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(54) Steam generator comprising a liquid level sensor and method of determining a liquid level 
in a tank

(57) The present application in particular is directed
to a steam generator for laundry machine comprising a
liquid level sensor 3 for a boiler tank 2. The sensor 3
comprises at least one liquid level sensing electrode and
at least one damping element for damping fluctuations

in the liquid level at least in a space between the at least
one liquid level sensing electrode and the damping ele-
ment, wherein the at least one damping element is im-
plemented as a reference electrode of the liquid level
sensor 3.
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Description

[0001] The present application is directed to a steam generator comprising a liquid level sensor, a laundry machine
comprising such steam generator and method of determining a liquid level in a tank.
[0002] A liquid level sensor, i. e. a water level sensor for a boiler tank of a steam generator is known for example from
W02006/126778 A1. The water level sensor comprises two sensing electrodes and a reference electrode which are
strip shaped. A stability maintaining plate to which the electrodes are mounted to is provided in order to shield the
electrodes from pronounced water level fluctuations, which may falsify water level determination.
[0003] EP 1 507 031 A1 and EP 1 507 029 A2 also disclose water level sensors for a boiler tank. The water level
sensor has two sensing electrodes and a reference electrode, which are all rod shaped. A tube comprising longitudinal
slots surrounds the sensing and reference electrodes and protects them against water level fluctuations induced by
boiling water.
[0004] It is an object of the invention to provide an alternative liquid level sensor, in particular a water level sensor, of
comparatively easy design and construction, for accurately and reliably sensing and detecting the liquid level even in
extreme conditions prevailing in a tank, such as a boiler tank for example. Further, a device comprising such a liquid
level sensor and a method of determining a liquid level in a tank, in particular a boiler tank, shall be provided.
[0005] This object is achieved by independent claims 1, 11, and 12. Embodiments of the invention result from the
dependent claims.
[0006] According to independent claim 1, a steam generator comprising a liquid level sensor for sensing the liquid
level in a tank, preferably the water level in a boiler tank, is provided. Signals generated by the liquid level sensor may
be used to determine the liquid level in the tank, in particular boiler tank.
[0007] Such a steam generator may be part of an appliance, in particular a laundry machine such as a washing and/or
drying machine, requiring the generation of steam applied to cloths for drying, refreshing, de-wrinkling, washing purpose.
The laundry machine can comprise a rotatable drum or a stationary cabinet for containing the clothes.
[0008] The liquid level sensor comprises at least one liquid level sensing electrode and at least one damping element.
The damping element is adapted and designed for damping fluctuations in the liquid level at least in a space between
the at least one liquid level sensing electrode and the damping element. Fluctuations in the liquid level within a boiler
tank mainly are due to turbulences of boiling water. As to tanks in general, other disturbances may occur, such as
turbulences occurring during feeding liquid into the tank. If such turbulences hit the sensing electrode/s unattenuated
the liquid level/s determined on the basis of liquid level sensor signals will probably be erroneous.
[0009] With the proposed liquid level sensor, the at least one damping element is implemented as a reference electrode
of the liquid level sensor. Such a construction is of comparatively easy design yet allowing accurate and reliable liquid
level sensing and determination. Note that the space between reference electrode and liquid level sensing electrode/s
can be considered as a measurement volume. In this respect, the damping element, i. e. the reference electrode, keeps
the measurement volume from extensive liquid level fluctuations.
[0010] In one configuration, the liquid level sensor may comprise a first liquid level sensing electrode for sensing a
lower liquid level, and a second liquid level sensing electrode for sensing an upper liquid level, and preferably a third
liquid level sensing electrode for sensing a maximally admissible liquid level in the tank. Here, if a liquid level signal of
the first liquid level sensing electrode indicates a low liquid level, a valve may be automatically activated to supply liquid
to the tank from a feed line connected thereto. Further, if a liquid level signal of the second liquid level sensing electrode
indicates an upper liquid level, the valve may be automatically deactivated thereby stopping supply of liquid.
[0011] Generally, in laundry machine such as washer, washer-dryer, tumble dryer, water boiling tanks have steam
exit openings fluidly connected to the tub/drum. it may be advantageous to have a third liquid level sensing electrode
for sensing a maximal admissible liquid level so as to prevent water from exiting the boiling tank and entering the drum
thereby wetting the laundry contained therein. If due to a failure of the second liquid level electrode, the liquid level
reaches the maximal admissible liquid level, the respective liquid level signal can be used to automatically close the
valve. With steamers, steam generators, steam dryers, in particular laundry steam dryers, and the like, steam is usually
directly guided into a steam or drying chamber so that it is quite disadvantageous if water exits the boiler tank. Because
in this case the water would directly flow into the chamber and unintentionally wetting objects placed therein. In providing
the third liquid level sensing electrode the likelihood of water entering the chamber in case of failure of the second liquid
level sensing electrode can be drastically reduced. Note that the principles set out before apply mutatis mutandis to any
tank having an upper opening and with which any liquid overflow shall be prevented during filling.
[0012] With respect to the ordinary operational state of the liquid level sensor, the electrodes may be configured as
follows: the first liquid level sensing electrode or at least a lower tip end thereof is arranged at a lower level than the
