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(54) STEAM-GENERATING-DEVICE FOR A DOMESTIC OVEN

(67)  Theinvention relates to A steam-generating-de-
vice (1) for a domestic oven (2), comprising at least the
following components:

- a water-source (3);

- a steam-generator (4) arranged to be fed with water
from the water-source (3) and arranged to generate
steam;

- a precipitator (5) for condensed water from the steam
of the steam-generator (4);

- a water-outlet (6) for discharging water from the precip-
itator (5) and/or the steam generator (4),

the steam-generator (4) and the precipitator (5) having
a nominal-fill-level (7) for liquid water during operation.
A siphon (8) with a fixed siphon-level (9) is also provided
upstream of the water-outlet (6), the siphon-level (9) be-
ing arranged at least at or above the nominal-fill-level (7)
of the precipitator (5) and the steam-generator (4) when
a domestic oven (2) is installed in the earth-gravity-field
(10).

The steam-generating-device proposed here ena-
bles particularly simple and cost-effective operation.
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Description

[0001] Theinvention relates to asteam-generating-de-
vice for a domestic oven, and to a domestic oven com-
prising such a steam-generating-device.

[0002] A steam cookerfunctionis desired for many do-
mestic ovens. For this purpose, a steam-generating-de-
vice with a steam-generator is integrated into the domes-
tic oven or connected to it externally. The steam-gener-
ating-device is supplied with water from a water-tank or
from a standard household wall connection (with a stand-
ard line pressure). Currently, known steam-generating-
devices are very costly because a complex system is
required to provide the necessary pressure gradient de-
pending on the use case. While the main use case is to
supply the steam-generating-device with water, it is nec-
essary to clean the steam-generating-device due to
limescale and other (adhering) solids. Therefore, clean-
ing or decalcification requires different pressure gradi-
ents in the steam-generating-device.

[0003] On this basis, the present invention is based on
the task of at least partially overcoming the disadvantag-
es known from the prior art. The features according to
the invention result from the independent claims, for
which advantageous embodiments are shown in the de-
pendent claims. The features of the claims can be com-
bined in any technically sensible manner, whereby the
explanations from the following description as well as
features from the figures, which comprise supplementary
embodiments of the invention, can also be used for this
purpose.

[0004] Theinvention relates to asteam-generating-de-
vice for a domestic oven, comprising at least the following
components:

- awater-source;

- a steam-generator arranged to be fed with water
from the water-source and arranged to generate
steam;

- a precipitator for condensed water from the steam
of the steam-generator;

- awater-outlet for discharging water from the precip-
itator and/or the steam generator,

the steam-generator and the precipitator having a nom-
inal-fill-level (7) for liquid water during operation.

[0005] The steam-generating-device is characterised
in particular by the fact that a siphon with a fixed siphon-
level is also provided upstream of the water-outlet, the
siphon-level being arranged at least at or above the nom-
inal-fill-level of the precipitator and the steam-generator
when a domestic oven is installed in the earth-gravity-
field.

[0006] The spatial directions used herein refer to the
intended use in operation, the orientation to the earth-
gravity-field, if of anything being referred to as the top,
and a user side or front side, i.e. a side to which the user
has intended access (for example via a door to a domes-
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tic oven); if of anything being referred to as the front, the
rear side being the usually inaccessible side opposite the
user side (often intended for at least one wall-connection
and/or facing a wall). In some applications, for example
in the case of stovetops or domestic ovens with a stove-
top, a (possibly further) user side is the top side. The
sides or lateral elements are arranged between front and
rear and extending along the earth-gravity-field, often re-
ferred to as left or right, but thus not arranged below or
above between front and rear. It should be noted that
often a connection is not or not only provided at the rear,
but also alternatively or additionally at the sides, bottom
and/or top.

[0007] Unless explicitly stated to the contrary, ordinal
numbers used in the preceding and following descrip-
tions are for the purpose of clear distinction only and do
not reflect any order or ranking of the designated com-
ponents. An ordinal number greater than one does not
imply that another such component must necessarily be
present.

