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(54) Laundry care device with an air passageway

(57) A laundry care device 1 with a drying program
for realizing a drying procedure through heat exchange
between heated air and clothes includes an air passage-
way 7, 15 for circulation or ventilation of the air, and a
resonance sound reduction means 8 is disposed in the
air passageway 7, 15. Since the resonance sound reduc-

tion means 8 is disposed in the air passageway 7, 15,
when being ventilated in the air passageway 7, 15, the
air resonates with air in a sealing cavity, sound energy
formed during the air ventilation is consumed by utilizing
air resonance, thereby reducing a dynamic airflow noise
generated during the air ventilation.

14/

Fig. 1

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 397 595 A1 2

Description

[0001] The present invention relates to a laundry care
device, and more particularly to a laundry care device
with a drying program.

[0002] It is well-known that a drying operation proce-
dure of a conventional laundry care device with a drying
programis as follows: Firstly, airis heated through a heat-
ing device, thereby heating the air into high-temperature
and low-humidity hot air; secondly, the high-temperature
and low-humidity hot airis transmitted into a rotating drum
where a user places clothes under the action of a circu-
lation device, and exchanges heat with the clothes in the
drum, thereby taking away moisture contained in the
clothes and forming low-temperature and high-humidity
hot air; thirdly, after being exhausted, the low-tempera-
ture and high-humidity air enters a condensation device,
and then under the action of the condensation device,
moisture contained in the low-temperature and high-hu-
midity hot air is fully condensed into water, so that the
low-temperature and high-humidity hot air becomes low-
temperature low-humidity hot air; finally, the low-temper-
ature low-humidity hot air is reheated into the high-tem-
perature and low-humidity hot air through the heating de-
vice under the driving of the circulation device, and enters
a next circulation. In this way, the circulation is continu-
ous; the moisture contained in the clothes is continuously
absorbed by the high-temperature and low-humidity hot
air, the clothes being gradually dried thereby. Generally,
the air used for drying clothes is circulated and ventilated
in a drying air circulation loop relatively independent of
a condensation device, and an air passageway separate
from the drying air circulation loop also exists in a con-
densation device with water or air or a mixture of the both
as a condensation medium, particularly as far as a con-
densation device with air or a mixture of air and water as
a condensation medium is concerned. However, in order
to increase the drying and condensation efficiency, man-
ufacturers realize the efficiency increase by increasing
the airflow amount of the air ventilation, and accordingly,
the increase of the airflow amount inevitably brings a cer-
tain disadvantage, that is, the dynamic airflow noise
formed by the air ventilation is also larger and larger.
Therefore, the airflow noise generated by the air ventila-
tion is also an important factor influencing the integral
noise of the laundry care device, and how to control such
noise is also more and more important.

[0003] Accordingly, the present invention is directed
to an improved laundry care device with a drying pro-
gram, which reduces an airflow noise generated by the
device due to air ventilation as much as possible when
the drying program is executed, thereby controlling an
integral noise of the device within an allowable range.
[0004] Inorderto comply with the purpose, the present
invention is implemented in the following manner: a laun-
dry care device with a drying program for executing a
drying procedure through heat exchange between heat-
ed air and clothes includes an air passageway for guiding
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the air, and a resonance sound reduction means dis-
posed in the air passageway.

[0005] As a preferable embodiment of the invention,
the air passageway is a drying air passageway for ven-
tilating drying air for heat exchange with the clothes. More
preferred, this air passageway is a closed passageway.
This preferred embodiment notwithstanding, a laundry
care device with an open drying air passageway is also
deemed to be included in the scope of the invention.
[0006] Asanother preferable embodiment of the inven-
tion, the air passageway comprises a condensation de-
vice for ventilating condensation air through the conden-
sation device, to implement a condensation procedure
by heat exchange between the drying air and the con-
densation air. As an even more preferable embodiment
of the invention, the resonance sound reduction means
is disposed adjacent to the condensation device. As a
still more preferable embodiment of the invention, the
resonance sound reduction means is disposed at an air
outlet end of the condensation device in the air passage-
way.

[0007] As a further preferable embodiment of the in-
vention, the air passage is a condensation air passage
provided for ventilating the condensation air through said
condensation device. As a more preferred embodiment,
the condensation air passage s open.

