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(57) Abstract: The present invention relates to a steam
laundry dryer (1) which comprises a drum (2) for receiv-
ing clothes, a steam injection port (3) for injecting steam
into the drum (2), a steam generator (4) which includes
an intake port (5) for receiving water and a discharge
port (6) for supplying pressurized steam to the steam in-
jection port (3) and a water tank (7) for supplying water
to the intake port (5). In the steam laundry dryer (1) ac-
cording to the present invention, the water tank (7) in-
cludes a supply port (8) which is arranged to pumplessly
supply under the action of gravity, water to the intake
port (5) via an auxiliary fluid chamber (9). The auxiliary
fluid chamber (9) includes an inlet port (10) which is flu-
idly connected to the supply port (8) and a first outlet
port (11) which is fluidly connected to the intake port
(5). A cross sectional area of a first fluid passage (12)
which fluidly connects the inlet port (10) to the supply
port (8) is smaller than a cross sectional area of a second
fluid passage (13) which fluidly connects the first outlet
port (11) to the intake port (5).
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Description
STEAM LAUNDRY DRYER WITH IMPROVED WATER REPLENISHMENT
FACILITY FOR A STEAM GENERATOR

[0001] The present invention relates to a steam laundry dryer. The present
invention particularly relates to a replenishment facility for supplying water
to a steam generator of the steam laundry dryer.

[0002] In a laundry dryer, the clothes generally develop wrinkles and creases as
they eventually get dry. Thus, the customer will usually need to do some
ironing work to smooth out the wrinkles and creases developed during the
drying. To reduce the workload o the customers, laundry dryers have been
provided with steam injection facilities to remove the wrinkles and the
creases by applying steam to the clothes, for instance, shortly before
termination of the drying process. Nevertheless, the steam application is
not particularly limited to removal of wrinkles and creases. In general,
steam has a sanitizing effect. Therefore, steam can be effectively used to
remove odors. Hence, in a laundry dryer, steam can be reasonably applied
at any stage of the drying process to achieve the aforementioned effects.

[0003] JP 2013-090815 (A) discloses a clothes dryer which has a steam
generating means for supplying steam into a rotary drum. This steam
generating means comprises a water tank for storing water, a moisture
evaporator for evaporating water supplied from the water tank, a feed
pump for supplying water from the water tank to the moisture evaporator
and a heater for heating the moisture evaporator.

[0004] A drawback of this conventional steam generating means is that it is
maintenance-intensive due to the feed pump. A feed pump is generally
vulnerable to calcification. To prevent formation of limescale on the critical
parts of the feed pump softened water must be used. However, this
requires additional softening equipment which increases the overall cost of
the laundry dryer. A commonly known alternative technique is to use
condensate water which accumulates during a drying process. However,
such condensate water generally includes lint which easily clogs the feed
pumps.

[0005] In view of the above-mentioned drawbacks a steam generating means
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[0006]

[0007]

[0008]

[0009]

without a feed pump might be desirable. However, in a pumpless steam
generating means there is a risk that the water/steam mixture produced by
a steam generator could flow back into the water tank. In the event of such
backflow, the water in the tank heat ups and the steam injection efficiency
degrades.

An objective of the present invention is to provide a steam laundry dryer
which overcomes the aforementioned drawbacks of the prior art and which
enables a cost-effective and maintenance-free water replenishment
system for a steam generator without compromising the steam generation
process.

This objective has been achieved by the steam laundry dryer according to
the present invention as defined in claim 1. Further achievements have
been attained by the subject-matters respectively defined in the dependent
claims.

In the steam laundry dryer according to the present invention, the water
tank includes a supply port which is arranged to pumplessly supply under
the action of gravity, water to an intake port of the steam generator via an
auxiliary fluid chamber. The auxiliary fluid chamber includes an inlet port
and a first outlet port. The inlet port is fluidly connected to the supply port
whereas the first outlet port is fluidly connected to the intake port. A cross
sectional area of a first fluid passage which fluidly connects the inlet port to
the supply port is configured to be smaller than a cross sectional area of a
second fluid passage which fluidly connects the first outlet port to the
intake port.

By virtue of the narrow fluid passage on the upstream side of the auxiliary
fluid chamber, the water/steam mixture generated in the steam generator
is prevented from flowing back into the water tank. Thus, the water in the
water tank is prevented from heating up and steam injection efficiency is
prevented from degrading. Moreover, since the narrow fluid passage is
permanently open, a continual water supply from the water tank to the
steam generator is enabled which would otherwise not be possible for
example in a configuration where a mechanical or electrical one way valve

had been arranged between the water supply and the intake port of the
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[0010]

[0011]

[0012]

[0013]

steam generator.

