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(57) Abrégée/Abstract:
A drum type washing and drying machine includes a rotary dru

32

m provided with drum perforations on the cylindrical surface thereof,

a water tub elastically supported in a main body of the machine, for accommodating the rotary drum, a blower unit for circulating air

C an adg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

OPIC

OPIC - C]

PO 191



CA 2513169 C 2007/10/09

anen 2 513 169
13) C

(57) Abrege(suite)/Abstract(continued):
Into the rotary drum, a heating unit for heating the air to be circulated into the rotary drum, an air flow passage for directing air,

which has been exhausted from the rotary drum into a space between the water tub and the rotary drum through the drum
perforations, to the blower unit, a heat exchanging member Iinstalled in the air flow passage, and a cooling water supply unit for
supplying cooling water to the heat-exchanging member. The heat-exchanging member Is slantingly disposed In the air flow
passage and has an upper and a lower surface and to form an approximately U-shaped heat exchanging path.
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ABSTRACT

A drum type washing and drying machine includes a
rotary drum provided with drum perforations on the
cylindrical surface thereof, a water tub elastically
supported in a main body of the machine, for accommodating
the rotary drum, a blower unit for circulating air into the
rotary drum, a heating unit for heating the air to be
circulated into the rotary drum, an air flow passage for
directing air, which has been exhausted from the rotary drum
into a space between the water tub and the rotary drum
through the drum perforations, to the blower unit, a heat
exchanging member 1installed i1n the air flow passage, and a
cooling water supply unit for supplying cooling water to the
heat-exchanging member. The heat-exchanging member 1is
slantingly disposed in the air flow passage and has an upper

and a lower surface and to form an approximately U-shaped

heat exchanging path.
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DRUM TYPE WASHING AND DRYING MACHINE

Field Of the Invention

The present invention relates to a drum type washing
and drying machine for performing washing, rinsing, water-
extracting and drying processes sequentially in a rotary

drum having a substantially horizontal or slanted rotational

axls.

Background of the Invention

A configuration of a conventional drum type washing
and drying machine will be described hereinafter with
reference to Fig. 4.

As shown 1in Fig. 4, main body 1 of the drum type
washing and drying machine has therein water tub 3 supported
by a suspension structure (not shown) and damper 2, and
opening 4 of water tub 3 1s opened and closed by a door (not
shown). Further, rotary drum 5 provided with multiple drum
perforations 7 and baffles 8 1s rotably installed in water
tub 3 and 1is driven by motor 6. Wash water supply valve 9
for supplying water into water tub 3 and cooling water
supply valve 10 for supplylng cooling water are installed in
main body 1. Further, water outlet 11 is formed at water

tub 3 and is connected to water drain conduit 13 via water
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drain pump 12.

An ailir circulation channel for a drying process for
laundry in rotary drum 5 1includes blower 14 for blowing air
into water tub 3 through air 1injection port 15, heater 16
connected thereto, heat exchanger 17 disposed between water
tub 3 and blower 14, and cooling water hose 18 directly
connected to cooling water supply valve 10 and communicating
with heat exchanger 17 (see, for example, Japanese Patent
Laid-Open Application No. H11-333185).

Operation of the washing machine with the above
configuration will now be described. When a washing process
is initiated after loading laundry into rotary drum 5, wash
water supply valve 9 1s opened, so that fresh water 1is
supplied in water tub 3 up to a predetermined water level.
Thereafter, rotary drum 5 1s driven to rotate at a rotation
number of about 50 rpm. As a result of the rotation of
rotary drum 5, the laundry 1in rotary drum 5 tumble and 1is
lifted up by baffles 8 and then plunged into the water over
and over. As the washing machine repeats this agitation

process to loosen dirt, the laundry 1s cleaned by wash water
with detergent dissolved therein and the repeated beating
motions on the water surface. At the conclusion of the wash
cycle, water drain pump 12 1is driven, so that soiled wash
water 1s drained via water drain conduit 13. After the

soiled wash water is pumped out, a water-extracting process

is performed by way of spinning rotary drum 5 with a
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rotation number of about 1000 rpm. After the water-
extracting process, a drying process 1s started.

