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(57)  Acontrolling method of a laundry machine is dis-
closed. The controlling method includes supplying wash
water into a tub up to a predetermined water level, and
controlling On/Off of a steam heater and a tub heater
until a temperature inside the tub or a drum reaches a
predetermined temperature at the predetermined water
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level. By using both the tub heater and steam heater in
conjunction with a controlling of a water supply valve in
order to acquire the predetermined water level and pre-
determined tub temperature, the controlling method is
advantageous toimprove energy efficiency of the laundry
machine.
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Description

[0001] This application claims the benefit of the Korean
Patent Application No. 10-2007-0082260, filed on August
16, 2007, which is hereby incorporated in its entirety.
Also, this application is a continuation in part of U. S.
Patent Application No. 11/629,321 filed on December 13,
2006.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The presentinvention relates to a laundry ma-
chine to wash laundry, and more particularly, to a laundry
machine having a steam generator to supply steam to
laundry.

Discussion of the Related Art

[0003] Generally, laundry machines include, for exam-
ple, adrum laundry machine, in which washing of laundry
is implemented with a relatively small amount of water
as the laundry received in a drum is lifted by lifters and
falls due to gravity, and a pulsator or standing type laun-
dry machine, in which a large amount of wash water is
supplied into an upright drum such that washing of laun-
dry is implemented by frictional water flow during rotation
of the laundry.

[0004] Of conventional drum laundry machines, some
include a heater mounted in a tub. In this case, wash
water can be heated using the heater and consequently,
the laundry machines achieve improved washing using
the heated wash water. However, these conventional
laundry machines have a problem of excessive con-
sumption of energy because they have to heat a large
amount of water in the tub.

[0005] Recently, laundry machines having a steam
generator have been entered the market. This type of
laundry machine supplies steam to the tub, and thus,
achieves improvement not only in washing result but also
in energy efficiency.

[0006] In view of energy consumption, there is a limit
to raise a temperature of laundry or an environment tem-
perature in the tub up to a desired level by heating wash
water in the tub. Heating all of the wash water to be con-
sumed during the wash to a desired water temperature
is inefficient in view of energy.

[0007] The temperature of laundry or the environment
temperature in the tub is one important factor affecting a
washing result. Therefore, it is desirable to select a most
effective one of various methods of raising the tempera-
ture of laundry or the environment temperature in the tub
to a desired level.

[0008] As can be seen from this point of view, it will be
understood that supplying steam is a more energy effi-
cient method than heating all of the wash water. Con-
verting a small amount of water into steam and supplying
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the steam to the tub rather than heating all of the wash
water considerably reduces energy consumption.
[0009] Steam has a high temperature and thus, is ad-
vantageous to further raise a temperature of or around
laundry, etc. Consequently, the steam can provide a
laundry machine with improved washing.

[0010] As described above, the use of the steam gen-
erator yields substantial improvements in washing result
and energy consumption. However, there is always a
need for progressive laundry machines. That is, there is
always a need for laundry machines with better washing
performance or further reduced energy consumption.

SUMMARY OF THE INVENTION

[0011] The present invention is related to a controlling
method of a laundry machine that substantially obviates
one or more problems due to limitations and disadvan-
tages of the related art.

[0012] An object of the present invention is to provide
a laundry machine having improved energy efficiency
and improved washing performance.

[0013] Most conventional laundry machines having a
steam generator have been designed to raise a temper-
ature of laundry or an environment temperature in a tub
depending on almost entirely steam. However, it has
been found that using steam alone often yields unsatis-
factory temperature-raising effects. For example, when
a steam generator has an insufficient capacity, there is
a limit to raise the temperature to a target temperature.
[0014] Further, even if the target temperature is ac-
complished using steam, there is a risk of immediately
losing the effects of steam in the case where wash water
having a relatively low temperature is used in following
washing steps. Accordingly, using only steam can be in-
effective in the views of both washing performance and
energy consumption.

[0015] Additional advantages, objects, and features of
the invention will be set forth in part in the description
which follows and in part will become apparent to those
having ordinary skill in the art upon examination of the
following or can be learned from practice of the invention.
The objectives and other advantages of the invention can
be realized and attained by the structure particularly
pointed out in the written description and claims hereof
as well as the appended drawings.