[0008] As yet another preferable embodiment of the
invention, the resonance sound reduction means in-
cludes a sealing cavity and the sealing cavity is connect-
ed with the air passageway through a neck tube. This
embodiment provides the resonance sound reduction
means in the form of a Helmholtz resonator. As a more
preferable embodiment of the invention, a cross section
of the neck tube is smaller than that of the sealing cavity.
As a still more preferable embodiment of the invention,
a sound absorbing material is filled in the sealing cavity.
[0009] As yet another preferable embodiment of the
invention, plural resonance sound reduction means are
disposed in the air passageway. As a more preferable
embodiment of the invention, the plural resonance sound
reduction means are connected in series to each other
along the air passageway. As a still more preferable em-
bodiment of the invention, the plural resonance sound
reduction means have different resonance frequencies.
[0010] Beneficial effects of the present invention in-
clude the following: Since the resonance sound reduction
means is disposed in the air passageway, when being
ventilated in the air passageway, the air resonates with
air in a sealing cavity, sound energy formed during the
air ventilation is consumed by utilizing air resonance,
thereby reducing a dynamic airflow noise generated dur-
ing the air ventilation.

[0011] Particularly preferred embodiments of the in-
ventive laundry care device are now described with ref-
erence to the Figures of the attached drawing, wherein:

FIG. 1 is a schematic view of a laundry care device
according to an embodiment;
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FIG. 2 is a schematic view of the resonance sound
reduction means in the embodiment shown in Fig.
1; and

FIG. 3 is a schematic view of an air passageway with
a plurality of resonance sound reduction means at-
tached.

[0012] ReferringtoFIG. 1, alaundry care device 1 with
a drying program may be a clothes dryer 1 only having
a drying function, or may also be a clothes washer and
dryer 1 having washing and drying functions. Taking the
clothes washer and dryer 1 as an example, it includes a
drum 2 where a user places clothes to be washed or dried
and a tub 3 accommodating the drum 2 and washing
water, and further includes a heating device 4 for heating
air, a condensation device 5 for condensing air complet-
ing heat exchange with the clothes and an air circulation
device 6 for facilitating air circulation disposed outside
the tub 3. A drying air passageway 7 is provided to guide
drying air 14 in a loop substantially closed in itself. The
heating device 4 and the air circulation device 6 are dis-
posed in the drying air passageway 7. Further, the drying
air passageway 7 includes the tub 3 for guiding air there-
through. Thus, the drum 2, the tub 3, the heating device
4 and the air circulation device 6 form the drying air pas-
sageway 7 for drying air circulation and ventilation. As a
preferable embodiment, the laundry care device 1 with
the drying program adopts air as a condensation medi-
um, and definitely may also adopt water and air as the
condensation medium, or adopt other flowing gas as the
condensation medium. The condensation device 5 is a
heat exchanger for exchanging heat with condensation
air ventilated to the condensation device 5 through a con-
densation air passageway 15. The condensation air pas-
sageway 15 is relatively independent of the drying air
passageway 7 but placed in heat exchanging relation
with the latter through the condensation device 5. Inorder
to facilitate circulation of condensation air 12 used to ex-
change heat with the drying air 14 after passing the drum
2 and to condense humidity contained therein, a conden-
sation air circulation device not shown for simplicity is
further disposed in the condensation air passageway 15.
Preferably, the condensation air passageway 15 is an
open passageway, that is, both an air inlet 11 and an air
outlet 13 of the condensation air passageway 15 are di-
rectly in communication with outside air in the ambient
of the laundry care device 1. Under the action of the con-
densation air circulation device, outside cool airis inhaled
from the air inlet 11 of the condensation air passageway
15, enters the condensation device 5 to exchange heat
with humid air in the drying air passageway 7, and then
is exhausted from the air outlet 13 of the condensation
air passageway 15.

[0013] When the laundry care device 1 executes the
drying program, the air in the drying air passageway 7,
maybe also the air in the condensation air passageway
15, inevitably generates a dynamic airflow noise during

10

15

20

25

30

35

40

45

50

55

ventilation, and in order to reduce such noise, a reso-
nance sound reduction means 8 is further disposed in
the drying air passageway 7 and/or condensation air pas-
sageway 15. The drying air passageway 7 is an essen-
tially closed isolated loop relative to the outside air, the
airflow noise formed in the drying air passageway is ba-
sically constrained in a device case, while the conden-
sation air passageway 15 is directly in communication
with the outside air, so preferably, the resonance sound
reduction means 8 is disposed in the condensation air
passageway 15. More preferably, the resonance sound
reduction means 8 is disposed on an air outlet 13 of the
condensation air passageway 15.

