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(54) Laundry drying apparatus and method for controlling condenser in laundry drying apparatus

(57)  The presentinvention provides a laundry drying
apparatus and a method for controlling a condenser 0.
The laundry drying apparatus includes a condenser 0, a
water control valve 1 and a watertank 2. The water control
valve 1 is connected to a water inlet 3 of the water tank
2, the water tank 2 includes a first water outlet 5 and a
second water outlet 6, the first water outlet 5 and the
second water outlet 6 are separately connected to the
condenser 0, and the position of the first water outlet 5
onthe watertank 2 is higher than that of the second water
outlet 6, as determined relative to a direction of gravity.
The water control valve 1 feeds water to the water tank
2 through the water inlet 3 of the water tank 2; when a
water level in the water tank 2 reaches the second water
outlet 6, water flows out of the second water outlet 6 to
cool the condenser 0; and when the water level in the
water tank 2 reaches the first water outlet 5, water flows
out of the first water outlet 5 to wash the condenser 0. In
the invention, only one water control valve 1 is needed
to implement a cooling and a washing function for the
condenser 0, and a problem of relatively low precision of
a flow rate caused by a water control valve 1 having a
small flow rate can be alleviated.
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Description

[0001] The present invention relates to the field of
home appliances, and more particularly to a laundry dry-
ing apparatus and a method for controlling a condenser
in a laundry drying apparatus.

[0002] In alaundry drying apparatus, a drying function
for laundry applies process air at high temperature to
laundry for drying, in order to evaporate and remove hu-
midity from the laundry. Humidity thus evaporated and
removed as vapor may then be condensed by use of a
condenser which reduces the temperature of the process
airand vapor contained therein, and transforms the vapor
back to humidity. Such condenser is usually a water-
cooled condenser or an air-cooled condenser. The
present invention relates to a water-cooled condenser,
which is referred to as a condenser in short hereinafter.
[0003] The control of a condenser mainly includes a
cooling function for condensing vapor, and a washing
function for cleaning the condenser from fluff which is a
fine particular matter extracted from the laundry being
dried by the process air and retained in the condenser
by means of the condensed humidity. In cooling, a rela-
tively small water flow is mainly fed to the condenser.
With the water consumption thus required, a more stable
water flow achieves a better cooling effect. Because
washing is to clean impurities and sediments as fluff and
possibly also residuals from washing liquids in the con-
denser, a relatively large water flow needs to be fed to
the condenser. In an existing laundry drying apparatus,
two different water control valves are used to implement
a cooling function and a washing function for a condens-
er. For example, when the cooling function is implement-
ed, awater control valve allowing a water flow of 0.5 I/min
(liter/minute) or 0.25 I/min is used, and switching timing
of that water control valve is controlled to achieve a water
flow required; when the washing function is implemented,
a water control valve allowing 10 I/min or 8 I/min is used
to wash the condenser.

[0004] Inthe according implementation manner of this
prior art, in one aspect, two water control valves need to
be disposed, and in another aspect, a water control valve
having a small flow rate for implementing a cooling func-
tion may have problems of relatively low precision of a
flow rate allowance. Further, easy formation of sediments
in a high temperature working environment might further
affect precision.

[0005] In view of this, the present invention provides a
laundry drying apparatus and a method for controlling a
condenser in a laundry drying apparatus, so as to imple-
ment a cooling function and a washing function for a con-
denser by using one water control valve.

[0006] The specific technical solution is as follows:

The present invention provides a laundry drying ap-
paratus, which includes a condenser, and the laun-
dry drying apparatus further includes: a water control
valve and a water tank. The water control valve is
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connected to a water inlet of the water tank, the water
tank includes a first water outlet and a second water
outlet, wherein the first water outlet and the second
water outlet are separately connected to the con-
denser, and the position of the first water outlet on
the water tank is higher than that of the second water
outlet, as determined relative to a direction of gravity.