[0016] An embodiment of the controlling method ac-
cording to the present invention comprises: supplying
water into a tub until a water level of the tub reaches a
water level predetermined for a washing step; and con-
trolling a steam heater and a tub heater until a tempera-
ture inside the tub reaches a temperature predetermined
for the washing step at the predetermined water level.
[0017] The steam heater is a heater to heat water, so
as to generate steam to be supplied to the tub. The tub
heater is a heater to heat wash water in the tub.

[0018] Using the steam heater and the tub heater is
one feature of the controlling method. As compared to
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the prior art using only the steam generator or only the
tub heater, the above controlling method is more effective
in view of energy consumption.

[0019] When atemperature inside the tub (hereinafter,
referred to as a "tub temperature™) reaches a predeter-
mined temperature, the water in the tub is at a predeter-
mined water level.

[0020] The predetermined temperature and the prede-
termined water level can be determined for a single wash-
ing step. Also, a variety of wash cycles including, for ex-
ample, a heavy duty cycle, normal/casual cycle, and a
delicate cycle can be provided. Here, each of the wash
cycles generally includes a washing step, a rinsing step,
a spin-drying step, etc.

[0021] The predetermined water level can be more
than a minimum water level at which the tub heater in
the tub can be completely immersed in the wash water.
[0022] The supplying of water into the tub until the wa-
ter level of the tub reaches the predetermined water level
is implemented at least until controlling of the heaters is
completed. Accordingly, when the controlling of the heat-
ers is completed, the wash water in the tub is at the pre-
determined water level, and the tub temperature is at the
predetermined temperature.

[0023] Here, the tub temperature can be an environ-
ment temperature in the drum or the tub, or can be a
temperature of wash water in the tub. When it is difficult
to sense the environmenttemperature in the drum, atem-
perature sensor can be used to sense the environment
temperature in the tub. Also, when it is difficult to sense
the environment temperature, the temperature sensor
can be used to sense a temperature of wash water in the
tub.

[0024] After completing the controlling of the heaters,
the washing step can be continued for a predetermined
time under conditions of the predetermined water level
and the predetermined temperature. In this case, if the
steam heater or the tub heater is not turned on again,
the tub temperature will gradually decrease. Also, the
wash water in the tub will be at the predetermined water
level so long as wash water is not additionally supplied
into the tub.

[0025] It can be desirable to supply no additional wash
water after completing the controlling of the heaters. This
is because the additionally supplied wash water can rap-
idly decrease the tub temperature. However, the addi-
tional supplying of wash water must not be excluded.
When wash water is additionally supplied, it can be ex-
pected that the steam heater or the tub heater can be
reactivated.

[0026] There can be proposed various methods for al-
lowing the water level in the tub and the tub temperature
to reach the predetermined water level and the predeter-
mined temperature, respectively. For example, the pre-
determined water level and the predetermined tempera-
ture can be accomplished by only supplying steam, or
by only heating the wash water in the tub. However, more
effective method, in view of energy consumption, appro-
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priately uses both the steam heater and the tub heater.
In this case, itis important to match the supplying of wash
water into the tub with the controlling of both the heaters.
[0027] As a first method of the present invention, the
supplying of water is completed prior to beginning the
controlling of the heaters. That is, after water is supplied
until the water level in the tub reaches the predetermined
water level, the tub temperature is raised to the prede-
termined temperature using the steam heater and the
tub heater.

[0028] Inthis case,the steam heaterand the tub heater
can be alternately turned on, rather than being turned on
simultaneously. This is because turning on the two heat-
ers simultaneously can cause a shortage of electric pow-
er.

[0029] In the above-described controlling method,
steam is supplied for a predetermined time by operation
of the steam heater, and thereafter, the tub heater is
turned on and kept on until the tub temperature reaches
the predetermined temperature. Here, the On/Off con-
trolling of the steam heater can be implemented depend-
ing on the tub temperature. For example, the controlling
method can be implemented to supply steam to the laun-
dry until the tub temperature reaches a predetermined
temperature (lower than the above-mentioned predeter-
mined temperature), rather than keeping the steam heat-
er on for the predetermined time.