In an embodiment, the cross sectional area of the first fluid passage is
maximum 50 % or smaller than the cross sectional area of the second fluid
passage. Thereby, a backflow is almost completely prevented. In a version
of this embodiment, the first fluid passage and the second fluid passage
are configured respectively by conduits with circular cross sections. Thus,
in this version of the embodiment, the conduit on the upstream side of the
auxiliary fluid chamber has a diameter which is two times smaller than the
conduit on the downstream side of the auxiliary fluid chamber.

In another embodiment, the auxiliary fluid chamber is arranged lower than
the steam generator so as to collect lime precipitations/deposits
descending from the steam generator. In a version of this embodiment, the
inlet port and the first outlet port are arranged on an upper surface of the
auxiliary fluid chamber. Thereby, the lime deposit which are loosened from
the steam generator are easily trapped inside the auxiliary fluid chamber
and prevented from clogging the fluid passages and migrating into the
water tank or the like. In another version of this embodiment, the auxiliary
fluid chamber has a second outlet ort for servicing the auxiliary fluid
chamber. In another version of this embodiment, the auxiliary fluid
chamber has been rendered sufficiently large to collect large amount of
limescale so as to reduce the frequency of limescale disposal, for
example, during service.

By the present invention, the use of the feed pump has been obviated
without compromising proper operation of the steam generator. In addition,
any other circuitry including sensors and the like which have been
otherwise necessary for the operation of the feed pump have become
superfluous. Hence, a control of the steam generator has been simplified.
Thereby, the overall energy efficiency of the laundry dryer has been
improved. Also, the manufacturing costs have been reduced. By the
present invention, a maintenance-free replenishment system for the steam
generator has been attained.

Additional advantages of the steam laundry dryer according to the present

invention will become apparent with the detailed description of the
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embodiments with reference to the accompanying drawings in which:
[0014] Figure 1 - is a schematic view of a steam laundry dryer according to an
embodiment of the present invention.
[0015] The reference signs appearing on the drawings relate to the following
technical features.
. A steam laundry dryer
. Drum
. Steam injection port

. Steam generator

1

2

3

4

5. Intake port
6. Discharge port

7. Water tank

8. Supply port

9. Auxiliary fluid chamber
10. Inlet port

11. First outlet port

12. First fluid passage

13. Second fluid passage

14. Bottom

15. Ceiling

16. Second outlet port
17. Cap

18. Replenishment port
19. Water/steam separator
20. Water drain port
21. Water/steam inlet port
22. Water reservoir
23. First conduit
24. Second conduit
25. Third conduit
[0016] The steam laundry dryer (1) comprises a drum (2) for receiving clothes, a
steam injection port (3) for injecting steam into the drum (2), a steam

generator (4) which includes an intake port (5) for receiving water and a
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[0017]

[0018]

[0019]

[0020]

[0021]

discharge port (6) for supplying pressurized steam to the steam injection
port (3) and a water tank (7) for supplying water to the intake port (5) (Fig.
1).

In the steam laundry dryer (1) according to the present invention, the water
tank (7) includes a supply port (8) which is arranged to pumplessly supply
under the action of gravity, water to the intake port (5) through an auxiliary
fluid chamber (9). The auxiliary fluid chamber (9) includes an inlet port (10)
and a first outlet port (11). The inlet port (10) is fluidly connected to the
supply port (8) via a first fluid passage (12). The first outlet port (11) is
fluidly connected to the intake port (5) via a second fluid passage (13). A
cross sectional area of the first fluid passage (12) is smaller than a cross
sectional area of the second fluid passage (13) (Fig. 1). Thereby a
backflow has been satisfactorily prevented and the use of a pump has
been obviated.

In an embodiment, the cross sectional area of the first fluid passage (12) is
up to half of the cross sectional area of the second fluid passage (13). In
other words, the cross sectional area of the first fluid passage (12) is
maximum 50 % of the cross sectional area of the second fluid passage
(13). Thereby, a backflow of the water/steam mixture from the steam
generator (4) into water tank (7) is almost completely avoided. However,
the present invention is not limited to the aforementioned value and range
given in this embodiment.