During the dry cycle, while the laundry accommodated
in rotary drum 5 1s agitated as a result of the rotation of
rotary drum 5 as 1in the washing process, hot air heated by
heater 16 1s blown to the laundry in rotary drum 5 through
air 1injection port 15 by blower 14. As a result, the
residual moisture 1n the 1laundry 1in rotary drum 5 1is
evaporated by the hot air. Then, the hot and humid air with
the moisture from the laundry 1s directed to heat exchanger
17 to be cooled down by cooling water supplied 1in heat
exchanger 17. As a result, the hot and humid air 1is cooled
and dehumidified because 1ts moisture 1is condensed out.
Then, the dehumidified air is heated again by heater 16 and
1s re-circulated into rotary drum 5 to further dry the

laundry. By having this dry cycle, the washing and drying

machine can dry the laundry 1in rotary drum 5.

In the conventional configuration of the washing
machine, however, since heat exchanger 17 has an
approximately hollow rectangular shape, heat exchanger 17
needs to be designed sufficiently large +to ensure a
satisfactory drying. However, the limited space in main

body 1 is inadequate to accommodate the heat exchanger size

requirement.
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Summary of the Inventlon

It 1s, therefore, an object of the present invention
to provide a drum type washing and drying machine having a
compact heat exchanger with a high drying efficiency.

In accordance with the present invention, there 1is
provided a drum type washing and drying machine including: a
cylindrical rotary drum provided with a plurality of drum
perforations on the cylindrical surface thereof and having a
rotating shaft 1in an approximately horizontal or slanted
direction; a water tub elastically supported in a main body
of the washing and drying machine, for accommodating the
rotary drum therein; a blower unit for circulating air into
the rotary drum; a heating unit disposed between the blower
unit and the rotary drum, for heating the air to be
circulated into the rotary drum; an air flow passage for
directing air, which has been exhausted from the rotary drum
into a space between the water +tub and the rotary drum
through the drum perforations of the rotary drum, to the
blower unit; a plate-shaped heat exchanging member installed
in the air flow passage; and a cooling water supply unit for

supplying cooling water to the heat-exchanging member,

wherein the heat-exchanging member 1s slantingly disposed 1in
the air flow passage and has an upper and a lower surface to

form an approximately U-shaped heat exchanging path.
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Brief Description of the Drawings

The above and other objects and features of the
present 1invention will become apparent from the following
description of preferred embodiments given in conjunction
with the accompanying drawings, 1n which:

Fig. 1 presents a vertical cross sectional view of a
drum type washing and drying machine 1in accordance with a
first preferred embodiment of the present invention;

Fig. 2 sets forth another vertical cross sectional
view of the drum type washing and drying machine in
accordance with the first embodiment to 1llustrate a drying
function thereof;

Fig. 3 provides a vertical cross sectional view of a
drum type washing and drying machine in accordance with a

second preferred embodiment of the present invention; and

Fig. 4 depicts a partial cross sectional perspective

view of a conventional drum type washing and drying machine.

Detailed Description of the Preferred Embodiments

Hereinafter, preferred embodiments of the present
invention will be described with reference to the
accompanying drawings. Here, 1t 1is to be noted that the

present invention is not limited thereto.
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(First preferred embodiment)

Fig. 1 provides a vertical cross sectional view of a
drum type washing and drying machine 1in accordance with a
first preferred embodiment of the present invention and Figqg.
2 sets forth another vertical cross sectional of the washing
and drying machine to illustrate a drying function thereof.

As shown in Fig. 1, cylindrical rotary drum 21 having
a bottom surface 1s provided with multiple drum perforations
22 in its cylindrical wall and is rotably 1installed in water
tub 23. Further, rotary drum 21 1s also provided with
rotating shaft 24 at 1ts center of rotation and 1s disposed
such that its rotational axis 1is declined toward a rear side
of the washing and drying machine. Further, motor 25
installed at a rear side of water tub 23 1is connected to
rotating shaft 24 so that i1t 1is capable of rotating rotary
drum 21 in forward and reverse direction. Further, multiple
agitation blades 26 are disposed on the 1inner cylindrical

surface of rotary drum 21.

An opening formed at the inclined surface of water tub
23’'s front portion which faces upward is opened and closed
by door 27. By opening door 27, laundry can be loaded into
or unloaded from rotary drum 21 through laundry
loading/unloading opening 28. Since door 27 is installed 1in
main body 29's sloped surface which faces upward,

loading/unloading of laundry can be done without a user
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having to bend down considerably.

Water tub 23 1s suspended in washing machine main body
29 by spring 30 and damper 31 such that 1t 1s allowed to
vibrate or rock therein. Connected to the lower portion of
water tub 23 1s one end of water drain conduit 32, and the
other end of water drain conduit 32 is connected to water
drain valve 33 to drain wash water from water tub 23. Water
supply valve 34 1s used to fill water in water tub 23 via
water supply conduit 35. Water level detector 36 detects a
water level in water tub 23.