[0030] Alternatively, prior to using the steam heater,
the tub heater can be used for a predetermined time (or
until the tub temperature reaches a predetermined tem-
perature), so as to heat the wash water in the tub. In this
case, after first heating the wash water in the tub using
the tub heater, steam is supplied to the tub by operation
of the steam heater, and then, the tub heater is again
operated.

[0031] Due to space restrictions within the laundry ma-
chine, it can be considered to use a steam generator
having a small capacity. Using the small-capacity steam
generator can limit an ability to raise the tub temperature
to a desired level using steam alone. On the other hand,
in consideration of a general tub size, the capacity of the
tub heater designed to be mounted in the tub is less re-
stricted. For this reason, it can be more effective to com-
plete the controlling of the heaters by using the tub lastly.
[0032] As a second method of the present invention,
the supplying of water is implemented such that the wa-
ter,level in the tub rises gradually while the steam heater
is kept on.

[0033] The gradual supplying of water is continued un-
tilthe supplying of water is completed. Thatis, wash water
is gradually supplied until the water level in the tub reach-
es the predetermined water level. In this case, an initial
supplying of water can be added, prior to the above-de-
scribed gradual supplying of water. More specifically, af-
ter wash water is initially supplied to a level sufficient to
permeate the laundry, the gradual supplying of water is
implemented while the steam heater is kept on.

[0034] In this case, an amount of wash water appro-
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priate to permeate the laundry received in a drum can be
supplied for the initial supplying of water. During the initial
supplying of water, a circulation pump is operated to
achieve uniform permeation of water throughout the laun-
dry. If steam contacts to dry laundry, there is a risk, ac-
cording to the kind of laundry, of damaging the laundry
due to a high temperature of the steam. Such allowing
water to uniformly permeate the laundry prior to supplying
steam is also applicable to others (for example, the pre-
viously described first method or a third method that will
be described hereinafter).

[0035] Simultaneously with completing the supplying
of water, the steam heater is switched to "off", and the
tub heater is turned on. The controlling of the heaters is
completed as the tub heater is switched to "off".

[0036] During the initial supplying of water, a water
supply valve can be controlled such that it is opened and
kept opened until the wash water in the tub reaches or
exceeds the predetermined water level. For example, the
water supply valve can be controlled during the initial
supplying of water such that it is kept opened after
opened, and then, is closed when the water level in the
tub reaches or exceeds the predetermined water level.
In other words, with one opening of the water supply
valve, water reaches the predetermined level or higher.
If the circulation pump is operated after the initial supply-
ing of water, the wash water in the tub permeates the
laundry in the drum, and thus the level of water in the tub
goes down.

[0037] In the case where a sufficient amount of wash
water is supplied during the initial supplying of water, the
wash water in the tub can be heated using the tub heater,
prior to using the steam heater. In this case, if the water
level in the tub decreases to a water level insufficient to
keep the tub heater on, the tub heater is switched to "off".
However, if a sufficient water level in the tub is secured,
the tub heater can be continuously used before the steam
heater is used.

[0038] Meanwhile,toimplement the gradual supplying
of water, the water supply valve can be continuously kept
inan opened state. However, according to characteristics
of the water supply valve, this may cause the wash water
to be supplied at an excessively high flow rate. Therefore,
the controlling of specific water supply valves can be per-
formed in such a way that the water supply valve is in-
termittently opened and closed.

[0039] As a third method of the present invention, the
supplying of water can comprise: initially supplying the
water; and finally supplying the water up to the predeter-
mined water level when or in between turning off the
steam heater and turning on the tub heater.

[0040] In this way, water is supplied to the predeter-
mined water level around a time when changing from a
steam-heater-on mode to a tub-heater-on mode.
[0041] In this case, an intermediate supplying of water
can be included between the initial supplying of water
and the final supplying of water. The intermediate sup-
plying of water is a step of maintaining wash water sup-
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plied into the tub for the initial supplying of water within
a predetermined range of level. As the wash water sup-
plied during the initial supplying of water permeates the
laundry, the water level in the tub decreases. In this case,
to maintain the water level in the tub within a predeter-
mined range, the intermediate supplying of water is per-
formed.