In alternative embodiments, a ratio of the cross sectional area of the first
fluid passage (12) to the cross sectional area of the second fluid passage
(13) respectively takes a value less than 0.50 and a value less than 0.25
for the purpose of satisfactorily preventing backflow.

In another embodiment, the auxiliary fluid chamber (9) is a valveless
hollow structure in which the inlet port (10) and the first outlet port (11) are
arranged in two-way fluid communication which are open to the
atmosphere via the water tank (7) and the steam generator (4). The
auxiliary fluid chamber (9) is void of any valves (Fig. 1).

In another embodiment, the first fluid passage (12) and the second fluid

passage (13) are respectively configured by fluid conduits which have
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[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

circular cross-sections.

In another embodiment, the auxiliary fluid chamber (9) is arranged lower
than both the steam generator (4) and the water tank (7) so as to collect
lime precipitations/deposits descending from the steam generator (4). As
the limescale loosens from an interior of the steam generator, it starts
descending directly through the second fluid passage (13) and
accumulates in the auxiliary fluid chamber (9). Thereby, the auxiliary fluid
chamber (9) also prevents back flow of limescale into the water tank (7)
(Fig. 1).

In another embodiment, the auxiliary fluid chamber (12) is arranged
immediately below the steam generator (4) (Fig. 1). Thereby, the loosened
limescale immediately settles in the auxiliary fluid chamber (9).

In another embodiment, the auxiliary fluid chamber (9) has a tray-like
bottom (14) for collecting the lime precipitations/deposits. Thereby, the
auxiliary fluid chamber (9) can effectively collect lime scale even for longer
terms (Fig. 1). Thus, in this embodiment, drainage of the lime deposits can
be less frequently performed.

In another embodiment, the inlet port (10) and the first outlet port (11) are
formed on a ceiling (15) of the auxiliary fluid chamber (9) (Fig. 1). Thereby,
the limescale are prevented from migrating into the water tank (7) and
clogging any one of the inlet port (10) and the first outlet port (11).

In another embodiment, the inlet port (10) and the first outlet port (11) are
both arranged at a same level on the auxiliary fluid chamber (9) (Fig. 1).

In another embodiment, the auxiliary fluid chamber (9) further includes a
second outlet port (16) which is openable/closable to drain the water tank
(7) and the auxiliary fluid chamber (9) (Fig. 1). Thereby, also the limescale
deposits can be completely removed from time to time.

In another embodiment, the second outlet port (16) is openable/closable
by means of a cap (17) (Fig. 1).

In another embodiment, the water tank (7) has a replenishment port (18)
for manually filling the water tank (7) with fresh water. The replenishment
port (18) is arranged at a level H1 which does not exceed a level H1 of the

steam injection port (3). The replenishment port (18) is fluidly connected to
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[0030]

[0031]

[0032]

an upper opening of the water tank (7) by a second fluid conduit (24). The
discharge port (6) is arranged at a level H2 which is lower than the level
H1 (Fig. 1).

In another embodiment, the steam laundry dryer (1) comprises a
water/steam separator (19) which includes a steam injection port (3), a
water drain port (20) and a water/steam inlet port (21). The discharge port
(6) is fluidly connected to the water/steam inlet port (21) by a first fluid
conduit (23) (Fig. 1).

In another embodiment, the steam laundry dryer (1) comprises a water
reservoir (22) for storing the water which is drained under the action of
gravity from the water drain port (20). The water drain port (20) is fluidly
connected to the water reservoir (22) by a third fluid conduit (25) (Fig. 1).
In this embodiment, the steam laundry dryer (1) further comprises a pump
(not shown) for draining off the water reservoir (22).

In the subsequent description, the operation of the laundry dryer (1)
according to an embodiment is explained by way of giving an example.
When the water tank (7) is replenished e.g., manually by a user, the water
column within the first conduit (23) and the water column within the second
conduit (24) each rises up to a level H1 as both the discharge port (6) and
the intake port (5) are in fluid communication with the atmosphere via the
water tank (7) and the steam injection port (3) (Fig. 1). The steam laundry
dryer (1) is controlled through a controller (not shown) e.g., such that with
the commencement of the first minute, the drum motor (not shown) is
activated so as to aerate and shuffle the clothes inside the drum (2).
During the first minute the steam generator (4) is, however, not activated.
With the commencement of the second minute the steam generator (4) is
also activated. When the steam generator (4) is activated, the water
column above the discharge port (6) is pushed due to the pressure built up
in the steam generator (4) into the water/steam separator (19). The
water/steam separator (19) prevents the inflowing water from being
conveyed into the drum (2) and drains it into a water reservoir (22) via the
water drain port (20) and the third conduit (25). Hence, the initially

generated steam is injected into the drum (2) not until before all of the
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[0033]

water standing above the steam generator (4), i.e., the water above level
H2 has been drained off by means of the water/steam separator (19).
Thereby, the clothes in the drum (2) are prevented from becoming
excessively wet. The above time intervals are exemplary values. Thus, the
laundry dryer of the present invention can be operated in various different
schemes.