second liquid level sensing electrode, and the second liquid level sensing electrode or at least a lower tip end thereof
is arranged at a lower level than the third liquid level sensing electrode. Hence it is in particular possible that the electrodes
extend horizontally at respective different horizontal levels. In the alternative the electrodes extend vertically and lower
tip ends of the electrodes are arranged at respective different horizontal levels. If required, both configurations may be
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mixed, in particular if several liquid level sensing electrodes are provided. It is preferred that the lower tip end of the
reference electrode is flush with or at least approximately flush with the first liquid level sensing electrode or the lower
tip end thereof.
[0013] In an alternate configuration of the liquid level sensor, the at least one liquid level sensing electrode, preferably
a single liquid level sensing electrode, continuously runs along the reference electrode in lengthwise direction, at least
over a section thereof, and in the ordinary operational state of the liquid level sensor a lower tip end of the liquid level
sensing electrode is approximately flush with at least one lower edge or tip end of the at least one reference electrode.
With such a configuration the liquid level can be determined or measured continuously, preferably with a single liquid
level sensing electrode. A continuous measurement of the liquid level does not require liquid level sensing electrodes
at different levels. The continuous measurement is a kind of analogous measurement in contrast to the above mentioned
kind of digital measurement using liquid level sensing electrodes arranged at different levels. The at least one liquid
level sensing electrode and reference electrode of this alternate configuration may be of plate or sheet like design and,
for example arranged in parallel in a mutually congruent configuration. The liquid level sensor of this alternate configuration
is of comparatively simple construction yet allowing accurate and reliable liquid level determination.
[0014] In a preferred embodiment, all, several or each of the at least one liquid level sensing electrode are/is arranged
between at least two reference electrodes. The measurement volume in this case is composed of respective volumes
between the reference electrodes and the at least one liquid level sensing electrode. Dependent on the shape and
mutual arrangement of the reference electrodes, the measuring volume or partial volumes thereof can have a polyhedron,
in particular cuboid, or cylindrical structure. In particular it is possible that the reference electrodes at least partially
surround all, several or a single liquid level sensing electrode, i. e. the reference electrodes at least partially surround
and define the measuring volume. Using several reference electrodes has the advantage that the measuring volume
can be shielded from liquid level fluctuations more effectively.
[0015] In a further preferred embodiment, a distance between the at least one liquid level sensing electrode and at
least one adjacent reference electrode lies in the rage of 1 to 10 mm. Such distances are effective in silencing liquid
level fluctuations in the measuring volume.
[0016] The at least one liquid level sensing electrode, in particular the first to third liquid level sensing electrodes, and
the reference electrode can be selected from the group: bar electrode, strip electrode, flat electrode, surface electrode,
plate electrode, hollow profile electrode of circular, oval or polygonal cross section, in particular cup-shaped electrode,
hollow rod shaped electrode and hollow polyhedron shaped, in particular cuboid shaped, electrode.
[0017] In the embodiment allowing digital liquid level measurement, the liquid level sensing electrodes, i. e. the first
to third liquid level electrodes, preferably are bar or rod electrodes, and the reference electrode can be a flat or plate
electrode facing the liquid level sensing electrodes. The liquid level sensing electrodes can be sandwiched between
pairs of plate or flat reference electrodes. It is also possible to use a cup-shaped, hollow rod shaped or hollow polyhedron
shaped reference electrode accommodating therein the liquid level sensing electrodes.
[0018] With the embodiment allowing analog liquid level measurement, the liquid sensing electrode/s preferably are
surface or plate electrodes. In this case, the reference electrode/s preferably is/are of the same type, preferably facing
a respective liquid sensing electrode in a parallel configuration. Also, a respective liquid level sensing electrode can be
sandwiched between pairs of flat or plate reference electrodes. However, in connection with the analogue measurement,
it is also possible that the reference electrode is a cup-shaped, hollow rod shaped or hollow polyhedron shaped electrode
accommodating therein the at least one liquid level sensing electrode.
[0019] Other electrode configurations and mutual arrangements are conceivable that effectively reduce liquid level
fluctuations in the measurement volume, as is the case with those mentioned beforehand. In particular, the at least one
reference electrode may be a hollow profile electrode or comprise one or several elongate hollow profile sections re-
spectively accommodating at least one of the at least one liquid level sensing electrode. Here, the reference electrode
may have several duct or channel like sections each accommodating either a single one or several of the at least one
reference electrode.
[0020] The liquid level sensor can further comprise a signal processing unit having an electronic signal filter unit for
applying an electronic filtering operation to liquid level sensor signals generated by the at least one liquid level sensor.
Such a filtering operation is useful for reducing noise in liquid level senor signals. As a consequence, the liquid level
may accurately and reliably be determined.
[0021] In a preferred embodiment, the electronic filter unit is adapted to apply at least one of a low pass filtering
operation, preferably of 2nd order, a Butterworth filtering operation and Chebyshev filtering operation to the liquid level
sensor signals. Such filtering operations turned out to be effective in reducing noise.
[0022] A 2nd order low pass filtering operation may be conducted according to the following formula: 
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wherein