[0014] Referring to FIG. 2, the resonance sound re-
duction means 8 includes a sealing cavity 9 in commu-
nication with the drying air passageway 7, and the sealing
cavity 9 is in communication with the air passageway 7
through a neck tube 10, in which a cross section of the
neck tube 10 is smaller than that of the sealing cavity 9.
Flow directions of condensation air 12 and of drying air
14 are shown by arrows. In this way, when the resonance
sound reduction means 8 is not disposed, the air is freely
ventilated in the air passageway 7 to form a certain dy-
namic airflow noise. However, after the resonance sound
reduction means 8 is disposed, and when the airflow is
passing through the neck tube 10, gas with a certain den-
sity is already filled in the sealing cavity 9 and the neck
tube 10; an air column in the neck tube 10 is similar to a
piston and has a certain acoustic mass, while the air in
the sealing cavity 9 forms an air spring and has a certain
acoustic compliance, and the both form a resonance sys-
tem. Therefore, when the airflow passes through the neck
tube 10, the air column in the neck tube 10 generates
vibration, friction damping during the vibration makes
sound energy be converted into thermal energy to be
dissipated, thereby enabling the total amount of the
sound energy to be reduced, so as to comply with the
purpose of reducing the noise. In order to provide the
friction damping during the vibration, some sound ab-
sorbing materials 9a may be further filled in the sealing
cavity 9.

[0015] Reference is now made to Fig. 3. In order to
further reduce the airflow noise formed by the air during
the ventilation, and expand the sound reduction frequen-
cy of the resonance sound reduction means, a plurality
of resonance sound reduction means 8a, 8b, 8¢ which
may have different resonance frequencies may be further
connected in series and disposed in the drying air pas-
sageway 7 or condensation air passageway 15.

[0016] Definitely, the above listed embodiments are
only preferable embodiments of the present invention,
and the present invention may further include many other
embodiments. As far as persons of ordinary skill in the
art are concerned, equivalent changes on the present
invention made under the teaching of the present inven-
tion still should fall within the scope of claims of the
present invention.
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REFERENCE NUMERALS

[0017]

1

laundry care device

2 drum

3 tub

4 heating device

5 condensation device

6 air circulation device

7 drying air passageway

8 sound reduction means

8a  sound reduction means

8b  sound reduction means

8c  sound reduction means

9 sealing cavity

9a sound absorbing material

10  neck tube

11 airinlet

12  condensation air

13 air outlet

14  drying air

15  condensation air passageway

Claims

1. Alaundry care device (1) with a drying program for
executing a drying procedure through heat ex-
change between heated air and clothes, comprising
an air passageway (7, 15), characterized in that a
resonance sound reduction means (8) is disposed
in the air passageway (7, 15).

2. Laundry care device (1) according to claim 1, char-
acterized in that the air passageway (7, 15) is a
drying air passageway (7) for ventilating drying air
for heat exchange with the clothes.

3. Laundry care device (1) according to claim 2, char-
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10.

11.

12.

13.

14.

acterized in that said drying air passageway (7) is
substantially closed in itself.

Laundry care device (1) according to any preceding
claim, characterized in that the air passageway (7,
15) comprises a condensation device (5) for venti-
lating condensation air through the condensation de-
vice (5), to implement a condensation procedure by
heat exchange between the drying air and the con-
densation air.

Laundry care device (1) according to claim 4, char-
acterized in that the resonance sound reduction
means (8) is disposed adjacent to the condensation
device (5).

Laundry care device (1) according to claim 5, char-
acterized in that the resonance sound reduction
means (8) is disposed at an air outlet end of said
condensation device (5) in said air passageway (15).

Laundry care device (1) according to any of claims
4 to 6, characterized in that said air passage (7,
15) is a condensation air passage (15) provided for
ventilating the condensation air through said con-
densation device (5).

Laundry care device (1) according to claim 7, char-
acterized in that said condensation air passage
(15) is open.

Laundry care device (1) according to any preceding
claim, characterized in that the resonance sound
reduction means (8) comprises a sealing cavity (9)
and the sealing cavity (9) is connected with the air
passageway (7, 15) through a neck tube (10).

Laundry care device (1) according to claim 9, char-
acterized in that a cross section of the neck tube
(10) is smaller than that of the sealing cavity (9).

Laundry care device (1) according to one of claims
9 and 10, characterized in that a sound absorbing
material (9a) is filled in the sealing cavity (9).

Laundry care device (1) according to any preceding
claim, characterized in that plural resonance
sound reduction means (8a, 8b, 8c) are disposed in
the air passageway (7, 15).

Laundry care device (1) according to claim 12, char-
acterized in that the plural resonance sound reduc-
tion means (8a, 8b, 8c) are connected in series to
each other along said air passageway (7, 15).

Laundry care device (1) according to one of claims
12 and 13, characterized in that the plural reso-
nance sound reduction means (8, 8b, 8c) have dif-
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ferent resonance frequencies.
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