clothes dryer is improved.

[0044] Apparently, above embodiments of the present
invention are only for clearly describing examples made
in the presentinvention rather than limiting embodiments
in the present invention. Those ordinary skilled in the art
may make other different forms of changes or modifica-
tions on the basis of the above description. Herein ex-
haustive illustrations of all embodiments are not needed
and cannot be made. Any modification, equivalent re-
placements and improvements and the like made within
spirits and principles of the present invention should be
included in a protection scope of claims of the present
invention.
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Claims

1. An air condenser, comprising condensing air ducts
and a cooling pipeline arranged crosswise, wherein
the condensing air ducts comprise a first group of
condensing air ducts and a second group of con-
densing air ducts; air inlet ducts of the first group of
condensing air ducts and air outlet ducts of the sec-
ond group of condensing air ducts are at least par-
tially arranged in a heat exchangeable manner; and
air outlet ducts of the first group of condensing air
ducts and air inlet ducts of the second group of con-
densing air ducts are at least partially arranged in a
heat exchangeable manner.

2. The air condenser according to claim 1, wherein the

condensing air ducts comprise intermediate air
ducts;

at least one part of the intermediate air ducts is con-
nected between the air inlet ducts and the air outlet
ducts of the first group of condensing air ducts;

at least another part of the intermediate air ducts is
connected between the air inlet ducts and the air
outlet ducts of the second group of condensing air
ducts; and

the intermediate air ducts and the cooling pipeline
are arranged crosswise to perform heat exchange.

3. The air condenser according to claim 2, wherein the
first group of condensing air ducts comprise at least
one first condensing sheet; and the first condensing
sheet is formed with at least the air inlet ducts and
the air outlet ducts of the first condensing air ducts;
the second group of condensing air ducts comprise
at least one second condensing sheet; and the sec-
ond condensing sheet is formed with at least the air
inlet ducts and the air outlet ducts of the second con-
densing air ducts;
the first condensing sheet (12) and the second con-
densing sheet (13) are arranged at intervals, so that
the air inlet ducts of the first condensing air ducts
and the air outlet ducts of the second condensing air
ducts are arranged adjacently, and projections of the
air inlet ducts of the first condensing air ducts and
the air outlet ducts of the second condensing air
ducts are at least partially overlapped; and
the air outlet ducts of the first condensing air ducts
and the air inlet ducts of the second condensing air
ducts are arranged adjacently, and projections of the
air outlet ducts of the first condensing air ducts and
the air inlet ducts of the second condensing air ducts
are at least partially overlapped.

4. The air condenser according to claim 2, wherein the

intermediate air ducts and the air inlet ducts and the
air outlet ducts of the first group of condensing air
ducts and the second group of condensing air ducts
are formed integrally or separately.
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The air condenser according to claim 1, wherein the
cooling pipeline is used for introducing low-temper-
ature gas or liquid.

The air condenser according to claim 1, further com-
prising four interfaces, respectively connected with
the air inlet ducts of the first group of condensing air
ducts, the air outlet ducts of the first group of con-
densing air ducts, the air inlet ducts of the second
group of condensing air ducts and the air outlet ducts
of the second group of condensing air ducts.

A clothes dryer, comprising a drum (3) and a heater
(2), wherein an air condenser (1) according to any
one of claims 1-6 is arranged on the clothes dryer;
and

the drum (3) is communicated with first air inlets (A)
and second air inlets (B) of the air condenser (1).
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