n is a natural number numbering liquid level sensor signals of successive measurements;
u is a respective liquid sensor signal; and
y is a respective filtered liquid sensor signal.

[0023] According to independent claim 11, a device, in particular a steamer, steam generator or steam dryer is provided
which comprises a boiler tank and a liquid level sensor of any configuration described so far. As to advantages and
advantageous effects, reference is made to the description above.
[0024] According to independent claim 12, a method of determining a liquid level, in particular a water level, in a boiler
tank of preferably a steamer, steam generator or steam dryer is provided. According to the proposed method at least
one liquid level sensing signal is generated by at least one liquid level sensor of any configuration described so far and
the liquid level is determined based on the at least one liquid level sensing signal measured between at least one of the
at least one liquid level sensing electrode and at least one of the at least one reference electrode. In particular due to
reduced liquid level fluctuations in a measurement volume of the liquid level sensor, which supported by the damping
function of the reference electrode and which may be enhanced by appropriately selecting a distance between the liquid
level electrode/s and the reference electrode/s, the liquid level can be accurately determined.
[0025] The method can be based on a digital type of measurement, in which the liquid level is determined based on
a fixed number of discrete liquid level sensing signals each being measured between a respective liquid level sensing
electrode representative of a preset discrete liquid level and one or at least one of the at least one reference electrode.
[0026] In the alternative or, where appropriate, additionally the method can be based on an analog type of measurement.
In this case, the liquid level is determined based on at least one, preferably a single, liquid level sensing signal respectively
continuously measured between a liquid level sensing electrode and at least one reference electrode.
[0027] If required, an electronic filtering operation, preferably a low pass filter operation, in particular of 2nd order, a
Butterworth filtering operation or a Chebyshev filtering operation can be applied to the at least one measured liquid level
sensing signal. This can be advantageous for removing noise in the liquid level sensing signal/s, which noise may
frustrate exact, accurate and reliable liquid level determination. Using a filtering operation, the liquid level can be satis-
factory determined on the basis of the filtered liquid level sensing signal/s.
[0028] Embodiments of the invention will now be described in connection with the annexed figures, in which

FIG 1 schematically shows a shows steam dryer comprising a boiler tank which comprises a liquid level sensor;

FIG 2 a bottom view of a liquid level sensor of a first configuration;

FIG 3 shows a perspective view of the liquid level sensor of the first configuration;

FIG 4 shows a bottom view of a liquid level sensor of a second configuration;

FIG 5 shows a perspective view of the liquid level sensor of the second configuration;

FIG 6 shows a bottom view of a liquid level sensor of a third configuration;

FIG 7 shows a perspective view of the liquid level sensor of the third configuration; and

FIG 8 shows a bottom view of a liquid level sensor of a fourth configuration.