[0042] The water supply valve is kept opened once
opened for the initial supplying of water, and then, is
closed when the water level in the tub reaches a first
water level. The water supply valve is controlled such
thatitis again opened if the water level in the tub reaches
a lower limit of the predetermined range as the wash
water permeates the laundry in the drum, and then, is
closed if the water level in the tub reaches an upper limit
of the predetermined range. In this way, after completing
the initial supplying of water, the water level in the tub
can be maintained within the predetermined range. Here,
the upper limit of the water level within the predetermined
range can be equal to the water level predetermined for
the washing step.

[0043] If the steam heater is switched to "off" while the
water level in the tub is maintained within the predeter-
mined range, the final supplying of water is implemented,
prior to turning on the tub heater.

[0044] While the tub heater is kept on, the circulation
pump can be controlled to be kept off. Since a part of
wash water in the tub is introduced into a circulation pas-
sage during circulation thereof, the water level in the tub
decreases. Such a decrease in the water level causes
the tub heater to be exposed above the surface of the
water, and consequently, causes overheating of the tub
heater.

[0045] With the above-described present invention, to
acquire the predetermined water level in the tub and the
predetermined tub temperature, both the tub heater and
the steam heater can be used together, in conjunction
with a controlling of the water supply valve. Accordingly,
the present invention can achieve improved energy effi-
ciency.

[0046] In particular, using the tub heater together with
the steam heater (in consideration of a situation where
an small-capacity steam generator is used), the present
invention can acquire a desired water level in the tub and
a desired tub temperature, which could be hard to obtain
when using steam alone.

[0047] It is to be understood that both the foregoing
general description and the following detailed description
of the present invention are exemplary and explanatory
and are intended to provide further explanation of the
invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0048] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this applica-
tion, illustrate embodiment(s) of the invention and togeth-
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er with the description serve to explain the principle of
the invention. In the drawings:

[0049] FIG. 1is a view illustrating a drum laundry ma-
chine;
[0050] FIG. 2 is a view illustrating a first embodiment

of the present invention;

[0051] FIGs. 3 and 4 are views illustrating a second
embodiment of the present invention; and

[0052] FIGs. 5 and 6 are views illustrating a third em-
bodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0053] Reference willnow be made in detail to the pre-
ferred embodiments of the present invention, examples
of which are illustrated in the accompanying drawings.
Wherever possible, the same reference numbers will be
used throughout the drawings to refer to the same or like
parts.

[0054] FIG. 1 illustrates a drum laundry machine,
which includes a steam generator and a tub heater to
heat wash water received in a tub.

[0055] The drum laundry machine includes a cabinet
52 defining the exterior appearance of the drum laundry
machine, a tub 56 supported in the cabinet 52 by means
of a spring 54 and a damper assembly 55, a drum 58
located in the tub 56, a motor 60 located at a rear side
of the tub 56 and used to rotate the drum 58, a steam
generator 70 to generate steam by heating water, and a
circulation pump 80 to pump wash water in the tub 56
upward for circulation of the wash water. The drum 58
has a plurality of holes 58h perforated in a circumferential
wall thereof, and is provided, at an inner wall surface
thereof, with lifters 58a.

[0056] The above-described drum laundry machine
further includes a water supply device 62 to supply wash
water into the tub 56, and a water drain pump assembly
66 to drain the wash water.

[0057] More specifically, the water supply device 62
includes a water supply valve assembly 62a, a first water
supply passage 62c, and a detergent box assembly 62b
in which detergent is stored. The steam generator 70 is
connected to the water supply valve assembly 62a
through a second water supply passage 62c.

[0058] A tub heater 40 to heat wash water is installed
in the tub 56. Also, a temperature sensor 45 is installed
in the tub 56. The temperature sensor 45 can be installed
at a different position from that shown in the drawing.
[0059] A steam passage 62d has a nozzle-shaped dis-
tal end 62d’ to eject steam to laundry in the drum 58. The
nozzle-shaped distal end 62d’ passes through a gasket
57 connected between the tub 56 and the cabinet 52.
[0060] All the respective configurations of the above-
described drum laundry machine are known in the prior
art. Therefore, a further description of some configura-
tions not required to understand the present invention
will be omitted herein.