By the present invention, a pumpless water replenishment of the steam
generator (4) has been achieved without compromising the steam
generation and injection efficiency. By virtue of the configuration consisting
of the first/second fluid passages (12; 13) and the auxiliary fluid chamber
(9) a continual and uninterrupted supply of steam to the drum (2) has been
made possible without backflow from the stem generator (4) into the water
tank (7). In addition, the auxiliary fluid chamber (9) prevents clogging of
the replenishment system due to calcifications. By the present invention,
the configuration and the control of the steam laundry dryer (1) has been

simplified and the overall energy efficiency has been improved.
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Claims

1.

A steam laundry dryer (1) comprising

a drum (2) for receiving clothes,

a steam injection port (3) for injecting steam into the drum (2),

a steam generator (4) which includes an intake port (5) for receiving water and
a discharge port (6) for supplying pressurized steam to the steam injection port
(3) and

a water tank (7) for supplying water to the intake port (5),

characterized in that

the water tank (7) includes a supply port (8) which is arranged to pumplessly
supply under the action of gravity, water to the intake port (5) via an auxiliary
fluid chamber (9),

wherein the auxiliary fluid chamber (9) includes an inlet port (10) which is
fluidly connected to the supply port (8) and a first outlet port (11) which is
fluidly connected to the intake port (5) and

wherein a cross sectional area of a first fluid passage (12) which fluidly
connects the inlet port (10) to the supply port (8) is smaller than a cross
sectional area of a second fluid passage (13) which fluidly connects the first
outlet port (11) to the intake port (5).

The steam laundry dryer (1) according to claim 1, characterized in that the
cross sectional area of the first fluid passage (12) is up to half of the cross
sectional area of the second fluid passage (13).

The steam laundry dryer (1) according to claim 1 or 2, characterized in that the
auxiliary fluid chamber (9) is arranged lower than both the steam generator (4)
so as to collect lime precipitations/deposits descending from the steam
generator (4).

The steam laundry dryer (1) according to claim 3, characterized in that the
auxiliary fluid chamber (9) is arranged immediately below the steam generator
(4).

The steam laundry dryer (1) according to any one of claims 1 to 4,
characterized in that the auxiliary fluid chamber (9) has a tray-like bottom (14)
for collecting lime precipitations/deposits.

The steam laundry dryer (1) according to any one of claims 1 to 5,
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10.

11.

12.

10

characterized in that the inlet port (10) and the first outlet port (11) are formed
on a ceiling (15) of the auxiliary fluid chamber (9).

The steam laundry dryer (1) according to any one of claims 1 to 6,
characterized in that the inlet port (10) and the first outlet port (11) are both
arranged at a same level.

The steam laundry dryer (1) according to any one of claim 1 to 7, characterized
in that the auxiliary fluid chamber (9) further includes a second outlet port (16)
which is openable/closable to drain the water tank (7) and the auxiliary fluid
chamber (9).

The steam laundry dryer (1) according to claim 8, characterized in that the
second outlet port (16) is openable/closable by means of a cap (17).

The steam laundry dryer (1) according to any one of claims 1 to 9,
characterized in that the water tank (7) has a replenishment port (18) for
manually filling the water tank (7) with fresh water.

The steam laundry dryer (1) according to any one of claims 1 to 10,
characterized in that a water/steam separator (19) which includes said steam
injection port (3), a water drain port (20) and a water/steam inlet port (21),
wherein the discharge port (6) is fluidly connected to the water/steam inlet port
(21).

The steam laundry dryer (1) according to any one of claims 1 to 11,
characterized in that a water reservoir (22) for storing the water drained under
the action of gravity from the water drain port (20), wherein the water drain port
(20) is fluidly connected to the water reservoir (22) and a pump for draining off

the water reservoir (22).
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