[0029] The invention will be described in connection with a steam dryer. However, this shall not be construed as
limiting the scope of the invention. Rather, the invention can be applied and used in connection with a variety of similar
applications.
[0030] If not otherwise stated like elements are denoted by like reference signs throughout the figures. The figures
may not be true to scale, and scales of different figures may be different.
[0031] FIG 1 schematically shows a steam dryer 1 comprising a boiler tank 2 which in turn comprises a liquid level
sensor 3. The boiler tank 2 is connected via a first hose 4 with a faucet (not shown) in order to feed water to the boiler
tank 2. The boiler tank 2 comprises a heating coil (not shown) or something similar arranged at the inner bottom side of
the boiler tank 2 and intended to boil water accommodated in the boiler tank 2 thus generating steam. The steam leaves
the boiling tank 2 via an opening to which a first end of a second hose 5 is connected. The second end of the second
hose 5 is fluidly connected to a laundry tub 6 and/or to a drum such that steam can be guided from the boiler tank 2 to
the drum for steaming laundry accommodated therein, for example.
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[0032] Obviously, if the water level within the boiler tank 2 is too low, the heating coil may be damaged. It is therefore
desirable to automatically feed water via the first hose 4 into the boiler tank 2 if the water level falls below a lower
threshold. Further, if the water level reaches an adequate filling level it is desirable to automatically stop water supply.
It is further desirable to assure that no liquid water enters the laundry tub 6 via the second hose 5.
[0033] In order to achieve the aforementioned subjects, there is provided the liquid level sensor 3 which is used for
sensing and determining the water level prevailing in the boiler tank 2. Water supply may be activated or deactivated
on the basis of respective water levels sensed or determined, in order to keep the water level within preset limits.
[0034] FIG 2 shows a bottom view of the liquid level sensor 3 of a first configuration. The liquid level sensor 3 comprises
a first liquid level sensing electrode 7, a second liquid level sensing electrode 8 and a third liquid level sensing electrode
9. Further, the liquid level sensor 3 comprises a reference electrode 10.
[0035] FIG 3 shows a perspective view of the liquid level sensor 3 of the first configuration. As can be seen from FIG
3, the reference electrode 10 is a cup shaped or cuboid shaped hollow electrode accommodating therein the first to third
liquid level sensing electrode 7, 8, 9. The top of the reference electrode 10 can comprises two equalizing openings 11,
which however are not necessary for the present invention.
[0036] The function of the liquid level sensor 3 is as follows:

The liquid level sensor 3 is accommodated in the boiler tank 2 with the bottom side thereof facing towards the bottom
of the boiler tank 2. The water level in the boiler tank 2 is about the same as the water level within the reference
electrode 10.