Further, 1n this preferred embodiment, although rotary
drum 21 having rotating shaft 24 at its center of rotation
ié installed such that 1its rotationél axlis 1s declined
toward the rear portion of the washing machine, rotary drum

21 can also be arranged up such that its rotational axis 1is

approximately horizontal.

Fig. 2 1illustrates a drying function provided by the
drum type washing and drying machine.

An air circulation channel for the drying function
includes heater (heating unit) 37, blower (blower unit) 38
and blower case (air flow passage) 39 accommodating heater
37 and blower 38 therein, wherein blower case 39 1is
installed in washing machine main body 29. Further, warm
air outlet (air flow passage) 40 through which air in water

tub 23 is exhausted into heat exchanging path 42 (air flow

passage) 1is provided at a body portion of water tub 23,
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while warm air inlet 41 1s provided at a rear side of water
tub 23. Further, heat exchanging path 42 and water tub 23
are formed as one body, wherein one end of heat exchanging
path 42 communicates with warm air outlet 40, while the
other end thereof 1is connected to air suction opening 39a of
blower case 39 via first bellows hose (air flow passage) 43.
Meanwhile, air exhaust opening 39b of blower case 39 1is
connected to one end of rear air flow passage 44 via second
bellows hose 45, wherein rear air flow passage 44 and water
tub 23 are formed as one body and the other end of rear air
flow passage 44 communicates with warm air inlet 41 of water
tub 23. PFurther, air circulation hole 46 is provided at a
rear side of rotary drum 21 to face warm air inlet 41 of
water tub 23, so warm ailr 1introduced into water tub 23 via
warm air 1inlet 41 1s allowed to flow into rotary drum 21
through air circulation hole 46.

Plate-shaped heat-exchanging member 47 is installed in
heat exchanging path 42 such that it is located above warm
air outlet 40, while being declined toward the rear side of

the washing and drying machine. Heat exchanging path 42 1is

divided into lower heat exchanging path 42a and upper heat
exchanging path 42b by heat-exchanging member 47, wherein

lower and upper heat exchanging path 42a and 42b communicate

with each other via communication opening 42c¢ which is
provided in the vicinity of lower end portion 47b of heat-

exchanging member 47. Accordingly, the heat exchanging path
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42 has an approximately U-shape. Cooling water supply valve
48 (cooling water supply unit) supplies cooling water to
upper end portion 47a of heat-exchanging member 47 via
cooling water hose 49 and water supply nozzle 50 1in order.
Cooling water supply valve 48, cooling water hose 49 and
water supply nozzle 50 3jointly form a cooling water supply
unit. Further, in this configuration, the cross section of

upper heat exchanging path 42b is set to be larger than that
of communication opening 42c.

A washing, rinsing, water-extracting and drying
operation of the drum type washing and drying machine with
the above configuration are performed under the control of
controller 51.

Operation of the drum type washing and drying machine
with the above configuration will be described hereinafter.
Here, discussion of washing, rinsing and water-extracting
processes will be omitted because they are 1identical to

those of the conventional drum type washing and drying

machine described earlier.
During a dry cycle, air directed into blower case 39
by the rotation of blower 38 is heated by heater 37, and the

heated warm air at a preset temperature is blown 1into water

tub 23 through warm air inlet 41 via second bellows hose 45
and rear air flow passage 44 in order and, then, is directed
into rotary drum 21 through air circulation hole 46 as

indicated by unfilled arrows. As the heated air travels
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through rotary drum 21, moisture contained 1n the wet
laundry 1inside rotary drum 21 1s evaporated by the heated
air while being agitated, so that the warm air becomes
humidified by the moisture from the laundry. Thereafter,
5 the humid warm air 1s exhausted from rotary drum 21 1into
water tub 23 through drum perforations 22 and then 1is
directed to heat exchanging path 42 via warm air outlet 40.
At this time, cooling water supply valve 48 is 1in an
ON-status, so cooling water falls toward upper end portion
10 47a of heat-exchanging member 47 from water supply nozzle 50,
flows down on upper surface 47c of heat-exchanging member 47,
and drops downward into lower heat exchanging path 42a upon
reaching the tip of. lower end portion 47b of heat-exchanging
member 47, as indicated by dotted arrows 1in Fig. 2.
15 Thereafter, the cooling water falls down into water tub 23
via drain hole 52 provided at a bottom portion of lower heat
exchanging path 42a to be drained out via water drain
conduit 32.
The damp warm air directed 1into lower heat exchanging

20 path 42a of heat exchanging path 42 through warm air outlet

40 first contacts lower surface 47d of heat-exchanging
member 47. At this time, the cooling water flowing down on
upper surface 47c of heat-exchanging member 47 cools down
heat-exchanging member 47. Therefore, as the humid warm air
25 travels through lower heat exchanging path 42a and contacts

lower surface 47d of heat-exchanging member 47, it is first

~10-
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cooled down and dehumidified (first dehumidification

process).

