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(57) A drying appliance 1 comprises a condensing
device 7, a spraying device 10 being associated with the
condensing device 7. The spraying device 10 has a water
inlet 19 and an end portion 33. A spraying head 20 is
provided on the end portion 33 of the spraying device 10.
The spraying head 20 is in the form of a cup, and has

Drying appliance comprising a spraying device

plurality of spraying holes 23. Since the spraying head
20is provided on the end portion 33 of the spraying device
10, the water pressure is thereby concentrated, and be-
cause of the cup-shaped form of the spraying head 20,
waste of potential energy is minimized, such that the
flushing force is relatively large, and the condensing de-
vice 7 can be cleaned more efficiently.
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Description

[0001] The present invention relates to an improved
drying appliance, such as a dryer or a washer-dryer, and
in particular to a fabric drying appliance which comprises
a drum, a condensing device, a drying channel for intro-
ducing processing air into the drum, and a spraying de-
vice associated with the condensing device such that it
is operable to flush off fluff adhered on the condensing
device.

[0002] Typically a drying appliance, such as dryer or
washer-dryer for use as a household appliance, has the
following drying process: After being heated by a heating
device, dry processing airis heated within a heating chan-
nel, and is driven into a drum wherein heat is exchanged
between the heated processing air and the wet fabric to
evaporate moisture from the fabric into the processing
air, such that the processing air carries moisture from the
fabric and moves into the condensing device through an
exit which is formed on the drum. Condensed by the con-
densing device, the moisture of the processing air is
turned to water, and the processing air becomes rela-
tively dry and cool. The condensed processing air is then
driven by a fan to a heating channel and heated again to
enter the drum in a next drying cycle.

[0003] During the process of washing or drying, fluff
which is dust-like fragments of textile fibers is always
produced and carried by the moist processing air into the
condensing assembly, and then is adhered oninner walls
of the condensing device, which influences effect of con-
densing or blocks up the processing air. And also, fluff
may even be driven into the fan and the heating device,
which may cause dangers.

[0004] To flush off the fluff, a spraying device to clean
the condensing device and possibly other parts of the
drying device by water spray may be provided. Some
drawbacks are commonly existent in the spraying devic-
es of prior art, which are: the effective area thatis cleaned
by the water spray is extremely limited; water pressure
is dispersed, and force of flushing is not big enough, and
so on. For instance, EP 0 636 732 A1 disclosed a pres-
ently known spraying device uses spraying water, which
is splashed from a certain baffle, to wash off fluff from
the condensing device. With such structure, potential en-
ergy of the water is somewhat consumed when it hits the
baffle, so the force of flushing is weakened. And under
most conditions, a spraying device only has one spraying
hole, or otherwise has several spread distributed spray-
ing holes, and thus the flushing area is extremely limited,
or the water pressure is dispersed, which also decrease
effect of condensing.

[0005] Normally there are several sorts of condensing
devices, one of which uses water and others use other
coolant, such as air, for condensation. A condensing de-
vice of other coolant is preferred for saving water, but
meanwhile has much more problems with the fluff, which
will be described in detail hereinafter.

[0006] The spraying water of a water-condensing de-
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vice will carry a portion of fluff in the processing air, and
also will flush at least a portion of the inner walls of the
condensing device. An air-condensing device, for exam-
ple, usually imports fresh air from outside of the drying
appliance. The fresh air will then cool down the process-
ing air within the condensing device, and subsequently
flows out of the drying appliance. The condensing device
usually has several processing air channels, which usu-
ally have elongate section such as to make the process-
ing air be well cooled. So it is quite difficult to completely
wash each processing air channel. DE 37 38 031 C1
discloses such a known spraying device for the air-con-
densing device: the spraying device has a water inlet
tube and a series of spraying heads distributed along a
line towards the flowing direction of the water. And each
of the spraying head associates with a processing air
channel. Each spraying head has only one spraying di-
rection, such that the effective area is relatively small.
The disadvantages of the system as set forth above are:
Firstly, the spraying heads are aligned in a line, such that
the water pressure is dispersed and unsymmetrical, and
the flush force of the spraying water is relatively small
and unsymmetrical. Secondly, the spraying heads only
wash the processing air channels, such that the process-
ing air inlet channel and outlet channel which are con-
nected to the condensing device can not be washed; and
also, each spraying head only has one spraying hole,
and the effective area is relatively small, such that the
processing air channels can not be fully washed.
[0007] An object of the present invention is to provide
animproved drying appliance, which overcomes the fore-
going drawbacks of the prior art, and has more reliable
effect of flushing off fluff.