[0061] Now, afirstembodiment of a controlling method
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according to the present invention will be described with
reference to FIG. 2.

[0062] Wash water is supplied into the tub through the
water supply valve. In this case, the supplying of water
is implemented until the water level in the tub reaches a
first water level WL . More specifically, the water supply
valve is closed when the water level in the tub reaches
the first water level WL,. Then, when the water level de-
creases to a second water level WL,, the water supply
valveis opened again toimplement the supplying of water
until the water level again reaches the first water level
WL,. The supplying of water is ended if the water level
inthe tub is kept at the first water level WL, via the above-
described controlling of the opening/closing of the water
supply valve.

[0063] Here, the first water level WL, is a higher level
than a lower end of the drum, and is determined such
that at least a portion of laundry in the drum can be im-
mersed in the wash water.

[0064] After the water supply valve is initially opened
to supply wash water to the first water level WL, a part
of the wash water permeates the laundry, causing the
water level in the tub to decrease. Thereby, when the
water decreases to the second water level WL, the water
supply valve is again opened to implement the supplying
of water. If the drum is rotated during the supplying of
water, the wash water can more rapidly permeate the
laundry.

[0065] An ending time point of the supplying of water
is a time point when the supplying of water up to the first
water level WL, is finally implemented in a state wherein
the laundry is sufficiently wet so as to no longer absorb
water.

[0066] After completing the supplying of water, first,
the tub heater is turned on to heat the wash water in the
tub. In this case, the tub heater can be kept on for a
predetermined time, or until the tub temperature reaches
a first predetermined temperature.

[0067] Then, the tub heateris turned off, and the steam
heater is turned on to eject steam into the drum. If a pre-
determined time passes after the steam heater is turned
on, steam begins to be generated in the steam generator
and is supplied into the drum.

[0068] Here, the steam heater can be appropriately
controlled to supply steam into the drum from a time point
whenthe tub heateris turned off. Thatis, the steam heater
can be turned on before the tub heater is turned off as
early as a time in between turning on the steam heater
and generating the steam in the steam generator. As a
result, the steam heater is turned on before the tub heater
is turned off, and steam can be supplied into the drum
substantially simultaneously with the tub heater being
turned off. In this case, it is important to apply sufficient
electric power to simultaneously keep both the steam
heater and tub heater on. The above-described control-
ling of the tub heater and steam heater is applicable to
other embodiments of the present invention.

[0069] The steam heater, likewise, can be controlled
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on the basis of time or temperature. Specifically, the
steam heater can be kept on for a predetermined time,
or until the tub temperature reaches a second predeter-
mined temperature.

[0070] Then, the steam heater is turned off, and the
tub heater is turned on to heat the wash water in the tub.
The tub heater is kept on until the tub temperature reach-
es a third predetermined temperature.

[0071] Atatime pointwhen the tub temperature reach-
es the third predetermined temperature, the water in the
tub is at the first water level WL,. The drum is continu-
ously rotated under the above-described conditions, to
continue the washing of laundry for a predetermined time.
[0072] Meanwhile, the circulation pump is kept on to
circulate the wash water in the tub except for the initial
supplying of water and for a time while the tub heater is
kept on. When the circulation pump is turned on to cir-
culate the wash water during the initial supplying of water,
the wash water can more rapidly permeate the laundry.
However, since the circulation of wash water causes a
change of the water level in the tub, it can have a disad-
vantageous effect on the controlling of the water supply
valve based on the water level in the tub during the initial
supplying of water. In the present embodiment, the first
water level WL, is determined to allow a part of laundry
to be immersed in the wash water. Therefore, the wash
water can sufficiently permeate the laundry even by ro-
tation of the drum without requiring circulation of the wash
water.

[0073] Itis advantageous, in view of safety, that a suf-
ficient amount of water be received in a lower end region
of the tub while the tub heater is kept on, to prevent the
tub heater from being exposed above the surface of the
water. Therefore, it is preferable to keep the circulation
pump off while the tub heater is kept on.