Then, when the partially dehumidified warm air 1s
directed into upper heat exchanging path 42b from lower end
portion 47b of heat-exchanging member 47 via communication
opening 42c, the humid warm air runs into the cooling water
falling from lower end portion 47b of heat-exchanging member
47. An impact from this process disperses the cooling water
and the dispersed cooling water further cools down and
dehumidifies the damp warm air for a second time (second
dehumidification process).

Subsequently, the still humid warm air directed into
upper heat exchanging path 42b contacts directly with the
cooling water flowing down on upper surface 47c of heat-
exchanging member 47. Here, the respective flowling
directions of the cooling water and the damp warm air are
opposite to each other, so an efficient cooling process
takes place between the damp warm air and upper surface 47c
of heat-exchanging member 47 and the cooling water flowing
thereon (third dehumidification process).

As described, the damp warm air is efficiently cooled
and dehumidified while 1t 1s subjected to the first, the
second and the third dehumidification process 1in order. The
resulting dehumidified air is then directed into blower case
39 through air suction opening 39%9a of blower case 39 via

first bellows hose 43 and reaches blower 38.

~11-
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In the above dehumidification processes, since the
cross section of upper heat exchanging path 42b is larger
than that of communication opening 42c, the flow velocity of
the damp warm air 1in upper heat exchanging path 42b becomes
slower than that 1n communication opening 42c, whereby
dispersed cooling water 1s prevented from entering blower
case 39 through air suction opening 39a thereof and is made
to fall down on heat-exchanging member 47 along upper heat
exchanging path 42b. Therefore, dispersed water droplets
are prevented from reaching heater 37.

By circulating air as described above, wet laundry in
rotary drum 21 1s gradually dried, and, after the laundry is
dried to a desired 1level or after a predetermined time
period, the dry cycle 1is finished.

In accordance with the first embodiment described
above, damp air is dehumidified by using both surfaces of
heat-exchanging member 47, namely, upper and lower surface
47c and 47d thereof. Thus, the dehumidification efficiency
is improved, which in turn enhances the drying efficiency as
well. Further, since heat exchanging path 42 is formed in

an approximately U-shape by the presence of heat-exchanging

member 47 disposed in the middle of heat exchanging path 42,
the dry cycle can be 1mplemented with a relatively compact

structure, while effectively utilizing the limited space.
Further, since the flow directions of the cooling

water and the damp air on upper surface 47c of heat-

~12-
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exchanging member 47 are opposite to each other, the cooling
water 1s allowed to contact the damp air efficiently,

thereby enhancing the overall heat exchange operation.

Moreover, the damp air 1s also dehumidified by the
upward dispersion of cooling water through communication
opening 42c. In other words, since dehumidification by
contacting upper and lower surface 47c and 47d of heat-
exchanging member 47 1s complemented with dehumidification
by the dispersion of cooling water, the overall drying
efficiency 1s further improved. Hence, the resulting dry
cycle becomes highly efficient.

In addition, since the damp warm air moves more slowly
through upper heat exchanging path 42b than through
communication opening 42c¢c, the dispersed cooling water
droplets are prevented from entering blower case 39 through
alir suction opening 39a thereof by being swept by the flow
of the warm air. Instead, the cooling water falls down on
heat-exchanging member 47 disposed along upper heat
exchanging path 42b, thereby preventing water droplets from
reaching heater 37. Therefore, the design of the heat
exchanging path of the present invention ensures that heater
37 is operated safely without water droplets interfering
with the heater operation. Accordingly, the damp air can be
dehumidified efficiently and safely.

Further, since the cooling water 1s discharged into

water tub 23 through drain hole 52 provided at the bottom

-13-~
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portion of lower heat exchanging path 42a to communicate
with water tub 23 and 1s drained out via water drain conduit
32, lint and the like stuck on heat exchanging path 42 or
heat-exchanging member 47 can also be picked up by cooling
water and discharged out during the dry cycle. This process
prevents heat exchanging path 42 from being clogged.
Therefore, the flow rate of the circulating air stays

constant, thereby maintaining a stable dry process.