[0008] To achieve the object, a drying appliance, such
as adryerorawasher-dryer, is provided which comprises
a drum, a drying channel for introducing processing air
into the drum, a condensing device, a spraying device
associated with the condensing device, said spraying de-
vice having a water inlet and an end portion, wherein the
spraying device further has a spraying head which is pro-
vided on the end portion thereof; and wherein said spray-
ing head is in the form of a cup, and has plurality of spray-
ing holes.

[0009] Since the spraying head is provided on the end
portion of the spraying device, the water pressure is
thereby concentrated, and because of the cup-shaped
form of the spraying head, waste of potential energy is
minimized, such that the flushing force is relatively large,
and the spraying area is relatively large, which is good
for flushing off fluff and good for condensing as well.
[0010] Preferably, the spraying holes oriented in dif-
ferent directions. So the effective flushing area is rela-
tively large.

[0011] Preferably, the spraying head has an axis,
around which the spraying holes are distributed. There-
fore, the water pressure is relatively symmetrical, and
also enlarges the effective flushing area.

[0012] Preferably, a respective wedge-shaped splitter
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disposed between each two spraying holes. Therefore,
water is smoothly guided into the spraying holes.
[0013] Preferably, the wedge-shaped splitters con-
nected with each other at bottom ends thereof, and have
knife-edges joining at a central point such as to form
wedge-shaped slots radially distributed and beginning
from the point, wherein the wedge-shaped slots form a
portion of the spraying holes. Therefore, the water comes
from the water inlet tube will not be blocked by any sur-
face; instead, it will be well guided to the slots smoothly.
[0014] Preferably, the spraying head has a round wall
on which the spraying holes are formed. Since the spray-
ing holes are formed on a round wall, they are three-
dimensionally disposed, and the water ejected from the
spraying holes has relatively big work area.

[0015] Preferably, said condensing device has at least
one processing air channel and at least one cooling air
channel arranged in heat-exchanging relation to each
other, such that water is saved for condensing, and good
spraying device is especially need for such kind of con-
densing device.

[0016] Preferably, the atleastone processing air chan-
nel comprising two ends respectively connected to an
air-inlet channel and an air-outlet channel, said spraying
device is mounted on one of the air-inlet channel and the
air-outlet channel. Therefore, the air-inlet channel and
the air-outlet channel can also be washed from fluff.
[0017] Preferably, said at least one processing air
channel is substantially vertically disposed, and the
spraying device is disposed there above in relation to a
direction of gravity. Therefore, water drops from the
spraying device and onto the processing air channel. Be-
cause of the gravity, the water has more reliable flushing
force.

[0018] Preferably, the spraying device is mounted on
a topmost portion of the one of the air-inlet channel and
the air-outlet channel. Therefore, the air-inlet channel or
air-outlet channel on which the spraying device is mount-
ed can be fully cleaned.

[0019] Preferably, said axis of the spraying head
aligned with a central portion of said at least one process-
ing air channel. Therefore, water from the spraying de-
vice is symmetrically spread.

[0020] Preferably, the spraying head is disposed be-
low the water inlet tube, such that energy of the water
flow is increased when it drops from the water inlet tube
to the spraying head, and thus the water spray has rel-
atively big flushing force.

[0021] Preferably, the spraying device has an interior
that is connected to an outside of the drying appliance
by an air-guiding connection, and includes a water line
projecting through the interior and has an opening within
the interior.

[0022] Preferably, the inventive drying appliance is
embodied in a household appliance, in particular in a
laundry dryer or a washer/dryer.