[0037] If the water level within the boiler tank 2 drops or lies below a first water level L1 which in the present case
corresponds to the bottom level of the reference electrode, the first liquid level sensing electrode 7 generates a signal.
Note that the lower tip end of the first liquid level sensing electrode 7 is flush with the lower bottom of the reference
electrode 10.
[0038] This signal from the first liquid level sensing electrode 7 is used to automatically activate water supply to the
boiler tank 2 via the first hose 4, by activating a valve for example. As a consequence, the water level within the boiler
tank 2 and also the water level within the reference electrode 10 rises.
[0039] If the water level reaches a second water level L2, lying at a higher level than the first water level L1, the second
liquid level sensing electrode 8, the lower tip end of which is roughly level with the second water level L2, generates a
signal indicative of the second water level L2. The second water level L2 in the present case represents an upper filling
level which shall not be exceeded during normal operation. Hence, in this situation the water supply is deactivated based
on at least the signal of the second liquid level sensing electrode 8.
[0040] Upon further operation of the boiler tank 2 the water level drops again, and upon the water level falling below
the first water level, the water supply is activated again, and so forth.
[0041] As already mentioned, it is not at all desirable that water flows into the laundry tub 6, as drying results already
obtained may be undone. However, if the second liquid level sensing electrode 8 fails to detect that the water level is at
second water level L2 or even higher, or in case of some malfunctions of the water supply valve adapted to supply to
the boiler tank 2, the water supply will not be stopped. Therefore, there is provided the third liquid level sensing electrode
9 generating a signal if the water level reaches or exceeds a third water level L3 which is a maximal admissible water
level up to which water can reliably be prevented from entering the laundry tub 6.
[0042] As can be seen, the way the liquid level sensor 3 works with discrete water levels L1 to L3 and hence implements
a kind of digital measurement.
[0043] Note that the first to third liquid level sensing electrode 7, 8, 9 are rod shaped. However, other shapes are also
possible. If required, the first to third liquid sensing electrodes 7, 8, 9 may respectively comprise a sheathing covering
the outer surface thereof except for respective lower tip ends.
[0044] One prominent advantage of the liquid level sensor 3 proposed is that the reference electrode 10 acts as a
damping element preventing or shielding the inner of the reference electrode, i. e. the measurement volume, from water
level fluctuations induced by boiling water. This is mainly due to the fact that the reference electrode 10 surrounds the
first to third liquid level sensing electrode 7, 8, 9. As the reference electrode 10 itself greatly damps or absorbs fluctuations
in the water level, no additional provisions are required for shielding or protecting the first to third liquid level sensing
electrode 7, 8, 9. Hence, the liquid level sensor 3 is of comparatively simple construction yet enabling accurate and
reliable detection of the water level in the boiling tank 2.
[0045] Coming now to a second configuration of a liquid level sensor 3, reference is made to FIG 4 and FIG 5. FIG 4
shows a bottom view of the liquid level sensor 3 of the second configuration, and FIG 5 shows a perspective view thereof.
[0046] In contrast to the first configuration, the present liquid level sensor 3 has only one liquid level sensing electrode
which is referred to as analog liquid level electrode 12 for the reasons given below. Comparable to FIG 2 and 3, the
reference electrode 10 is a hollow profile electrode with a cuboid-like inner volume. Likewise, the reference electrode
10 surrounds the analog liquid level electrode 12 and greatly damps or silences boiling induced water level fluctuations
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and others.
[0047] A further difference to the configuration in FIG 1 is that the water level in the boiler tank 2 is sensed continuously
corresponding to an analog type of measurement. Based on the analog signal, water supply to the boiler tank 2 is enabled
or disabled if the analog signal indicates a low water level or a sufficiently high water level, respectively. This is quite
similar the operation mode described in connection with FIG 1 to FIG 3.
[0048] It shall be mentioned that the cup-shaped hollow profile reference electrode 10 shown in FIG 2 to 5 may be of
other design. The cross section of the reference electrode 10 may also be circular or oval. Further, it is possible that the