[0007] According to the invention, a selection between
a cooling function and a cleaning function is enabled by
providing a water tank between the water inlet and the
condenser, and a water control valve that may control
admission of water to the water tank as follows: If cooling
the condenser is desired, the admission of water to the
water tank is limited for enabling flow of water through
the second outlet only, thereby effecting the desired cool-
ing. In this mode of operation the admission of water has
to be limited to the flow that can leave the water tank
through the second outlet without further increase of wa-
ter level in the water tank. If washing the condenser is
desired, then the admission of water is increased, so as
to raise the level of water in the water tank from the sec-
ond outlet to the first outlet, thereby enabling flow of water
through the first outlet in addition to the second outlet,
for effecting the desired washing.

[0008] According to a preferred implementation man-
ner of the present invention, the water control valve is
directly installed on the water inlet of the water tank, or
the water control valve is connected to the water inlet of
the water tank through a pipe.

[0009] According to a preferred implementation man-
ner of the present invention, the water tank further in-
cludes a vent hole.

[0010] According to a preferred implementation man-
nerofthe presentinvention, the venthole is located below
the water inlet.

[0011] According to a preferred implementation man-
ner of the present invention, the first water outlet and the
second water outlet are integrated on the condenser, or
the first water outlet and the second water outlet are con-
nected to the condenser through pipes.

[0012] According to a preferred implementation man-
ner of the present invention, a flow section of the first
water outlet is larger than a flow section of the second
water outlet; or, the number of the first water outlets is
greater than the number of the second water outlets.
[0013] The present invention further provides a meth-
od for controlling a condenser in a laundry drying appa-
ratus, the laundry drying apparatus further comprising a
water control valve and a water tank, wherein the water
control valve is connected to a water inlet of the water
tank, the water tank comprises a first water outlet and a
second water outlet, the first water outlet and the second
water outlet are separately connected to the condenser,
and the position of the first water outlet on the water tank
is higher than that of the second water outlet, as deter-
mined relative to a direction of gravity, the method which
includes:
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controlling a water control valve to feed water to a
water tank through a water inlet of the water tank;
when a water level in the water tank reaches a sec-
ond water outlet on the water tank, water flowing out
of the second water outlet to cool the condenser;
and, when the water level in the water tank reaches
a first water outlet on the water tank, water flowing
out of the first water outlet to wash the condenser.

[0014] According to a preferred implementation man-
ner of the present invention, a flow section of the first
water outlet is larger than a flow section of the second
water outlet; or, the number of the first water outlets is
greater than the number of the second water outlets.
[0015] According to a preferred implementation man-
ner of the present invention, when a cooling function for
the condenser is enabled, switching timing of the water
control valve is controlled as follows: an ON duration is
not longer than V/(m-m1), an OFF duration is not longer
than time required for water in the water tank to com-
pletely flow away, where V is a water tank volume from
the position of the first water outlet to a bottom portion of
the water tank, m is a flow rate of the water control valve,
and m1 is a flow rate of the second water outlet.

[0016] According to a preferred implementation man-
ner of the present invention, when a washing function for
the condenser is enabled, an ON duration of the water
control valve is controlled to ensure that water flows out
of the first water outlet.

[0017] As can be seen from the foregoing technical
solutions, in the presentinvention, only one water control
valve is needed to implement a cooling function and a
washing function for a condenser.

[0018] Furthermore, because a second water outlet of
a water tank is used to control the size of a water flow
for cooling, a water control valve having a relatively large
flow rate may be used, and in this way a problem of rel-
atively low precision of a flow rate caused by a water
control valve having a small flow rate can be alleviated.
[0019] In order to make the objectives, technical solu-
tions, and advantages ofthe presentinvention more com-
prehensible, the present invention is described in further
detail below with reference to the accompanying drawing
and specific embodiments. The disclosure will become
more fully understood from the detailed description given
herein below for illustration only, and thus are not limita-
tive of the disclosure. In the drawing:

FIG. 1is a schematic structural diagram of a laundry
drying apparatus provided in an embodiment of the
present invention; and

FIG. 2 is a comparison diagram of cooling water flow
rates generated in a group of different manners pro-
vided in an embodiment of the present invention.