[0074] Theabove-described firstembodimentisbased
on the case where the supplying of water for setting the
water level in the tub up to the first water level WL, is
completed before a heater control operation of controlling
the On/Off of the tub heater and steam heater. Specifi-
cally, in the first embodiment, the tub heater and steam
heater are controlled such that the tub temperature
reaches a predetermined temperature after completing
the supplying of water for setting the water level in the
tub to the predetermined water level.

[0075] FIG. 3 illustrates a second embodiment of the
present invention.

[0076] The second embodiment is based on the case
where water is gradually supplied while the steam heater
is kept on.

[0077] First, the water supply valve is opened to supply
water until the water level in the tub reaches a third water
level WL5. When the water level in the tub decreases to
a fourth water level WL, as the supplied wash water per-
meates the laundry, the water supply valve is again
opened to supply wash water until the water level in the
tub reaches the third water level WL. In this case, since
the circulation pump is keptonto circulate the wash water
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in the tub, there is no risk of a rapid decrease in the level
of water in the tub. When the water level in the tub drops
to the fourth water level WL,, the supplying of water is
again implemented. In this case, the supplying of water
is continued only until the water level in the tub reaches
a lower level than the third water level WL3. Then, the
circulation pump is turned off. Simultaneously with turn-
ing off the circulation pump, the water level in the tub
decreases more gently.

[0078] The tub heater is turned on after the circulation
pump is turned off. The tub heater is kept on for a pre-
determined time or until the tub temperature reaches a
predetermined temperature. Alternatively, the tub heater
can be turned off when the water level in the tub decreas-
es to a predetermined water level. This is because over-
heating of the tub heater can occur when the tub heater
is exposed above the surface of the water due to the low
water level in the tub. For safety, the controlling of the
tub heater in consideration of the water level in the tub
can be used in conjunction with a controlling based on
time or tub temperature.

[0079] Afterthetub heateris turned off, the steam heat-
er is turned on to supply steam into the drum. The water
supply valve is controlled while the steam heater is kept
on, to gradually supply water into the tub.

[0080] To implement the gradual supplying of water,
the water supply valve is controlled so as to be repeatedly
turned on or off. With such a repetitive On/Off controlling
of the water supply valve, the water level rises stepwise
as shown in FIG. 3.

[0081] Here, if a predetermined time of keeping the
steam heater on is previously set, the above-described
gradual supplying of water is implemented to allow the
water level in the tub to gradually reach the third water
level WL for the predetermined time. It is unnecessary
to coincide the time of keeping the steam heater on with
the implementation time of the gradual supplying of wa-
ter, and they can be approximately matched with each
other.

[0082] If the steam heater is turned off, the tub heater
is turned on. Then, if the tub temperature reaches the
predetermined temperature, the tub heater is turned off.
[0083] More specifically, the steam heater is turned off
precisely when the water level in the tub reaches the third
water level WL;. When the water level in the tub is kept
at the third water level WL3, the tub heater is turned on
and kept on. Here, a time point when the steam heater
is turned off can accord or disaccord with a time point
when the tub heater is turned on. If the water level in the
tub is kept at the third water level WL 5 rather than further
dropping, there is substantially no time in between turning
off the steam heater and turning on the tub heater. Alter-
natively, the tub heater can be turned off at a time point
when the steam heater is turned off, regardless of the
water level, because the water level in the tub is in the
vicinity of the third water level WL;. This is likewise in
other similar embodiments.

[0084] In the above-described second embodiment,
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likewise, the circulation pump is kept off while the tub
heater is kept on. Also, the drum is rotated continuously.
[0085] After the tub heater is turned off as the tub tem-
perature reaches the predetermined temperature, the
drum is rotated for a predetermined time, to continuously
implement washing of laundry.

[0086] Meanwhile, it is preferable to supply detergent
together with the wash water during the initial supplying
of water. This is likewise in other embodiments of the
present invention.

[0087] The above-described second embodiment is
based on the case where the water is gradually supplied
while the steam heater is kept on after completing the
initial supplying of water, and also, is based on the case
where the supplying of water up to the predetermined
third water level WL; is completed approximately at a
time point when the steam heater is turned off. After com-
pleting the supplying of water up to the third water level
WL, the tub heater is turned on.