reference electrode 10 has one or more planar or curved sections surrounding the liquid level sensing electrodes 7, 8,
9 and 12 at least partially. For example, the reference electrode may be a cylinder or cuboid half shell. In this context it
is in particular possible that the reference electrode 10 comprises several plate electrodes defining a cube around the
liquid level sensing electrodes 7, 8, 9 and 12. Further, it may be contemplated to omit one or more of the aforementioned
plate electrodes. This means that the reference electrode 10 can comprise four, three, two or just one plate electrode.
As to the size and arrangement, it is conceivable that two or more plate electrodes are equal sized and that two adjacent
plate electrodes are arranged face to face in parallel orientation or are mutually inclined. Other sizes, arrangements and
orientations are possible that make it possible to damp or absorb water level fluctuations in the measurement volume.
[0049] FIG 6 and FIG 7 show a bottom and perspective view of a liquid level sensor 3 of a third configuration. The
present arrangement differs from the one shown in FIG 4 and FIG 5 in that the analog liquid level electrode 12 is not
surrounded by the reference electrode 10. Rather, both the reference electrode 10 and the analog liquid level electrode
12 are plate electrodes arranged in parallel in a face to face orientation. The measuring volume presently is defined by
the space/gap between the reference electrode 10 and the analog liquid level electrode 12 and represents a laterally
open cuboid.
[0050] Even in the present case, the reference electrode 10 acts as a damping element as, due to the parallel face
to face arrangement of both electrodes 10 and 12, the measurement volume is less accessible from the outside, in
particular for turbulences occurring during boiling. In the present case also the analog liquid level electrode 12 contributes
to reduce water level fluctuations. Note that the measurement volume between the reference electrode 10 and analog
liquid level electrode 12 may have any shape and form suitable for at least reducing water level fluctuations in the
measurement volume, i. e. damping water level fluctuations impinging on the measurement volume from the outside.
For example the electrodes 10 and 12 may have surfaces facing each other and being corrugated or otherwise shaped
in order to reduce, damp or silence boiling induced water level fluctuations in the measurement volume.
[0051] If required, for example for enhancing the liquid level signal of the liquid level sensor 3 configuration of FIG 6
and FIG 7, a further reference electrode 10 can be provided as is shown in FIG 8. The further reference electrode 10 is
arranged comparable to the one shown in FIG 6 and FIG 7, but positioned at the opposite side of the analog liquid level
electrode 12. Therefore, the measurement volume extends to two opposite sides of the analog liquid level electrode 12,
which of course leads to enhanced measurement results and enhanced accuracy. A distance (space/gap) between each
of the reference electrodes 10 and the analog liquid level electrode 12 is in the range of one to several millimeters, which
also applies to the configuration of FIG 6 and Fig 7. Note that smaller or larger distances may be used if required.
[0052] Distances lying in the millimeter range greatly contribute to keeping the measurement volume free from water
level fluctuations. Hence, measuring accuracy can be further enhanced.
[0053] A still further possibility to enhance accuracy of measuring is to apply a filtering operation to the liquid level
signal. Such a filtering operation may be applied with any of the above configurations. In particular a filtering operation
is especially suitable for analog measurements. This is due to the fact that an analog measurement requires continuous
measurement of the water level, which measurement may be prone to noise. Noise can be greatly reduced by applying
a low pass filter operation to the signals. The low pass filter operation preferably is of 2nd order. Reference is made to
the description above in which a formula for 2nd order low pass filtering is given exemplarily. In addition or in the alternative,
Butterworth or Chebyshev filters can be applied.
[0054] The filter operation or other signal processing, such as determining an actual water level and other operations,
can be carried out by a signal processing unit (not shown) which may be integral with the liquid level sensor 3 or connected
thereto from a remote location.
[0055] As can be seen, the above possibilities for removing water level fluctuation induced disturbances, taken alone
or in combination, allow a precise and reliable measurement and determination of the water level even in extreme
conditions, such as boiling water or water waves in a boiler tank.