(Second preferred embodiment)

Fig. 3 shows a vertical cross sectional view of a drum
type washing and drying machine 1in accordance with a second
preferred embodiment of the present invention.

As shown 1n the figure, water supply nozzle 53 is
disposed 1n the vicinity of upper end portion 47a of heat-
exchanging member 47 within heat exchanging path 42. The
other configuration of the second embodiment 1s identical to
that of the first embodiment.

Operation of the washing machine with the above
configuration will now be described. Here, basic operation

in a drying process 1S 1ldentical to that described in the

first embodiment, and description thereof will be omitted.
In this embodiment, water supply nozzle 53 is disposed
in the vicinity of upper end portion 47a of heat-exchanging

member 47 within heat exchanging path 42 such that water

supply nozzle 53 1s located far from the downstream end of

~14-
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upper heat exchanging path 42b. This configuration prevents
cooling water from entering blower case 39 through air
suction opening 39a of blower case 39 before flowing down on
the upper surface of heat-exchanging member 47. Therefore,
water droplets are prevented from reaching heater 37 during

a dry cycle.

In accordance with the second embodiment of the
present 1nvention described above, water droplets are
prevented from reaching heater 37, thereby ensuring a safe
operation of heater 37. Thus, dehumidification of damp air
can be carried out efficiently and safely.

As described above, the drum type washing and drying
machine 1in accordance with the present invention is capable
of carrying out a heat exchange operation in the compact
space of the main body. Further, the present invention
reduces uneven drying of laundry while improving the overall
drying efficiency through a high-performance
dehumidification. Therefore, the present invention can
offer advantages when 1t 1s applied to a drum type washing
and drying machine for performing washing, rinsing, water-
extracting and drying processes sequentially in a rotary

drum having an approximately horizontal or slanted

rotational axis.

While the invention has been shown and described with
respect to the preferred embodiments, it will be understood

by those skilled 1i1n the art that various changes and

~15~
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modifications may be made without departing from the spirit
and scope of the 1invention as defined 1in the following

claims.

~16-
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What 1s claimed 1is:

1. A drum type washing and drying machine comprising:

a cylindrical rotary drum provided with a plurality of
drum perforations on the c¢ylindrical surface thereof and
having a rotating shaft 1in an approximately horizontal or
slanted direction;

a water tub elastically supported in a main body of
the washing and drying machine, for accommodating the rotary

drum therein;

a blower unit for c¢irculating air into the rotary
drum;

a heating unit disposed between the blower unit and
the rotary drum, for heating the air to be circulated into
the rotary drum;

an air flow passage for directing air, which has been
exhausted from the rotary drum 1i1nto a space between the
water tub and the rotary drum through the drum perforations

of the rotary drum, to the blower unit;

a plate-shaped heat exchanging member installed 1in the

alr flow passage; and

a cooling water supply unit for supplying cooling

water to the heat-exchanging member,
wherein the heat-exchanging member 1s slantingly
disposed 1n the air flow passage and has an upper and a

lower surface to form an approximately U-shaped heat

—-17—
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exchanging path.

2. The washing and drying machine of claim 1, wherein the
cooling water from the cooling water supply unit flows down
on the upper surface of the heat-exchanging member disposed
in the heat exchanging path toward a lower end portion of

the heat-exchanging member.

3. The washing and drying machine of claim 2, wherein the
cooling water 1is dispersed by the circulating air at the

lower end portion of the heat-exchanging member.

4. The washing and drying machine of any one of claims 1
to 3, wherein a cross section of an upper heat exchanging
path on the upper surface side of the heat-exchanging member
1s set to be larger than that of a lower heat exchanging

path on the lower surface side of the heat-exchanging member.

5. The washing and drying machine of any one of claims 1
to 4, wherein a drain hole for discharging the cooling water
into the water tub, the cooling water being supplied to the
heat-exchanging member by the cooling-water supply unit, is

provided at a bottom portion of the heat exchanging path.

6. The washing and drying machine of any one of claims 1

to 5, wherein a water supply nozzle for supplying the

~-18-
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cooling water to the heat-exchanging member from the cooling
water supply unit 1s provided in a vicinity of the upper end

portion of the heat-exchanging member within the heat

exchanging path.

-19-
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