[0088] FIG.4 illustrates another example of the second
embodiment. In FIG. 4, the tub heater is not turned on
after the initial supplying of water and before the steam
heater is turned on. Differently from that of FIG. 3, the
water level in the tub during the initial supplying of water
is higher than a following predetermined water level (In
FIG. 4, afifth water level WLy is higher than a sixth water
level WLg).

[0089] The initial supplying of water in FIG. 4 is more
rapidly implemented than that in FIG. 3.

[0090] During the initial supplying of water, the circu-
lation pump is kept on, and the drum is rotated to allow
the wash water to more rapidly permeate the laundry.
[0091] Thereafter, while the steam heater is turned on
and kept on, the water supply valve is controlled so as
to be repeatedly turned on or off, causing the water level
in the tub to rise gradually. When the water level in the
tub reaches the sixth water level WLg, the tub heater is
turned on and kept on. Likewise, when the tub tempera-
ture reaches the predetermined temperature, the tub
heater is turned off.

[0092] In FIG. 4, the steam heater is turned off pre-
cisely when the water level in the tub reaches the sixth
water level WLg. The tub heater is turned on precisely
when the water level in the tub is kept at the sixth water
level WLg by an additional supplying of water. In this case,
the circulation pump is paused for a time period after the
steam heater is turned off and before the tub heater is
turned on. This is because it is necessary to pause the
circulation pump for the sake of accurate controlling of
the water level. Likewise, if the water level in the tub is
kept at the sixth water level WLg rather than further de-
creasing, there can be substantially no time in between
turning off the steam heater and turning on the tub heater.
[0093] FIG. 5 illustrates a third embodiment of the
present invention.

[0094] Inthe presentembodiment, the supplying of wa-
ter includes an initial supplying of water and a final sup-
plying of water. The final supplying of water is implement-
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ed at a conversion time point from a steam heater turn-
on mode to a tub heater turn-on mode. During the final
supplying of water, the water level in the tub rises to the
predetermined water level by an additional supplying of
water.

[0095] The initial supplying of water is implemented
such that the water level in the tub reaches an eighth
water level WLg. Thereafter, an intermediate supplying
of water is implemented. The intermediate supplying of
water maintains the water level in the tub within a prede-
termined water level range. In FIG. 5, the intermediate
supplying of water is implemented in such a manner that
the water level in the tub is maintained between a ninth
water level WLg and a tenth water level WL,

[0096] When the steam heater is turned off after com-
pleting the intermediate supplying of water, the final sup-
plying of water is implemented to set the water level in
the tub to the ninth water level WLg. If the water level in
the tub is set to the ninth water level WL, the tub heater
is turned on and kept on. Likewise, if the tub temperature
reaches the predetermined temperature, the tub heater
is turned off.

[0097] Inthe initial supplying of water, the eighth water
level WLg is higher than the ninth water level WLg. In the
present embodiment, the steam heater is turned on and
kept on from the beginning time point of the initial sup-
plying of water. Here, the steam heater can be turned on
and kept on after the initial supplying of water.

[0098] In the embodiment of FIG. 5, the intermediate
supplying of water is implemented to maintain the water
level in the tub within the predetermined range after the
initial supplying of water, and the final supplying of water
is implemented after the steam heater is turned off.
[0099] FIG.6illustrates another example of the above-
described third embodiment.

[0100] During the initial supplying of water, the water
level in the tub reaches an eleventh water level WL 4.
The intermediate supplying of water is implemented to
maintain the waterlevelin the tub between a twelfth water
level WL 4, and a thirteenth water level WL 3.

[0101] Here, the steam heater is turned on and kept
on after the initial supplying of water.

[0102] If the steam heater is turned off, the water sup-
ply valve is opened, causing the water level in the tub to
reach the twelfth water level WL, (in the final supplying
of water). Then, the tub heater is turned on and kept on
until the tub temperature reaches the predetermined tem-
perature.

[0103] Here, the final supplying of water can be imple-
mented as the water supply valve is controlled so as to
be repeatedly turned on or off. Specifically, the water
level in the tub can reach the twelfth water level WL, in
a stepwise manner.