Reference Signs

[0056]

1 steam dryer
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2 boiler tank

3 liquid level sensor

4 first hose

5 second hose

6 laundry tub

7 first liquid level sensing electrode

8 second liquid level sensing electrode

9 third liquid level sensing electrode

10 reference electrode

11 equalizing opening

12 analog liquid level electrode

L1 first water level

L2 second water level

L3 third water level

Claims

1. Steam generator for laundry machine (1), comprising a boiler tank (2) and a liquid level sensor (3) for sensing the
liquid level, preferably the water level, in the boiler tank (2), comprising at least one liquid level sensing electrode
(7, 8, 9, 12) and at least one damping element (10) for damping fluctuations in the liquid level at least in a space
between the at least one liquid level sensing electrode (7, 8, 9, 12) and the damping element (10), wherein the at
least one damping element (10) is implemented as a reference electrode (10) of the liquid level sensor (3).

2. Steam generator according to claim 1, wherein the liquid level sensor (3) comprises a first liquid level sensing
electrode (7) for sensing a lower liquid level (L1) and a second liquid level sensing electrode (8) for sensing an upper
liquid level (L2), and preferably comprising a third liquid level sensing electrode (9) for sensing a maximal admissible
liquid level (L3).

3. Steam generator according to claim 1 or 2, wherein in the ordinary operational state of the liquid level sensor (3),
the first liquid level sensing electrode (7) or at least a lower tip end thereof is arranged at a lower level (L1) than the
second liquid level sensing electrode (8), and the second liquid level sensing electrode (8) or at least a lower tip
end thereof being arranged at a lower level (L2) than the third liquid level sensing electrode (9), and preferably the
lower tip end of the reference electrode (10) being flush with or at least approximately flush with the first liquid level
sensing electrode (7) or the lower tip end thereof.

4. Steam generator according to claim 1, wherein the at least one liquid level sensing electrode (12), preferably a
single liquid level sensing electrode (12), continuously runs along the reference electrode (10) in lengthwise direction,
at least over a section thereof, and in the ordinary operational state of the liquid level sensor (3) a lower tip end of
the liquid level sensing electrode (12) is approximately flush with at least one lower edge of the at least one reference
electrode (10).

5. Steam generator according to any of claims 1 to 4, wherein all, several or each of the at least one liquid level sensing
electrode (7, 8, 9, 12) are arranged between at least two reference electrodes (10).
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6. Steam generator according to any of claims 1 to 5, wherein a distance between the at least one liquid level sensing
electrode (7, 8, 9, 12) and at least one adjacent reference electrode (10) lies in the rage of 1 to 10 mm, preferably
about 5 mm.

7. Steam generator according to any of claims 1 to 6, wherein the at least one liquid level sensing electrode (7, 8, 9,
12), in particular the first to third liquid level sensing electrodes (7, 8, 9), and the reference electrode (10) are selected
from the group: bar electrode, strip electrode, flat electrode, surface electrode, plate electrode, hollow profile electrode
of circular, oval or polygonal cross section, in particular cup-shaped electrode, hollow rod shaped electrode, hollow
polyhedron, in particular cuboid, shaped electrode.

8. Steam generator according to any of claims 1 to 8, wherein the at least one reference electrode (10) comprises at
least one elongate hollow profile section respectively accommodating at least one of the at least one liquid level
sensing electrode (7, 8, 9, 12).

9. Steam generator according to any of claims 1 to 9, wherein liquid level sensor (3) further comprises a signal processing
unit comprising an electronic signal filter unit for applying an electronic filtering operation to liquid level sensor signals
generated by the at least one liquid level sensing electrode (7, 8, 9, 12).

10. Steam generator according to at least one of claims 1 to 9, wherein the electronic filter unit is adapted to apply at
least one of a low pass filtering operation, preferably of 2nd order, a Butterworth filtering operation and Chebyshev
filtering operation to the liquid level sensor signals.

11. Laundry machine, such as washing and/or drying machine, comprising a steam generator according to at least one
of claims 1 to 10.

12. Method of determining a liquid level, in particular a water level, in a boiler tank (2) of preferably a steamer, steam
generator or steam dryer (1), wherein at least one liquid level sensing signal is generated by at least one liquid level
sensor (7, 8, 9, 12) according to at least one of claims 1 to 10 and wherein the liquid level is determined based on
the at least one liquid level sensing signal measured between at least one of the at least one liquid level sensing
electrode (7, 8, 9, 12) and at least one of the at least one reference electrode (10).

13. Method according to claim 12, wherein the liquid level is determined based on a fixed number of discrete liquid level
sensing signals each being measured between a respective liquid level sensing electrode (7, 8, 9) representative
of a preset discrete liquid level (L1, L2, L3) and one or at least one of the at least one reference electrode (10).

14. Method according to claim 12, wherein the liquid level is determined based on at least one, preferably a single,
liquid level sensing signal respectively being continuously measured between a liquid level sensing electrode (12)
and at least one reference electrode (10).

15. Method according to any of claims 12 to 14, wherein an electronic filtering operation, preferably a low pass filter
operation, in particular of 2nd order, a Butterworth filtering operation or a Chebyshev filtering operation is applied to
the at least one measured liquid level sensing signal, and wherein the liquid level is determined on the basis of the
at least one filtered liquid level sensing signal.
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