[0020] Inthe laundry drying apparatus, one water con-
trol valve 1 and a water tank 2 are used to implement
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functions that are originally implemented by two water
control valves. As shown in FIG. 1, a laundry drying ap-
paratus includes a condenser 0, and further includes a
water control valve 1 and a water tank 2. In this embod-
iment, the water tank 2 is on a right side of the condenser
0; however, this embodiment is not limited to such a po-
sition disposal relationship. In addition, it should be noted
thatmembersin FIG. 1 are all schematically represented,
and are not intended to limit the shapes of the members
in a practical case. For example, the condenser O is sche-
matically represented by a segment of pipe, and is not
intended to limit the condenser in a practical case.
[0021] A waterinlet 3 is provided at a top portion of the
water tank 2 in FIG. 1. The water control valve 1 is con-
nected to the water inlet 3. Multiple connect manners
may be used for the water control valve 1 and the water
inlet 3. For example, the water control valve 1 may be
directly installed on the water inlet 3, or the water control
valve 1 may also be connected to the water inlet 3 through
a pipe. The water control valve 1 controls water to be fed
to the water tank 2 through the water inlet 3.

[0022] In the process in which the water control valve
1 controls water to be fed to the water tank 2 through the
water inlet 3, a water backflow may occur for abnormal
causes such as pressure. If water in the backflow con-
tains pollutants, the Deutsche Vereinigung des Gasund
Wasserfaches (DVGW) test requirements fail to be met.
Therefore, preferably, a vent hole 4 may be provided on
the water tank 2 to prevent a water backflow. Certainly,
if the DVGW test requirements are not taken into consid-
eration, or the DVGW test requirements can be met in
other manners, the vent hole 4 may also be omitted. In
FIG. 1, the venthole 4 is disposed below the waterinlet 3.
[0023] At least two water outlets are provided on the
water tank 2. Two water outlets are used as an example
in FIG. 1. The two water outlets have a certain height
difference as determined relative to a direction of gravity,
and herein the water outlet having a higher position as
determined relative to a direction of gravity is called a
first water outlet 5, and the water outlet having a lower
position as determined relative to a direction of gravity is
called a second water outlet 6. The first water outlet 5
and the second water outlet 6 are separately connected
to the condenser 0. Specifically, the first water outlet 5
and the second water outlet 6 may be connected to the
condenser 0 by using an integral structure, or may also
be connected to the condenser 0 through a pipe.
[0024] When water is fed to the water tank 2, because
the second water outlet 6 have the lower position, when
water reaches the position of the second water outlet 6,
water flows out of the second water outlet 6 to the con-
denser 0 toimplement a cooling function for the condens-
er 0. When a water level is higher, that is, more water is
fed to the water tank 2 to reach the position of the first
water outlet 5, water flows out of the first water outlet 5
to the condenser 0 to implement a washing function for
the condenser 0.

[0025] To implement the cooling function for the con-



5 EP 2 883 997 A1 6

denser 0, water of an amount as small as possible is
needed. As shown in FIG. 1, the second water outlet 6
may be disposed at a bottom portion of the water tank 2.
In addition, because the washing function usually needs
a water flow rate much larger than that the cooling func-
tion needs, in an embodiment of the present invention,
a flow section of the first water outlet 5 may be made
larger than a flow section of the second water outlet 6.
For example, if a circular hole is used for two water out-
lets, the hole diameter of the first water outlet 5 may be
set to be greater than that of the hole diameter, so that
a relatively small water flow flows out of the second water
outlet 6, and a relatively large water flow flows out of the
firstwater outlet5, so as to separately meet requirements
for cooling and washing.