[0023] The foregoing and other objects in view, fea-
tures and advantages of the present invention will also
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be apparent from the following more particular descrip-
tion of preferred embodiments of the present invention,
asillustrated in the Figures of the accompanying drawing,
wherein:

Fig.1 is a schematic view of a drying appliance;

Fig.2 is a schematic view of a spraying device asso-
ciated with a condensing device and an air-outlet
channel;

Fig.3 is a side view of a spraying device of the drying
appliance, wherein a portion of which is broken to
show inner structure thereof; and

Fig.4 is a section view of the spraying head along B-
B of Fig.3.

[0024] The present invention is applicable for drying
appliance having either an air-cooled or water-cooled
condenser, or even having a condenser cooled by any
coolant, while in the embodiments which will are de-
scribed hereinbelow, an air-cooled condenser is used as
an example.

[0025] Referring to Fig.1, a drying appliance 1 is under
drying process. Atthattime, dry processing air 3 is heated
by a heating device 2 within a heating channel 4, and is
driven into a drum 5 whereat heat exchanged between
the heated processing air 3 and wet fabric, such that the
processing air 3 carries moisture from the fabric and
moves into the condensing device 7 through a condens-
ing air-inlet channel 6. Condensed by the condensing
device 7, the moisture of the processing air 3 is turned
to water, and the processing air 3 becomes relatively dry
and cool. The condensed processing air 3 is then driven
by a first fan 8 through a condensing air-outlet channel
9 to the heating channel 4 to enter a next dying cycle.
[0026] As shown in Fig.1 and Fig.2, the condensing
device 7 is connected to the condensing air-inlet channel
6 and the condensing air-outlet channel 9 at its two ends,
and has at least one processing air channel 11 and at
least one cooling air channel 12 which are arranged in
heat-exchanging relation to each other. The at least one
processing air channel 11 is substantially perpendicular
to a bottom surface 14 of a housing 13 of the drying ap-
pliance 1. A spraying device 10 is mounted on the con-
densing air-outlet channel 9, and is above the condens-
ing device 7 in relation to a direction of gravity. In another
aspect, the processing air channel 11 may be inclined or
parallel to the bottom surface 14. Also, the spraying de-
vice 10 may be mounted on the condensing air-inlet chan-
nel 6.

[0027] Fresh cooling air 15 from outside of the housing
13 is driven by a second fan 16 into a cooling air inlet
channel 17, and subsequently into the cooling air channel
12 whereat heat exchanged between the cooling air 15
and the processing air 3 which is in the processing air
channel 11. Then the processing air 3 is cooled down,
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and the cooling air 15 is discharged out of the housing
13 through a cooling air outlet channel 18.

[0028] Referring to Fig.3, the spraying device 10 com-
prises a water inlet tube 19 and an end portion 33. A
spraying head 20 is disposed on the end portion 33. A
guiding device 21 disposed between the water inlet tube
19 and the spraying head 20 for guiding the water from
the water inlet tube 19 to the spraying head 20. In other
aspect, the guiding device 21 may connected with the
water inlet tube 19 such as to form a portion of the water
inlet tube 19. The spraying head 20 is in the form of a
cup, at the end of which a semi-spherical wall 22 is
formed. Pluralities of spraying holes 23 with different di-
rections are formed on the semi-spherical wall 22. More
accurately, the spraying holes 23 are radially distributed
around a central axis 24 of the spraying head 20. Besides
the structure as disclosed above, the spraying head 20
may have other cup shape. Herein cup shape can be
defined as a tridimensional component which has a con-
tinuously connected bottom and side wall, and an open-
ing opens at one end. The cup shape may also have
other appropriate definition. Accordingly, the spraying
head 20 may also be tapered, columned, or has other
shape of curved wall or prismatic walls. Additionally, the
spraying holes 23 may have other form of distributing,
for instance, distributed axially and radially at the same
time with multiple layers.

[0029] Furthermore, the spraying device 10 has an in-
terior 30 that is connected to outside of the drying appli-
ance 1 by an air-guiding connection 31, and includes a
water line defined by the water inlet tube 19 and the guid-
ing device 21 projecting through the interior 30 and has
an opening 32 within the interior 30.