[0104] As apparent from the above description, the
present invention provides a laundry machine to wash
laundry, more particularly, a laundry machine having a
steam generator to supply steam to the laundry. Accord-
ing to the present invention, to acquire a desired water



13 EP 2 025 795 A2 14

levelin the tub and a desired tub temperature, a tub heat-
er and a steam heater can be used together, in conjunc-
tion with a controlling of a water supply valve. This is
advantageous toimprove energy efficiency of the laundry
machine.

[0105] Further, as a result of using the tub heater to-
gether with the steam heater in consideration of an in-
sufficient capacity of the steam generator, it is possible
to acquire a desired water level in the tub and a desired
temperature of wash water in the tub, which are conven-
tionally impossible to acquire using steam alone.
[0106] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or
scope of the inventions. Thus, it is intended that the
presentinvention covers the modifications and variations
of this invention provided they come within the scope of
the appended claims and their equivalents.

Claims

1. A controlling method of a laundry machine, the con-
trolling method comprising:

supplying water into a tub until a water level of
the tub reaches a water level predetermined for
a washing step; and

controlling a steam heater and a tub heater until
a temperature inside the tub reaches a temper-
ature predetermined for the washing step at the
predetermined water level.

2. The controlling method of claim 1, further compris-
ing, after the temperature reaches the predeter-
mined temperature, rotating a drum in the tub to con-
tinue the washing step.

3. The controlling method of claim 1, wherein the sup-
plying of water ends before the controlling of the
heaters starts.

4. The controlling method of claim 3, wherein the con-
trolling of the heaters comprises keeping the heaters
on alternately for respective preset periods of time.

5. The controlling method of claim 4, wherein the con-
trolling of the heaters comprises sequentially:

keeping the tub heater on for a preset period of
time;

keeping the steam heater on for a preset period
of time; and

keeping the tub heater on for a preset period of
time.

6. The controlling method of claim 1, wherein the sup-
plying of water comprises gradually supplying the

10

15

20

25

30

35

40

45

50

55

10.

11.

12.

13.

14.

15.

16.

17.

18.

water while the steam heater is on.

The controlling method of claim 6, wherein the grad-
ual supplying ends when the water level of the tub
reaches the predetermined water level.

The controlling method of claim 7, wherein the con-
trolling of the heaters comprises keeping the tub
heater on after the gradual supplying ends.

The controlling method of claim 6, wherein the sup-
plying of water further comprises initially supplying
the water to raise the water level of the tub up to or
higher than the predetermined water level in one
opening of a water supplying valve.

The controlling method of claim 9, wherein the con-
trolling of the heaters comprises keeping the tub
heater on between the initial supplying and the grad-
ual supplying.

The controlling method of claim 1, wherein the sup-
plying of water comprises:

initially supplying the water; and

finally supplying the water up to the predeter-
mined water level when or in between turning
off the steam heater and turning on the tub heat-
er.

The controlling method of claim 11, wherein the con-
trolling of the heaters ends with turning off the tub
heater.

The controlling method of claim 12, wherein the sup-
plying of water further comprises intermediately sup-
plying the water to keep the water level of the tub
within a predetermined water level range.

The controlling method of claim 13, wherein the in-
termediate supplying of the water comprises supply-
ing water more than twice.

The controlling method of claim 13, wherein the initial
supplying of the water comprises supplying the water
to raise the water level of the tub up to or higher than
the predetermined water level in one opening of a
water supplying valve.

The controlling method of claim 13, wherein an upper
limit of the predetermined range is the same as the
predetermined water level.

The controlling method of claim 1, wherein the con-
trolling of the heaters ends with keeping on and turn-

ing off the tub heater.

The controlling method of claim 1, further comprising
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keeping a circulation pump off while the tub heater
is on.

19. A laundry machine comprising:

a tub to hold water for washing;

a water supply valve to open and close a water
line toward the tub;

atub heater mounted in the tub to heat the water;
a steam generator to generate steam by heating
water with a steam heater; and

a controller to control the water supply valve, the
tub heater, and the steam heater for a washing
step so as to cause a temperature inside the tub
toreach a predetermined temperature at a water
level predetermined for the washing step.
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