[0026] Moreover, in a further implementation manner,
that is, the number of the first water outlets 5 is greater
than the number of the second water outlets 6, for exam-
ple, 5 first water outlets 5 are disposed, and one second
water outlet 6 is disposed; in this way, a water flow flowing
out of the first water outlet 5 to the condenser 0 is also
relatively large, and a water flow flowing out of the second
water outlet 6 to the condenser 0 is relatively small, so
as to meet separately meet requirements for cooling and
washing.

[0027] Certainly,theflow section of the first water outlet
5 is greater than the flow section of the second water
outlet 6, and the number of the first water outlets 5 is
greater than the number of the second water outlets 6.
These two manners may be used at the same time. Spe-
cifically, the sizes of the flow sections and the numbers
of the first water outlets 5 and the second water outlets
6 may be determined according to practical water amount
demands of cooling water and washing water.

[0028] When the cooling function for the condenser 0
needs to be implemented, that is, when the cooling func-
tion for the condenser 0 is enabled, a relatively low ON
timing of the water control valve 1 needs to be controlled
as follows forimplementation: An ON duration is notlong-
er than V/(m-m1), where V is a water tank volume from
the position of the first water outlet 5 to a bottom portion
of the water tank 2, m is a flow rate of the water control
valve 1, and m1 is a flow rate of the second water outlet
6; the objective is to make that the water level of water
fed in the water tank 2 is not higher than the first water
outlet 5, so as to prevent water from flowing out of the
first water outlet 5. An OFF duration is not longer than
time required for water in the water tank 2 to completely
flow away; the objective to produce a flow interruption,
so as to ensure that cooling water flowing to the condens-
er 0 is as stable as possible.

[0029] When the washing function for the condenser
0 needs to be implemented, that is, when the washing
function for the condenser 0 is enabled, an ON duration
of the water control valve 1 needs to be controlled to
ensure that water flows out of the first water outlet 5; for
example, the ON duration of the water control valve 1
may be made to be longer than V/(m-m1). When water
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already exists in the water tank 2, the duration of feeding
water may be properly reduced. The specific ON duration
may be decided according to washing demands. In this
way, water flows out of the first water outlet 5 to generate
a relatively large water flow to be fed to the condenser
0, so as to implement the washing function for the con-
denser 0.

[0030] The water control valve 1 may be selected ac-
cording to a specific volume of the water tank 2 and open-
ing sizes of the first water outlet 5 and the second water
outlet 6. A recommended range is 2 L/min to 15 L/min.
[0031] A cooling function is a relatively important and
precise functionfor the control of the condenser 0, amore
stable water flow achieves a better cooling effect. FIG. 2
shows the comparison of a group of experimental data.
InFIG. 2, Line 1 represents a water flow that is generated
through the second water outlet 6 of the water tank 2
when a water control valve of 10 L/min is used by using
the manner of the present invention. Line 2 represents a
water flow generated by using a manner in the prior art
when a water control valve for implementing a cooling
function is 0.5 L/min. Line 3 represents a water flow in
an optimal case, that is, a completely stable water flow.
Hence, a cooling water flow generated by using the man-
ner of the presentinvention already has a relatively small
fluctuation, and is closer to a completely stable water flow
in comparison. If a standard difference of a flow rate is
used to denote the magnitude of fluctuation of a flow rate,
a standard difference of the cooling water flow generated
by using the manner of the present invention is only 20%
of the standard difference of the cooling water flow gen-
erated by using the manner in the prior art, and the sta-
bility is significantly increased, so as to ensure the effect
of a cooling function.

[0032] Hence, the following advantages may be pro-
vided by using the manner provided in the present inven-
tion:

1) Only one water control valve is needed to imple-
ment a cooling function and a washing function for
a condenser.

2) Because a second water outlet of a water tank is
used to control the size of a cooling water flow, a
water control valve having a relatively large flow rate
may be used; in this way, a problem of relatively low
precision of a flow rate caused by a water control
valve having a small flow rate can be alleviated.