[0030] Referring to Fig.3 and Fig.4, wedge-shaped
splitters 25 are formed between each two spraying holes
23. The wedge-shaped splitters 25 connected with each
other at bottom ends thereof, and have knife-edges 26
join at a central point 27 such as to form wedge-shaped
slots 28 radially distributed and beginning from the point
27. The wedge-shaped slots 28 form a portion of the
spraying holes 23. And the point 27 is on the central axis
24 of the spraying head 20. Because of the structure, the
water is divided by the knife-edges 26 when it flows to
the bottom of the spraying head 20, and is guided to the
spraying holes 23 smoothly.

[0031] As shown in Fig. 2, the axis 24 of the spraying
head 20 aligned with a central portion 29 of the at least
one processing air channel 11. And the spraying device
10is preferably mounted on a topmost portion of the con-
densing air-outlet channel 9. Therefore the condensing
air-outlet channel 9 can be fully cleaned. It is especially
useful for top wall of the condensing air-outlet channel 9
where usually adhered with most fluff and is difficult to
be cleaned. In other aspect, if the condensing air-inlet
channel 6 is disposed above the processing air channel
11, the spraying device 10 is preferably mounted on a
topmost portion of the condensing air-inlet channel 6.
[0032] The foregoing disclosure of preferred embodi-
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ments has been set forth merely to illustrate the invention
and is not intended to be limiting. Since modifications of
the disclosed embodiments incorporating the spirit and
substance of the invention may occur to a person skilled
in the art, the invention should be construed to include
everything within the scope of the appended claims and
equivalents thereof.

Claims
1. Adrying appliance, comprising:

a drum (5),

a condensing device (7),

a spraying device (10) associated with the con-
densing device (7), said spraying device (10)
having a water inlet (19) and an end portion (33),
a drying channel (4) for introducing processing
air into the drum,

wherein the spraying device (10) has a spraying
head (20) which is provided on the end portion (33)
thereof; and wherein said spraying head (20) is in
the form of a cup, and has plurality of spraying holes
(23).

2. Adrying appliance according to claim 1, wherein the
spraying holes (23) oriented in different directions.

3. Adrying appliance according to claim 2, wherein the
spraying head (20) has an axis (24), around which
the spraying holes (23) are distributed.

4. A drying appliance according to any one of the pre-
ceding claims, wherein a respective wedge-shaped
splitter (25) disposed between each two spraying
holes (23).

5. Adrying appliance according to claim 4, comprising
a plurality of wedge-shaped splitters (25), wherein
the wedge-shaped splitters (25) are connected with
each other at bottom ends thereof, and have knife-
edges (26) joining at a central point (27) such as to
form wedge-shaped slots (28) radially distributed
and beginning from the central point (27), wherein
the wedge-shaped slots (28) form a portion of the
spraying holes (23).

6. A drying appliance according to any one of the pre-
ceding claims, wherein the spraying head (20) has
a round wall (22) on which the spraying holes (23)
are formed.

7. Adrying appliance according to any one of the pre-
ceding claims, wherein said condensing device (10)
has at least one processing air channel (11) and at
least one cooling air channel (12) arranged in heat-
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exchanging relation to each other.

A drying appliance according to claim 7, wherein the
at least one processing air channel (11) comprises
two ends respectively connected to an air-inlet chan-
nel (6) and an air-outlet channel (9), said spraying
device (10) is mounted on one of the air-inlet channel
(6) and the air-outlet channel (9).

Adrying appliance according to claim 7 or 8, wherein
said at least one processing air channel (11) is sub-
stantially vertically disposed, and the spraying de-
vice (10) is disposed there above in relation to a di-
rection of gravity.

A drying appliance according to claim 9, wherein the
spraying device (10) is mounted on a topmost portion
of the one of the air-inlet channel (6) and the air-
outlet channel (9).

A drying appliance according to any one of claims 7
to10, wherein said axis (24) of the spraying head
(20) is aligned with a central portion (29) of said at
least one processing air channel (11).

A drying appliance according to any one of the pre-
ceding claims, wherein the spraying head (20) is dis-
posed below the water inlet tube (19).

A drying appliance according to any one of the pre-
ceding claims, wherein the spraying device (10) has
an interior (30) that is connected to an outside of the
drying appliance by an air-guiding connection (31),
and includes a water line (19, 21) projecting through
the interior (30) and has an opening (32) within the
interior (30).
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