3) The stability of a cooling water flow generated by
using the manner provided in the present invention
is also significantly increased, so as to ensure the
effect of a cooling function.

[0033] Itshould be understood that the above descrip-
tions are merely preferred embodiments of the present
invention, but not intended to limit the present invention.
Any modification, equivalent replacement, or improve-
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ment made without departing from the spirit and principle
of the present invention should fall within the protection
scope of the present invention.

List of Reference Numerals

[0034]

O WN -0

Condenser

Water control valve
Water tank

Water inlet

Vent hole

First water outlet
Second water outlet

Claims

A laundry drying apparatus comprising a condenser
(0), characterized in that the laundry drying appa-
ratus further comprises: a water control valve (1) and
a water tank (2), wherein:

the water control valve (1) is connected to a wa-
ter inlet (3) of the water tank (2),

the water tank (2) comprises a first water outlet
(5) and a second water outlet (6),

the first water outlet (5) and the second water
outlet (6) are separately connected to the con-
denser (0), and

the position of the first water outlet (5) on the
water tank (2) is higher than that of the second
water outlet (6), as determined relative to a di-
rection of gravity.

The laundry drying apparatus according to claim 1,
characterized in that the water control valve (1) is
directly installed on the water inlet (3), or the water
control valve (1) is connected to the water inlet (3)
of the water tank (2) through a pipe.

The laundry drying apparatus according to claim 1,
characterized in that the water tank (2) further com-
prises a vent hole (4).

The laundry drying apparatus according to claim 3,
characterized in that the vent hole (4) is located
below the water inlet (3).

The laundry drying apparatus according to claim 1,
characterized in that the first water outlet (5) and
the second water outlet (6) are integrated on the con-
denser (0), or the first water outlet (5) and the second
water outlet (6) are connected to the condenser (0)
through pipes.

The laundry drying apparatus according to claim 1,
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10.

characterized in that a flow section of the first water
outlet (5) is larger than a flow section of the second
water outlet (6); or, the number of the first water out-
lets (5) is greater than the number of the second
water outlets (6).

A method for controlling a condenser (0) in a laundry
drying apparatus, the laundry drying apparatus fur-
ther comprising a water control valve (1) and a water
tank (2), wherein the water control valve (1) is con-
nected to a water inlet (3) of the water tank (2), the
water tank (2) comprises a first water outlet (5) and
a second water outlet (6), the first water outlet (5)
and the second water outlet (6) are separately con-
nected to the condenser (0), and the position of the
first water outlet (5) on the water tank (2) is higher
than that of the second water outlet (6), as deter-
mined relative to a direction of gravity,
characterized in that the method comprises:

controlling a water control valve (1) to feed water
to the water tank (2) through the water inlet (3),
such as:

when a water level in the water tank (2)
reaches the second water outlet (6) on the
water tank (2), water flowing out of the sec-
ondwater outlet (6) cools the condenser (0);
and

when the water level in the water tank (2)
reaches the first water outlet (5) of the water
tank (2), water flowing out of the first water
outlet (5) washes the condenser (0).

The method according to claim 7, characterized in
that a flow section of the first water outlet (5) is larger
than a flow section of the second water outlet (6); or,
the number of the first water outlets (5) is greater
than the number of the second water outlets (6).

The method according to one of claims 7 and 8, char-
acterized in that when a cooling function for the
condenser (0) is enabled, switching timing of the wa-
ter control valve (1) is controlled as follows: an ON
duration is not longer than V/(m-m1), and an OFF
duration is not longer than time required for water in
the water tank (2) to completely flow away, wherein
V is a water tank volume from the position of the first
water outlet (5) to a bottom portion of the water tank
(2), m is a flow rate of the water control valve (1),
and m1 is a flow rate of the second water outlet (6).

The method according to one of claims 7 and 8, char-
acterized in that, when a washing function for the
condenser (0) is enabled, an ON duration of the wa-
ter control valve (1) is controlled to ensure that water
flows out of the first water outlet (5).
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