[0008] The steam-generating-device proposed here is
setup as explained at the beginning. In one embodiment,
the water-source is a water-tank, in another or addition-
ally a connection to a (household) wall connection. The
steam-generator is set up for evaporating, for example
using heating, provided water. The water is provided from
the water-source.

[0009] The precipitator is designed to retain con-
densed water from the steam (-liquid-mixture) generated
by the steam-generator. For this purpose, the precipitator
has labyrinth-like walls in an installed domestic oven in
the earth-gravity-field in relation to the effect of gravity
on the vapour-like water, to which liquid water or water
droplets can adhere and (at least collectively) drip off.
Furthermore, the precipitator comprises a collecting ba-
sin for liquid water, preferably in the earth-gravity-field
below a steam-delivery-port to a cavity of a domestic ov-
en, into which water in a state as purely as possible being
vapourised is to be fed. At the same time, the collection
basin is preferably arranged in such a way that the water
cannotbe fed exclusively to the water-outlet, butcan also
(or primarily) be fed directly (i.e. without further treatment
and/or external or additional energy supply) back to the
steam-generator, preferably with a basin outlet near a
feed inlet-port of the steam-generator. Alternatively or
additionally, an outlet-port is formed towards a water-
outlet.

[0010] The steam-generator and the precipitator have
a common nominal-fill-level, from which, in use in the
earth-gravity-field,acommon horizontal line is preferably
formed transverse to the (vertical) gravity. from this nom-
inal-fill-level, the steam emerges or rises from the steam-
generator. The nominal-fill-level is therefore determined
by the corresponding requirements for the most energy-
efficient operation of the steam-generator.

[0011] Thewater-outletis arrangedtodischarge water,
for example to maintain said nominal-fill-level. The water-
outlet is arranged in a flow direction within the steam-
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generator at the end. For example, all the above-men-
tioned components of the steam-generating-device are
arranged in the earth-gravity-field above the water-outlet,
so that water flows towards the water-outlet with a down-
ward gradient during operation of the steam-generator.
[0012] It is now proposed that a siphon is provided
which is connected upstream of the water-outlet in the
direction of flow within the steam-generating-device.
Such a siphon has at least one threshold that must be
overcome by the outflowing water against the force of
gravity during operation. This defines a siphon-level. In
one embodiment, the siphon is a reverse-U-shaped con-
duct with the siphon-level being defined by the bottom of
the U-shape, which is the highest point of that conduct.
If the siphon-level is not exceeded by the water in the
steam-generator and precipitator, i.e. the current fill-lev-
el, the water cannot flow out via the water-outlet. Only
when the siphon-level is exceeded can at least part of
the water flow out via the water-outlet.

[0013] By arranging the siphon-level (in an installed
domestic oven in the earth-gravity-field) at or above the
nominal-fill-level, the nominal-fill-level can be maintained
without further means, especially without an active con-
trol via, for example, an active outlet valve or an active
pump. Atthe same time, however, inthe event of cleaning
(for example, the descaling mentioned at the beginning),
an outflow of (cleaning) fluid is possible, also passively
at least with regard to the water-outlet. In one embodi-
ment, a cleaning liquid is passively expelled from the
steam-generating-device without the need for rinsing as
soon as the siphon-level has been overcome, whereby
all or almost all of the liquid is then drawn out by itself
overcoming the siphon-level (which is higher at least to-
wards the end) as a result of the water column pressure
in relation to the water-outlet, which is always lower, al-
though the threshold is connected upstream of the water-
outlet.

[0014] In one embodiment, the nominal-fill-level is ac-
tively controlled, for example using a flow rate and/or
evaporation rate in the direction of flow upstream of the
siphon. In one embodiment, water overflow is accepted
and the nominal-fill-level is reliably adjusted passively
using the effect of the siphon-level. In one embodiment,
the liquid sensor or temperature sensor of the steam-
generator is used to detect a need for water i.e., to con-
clude that the fill-level has dropped below the nominal-
fill-level. It should be noted that in a preferred embodi-
ment, the nominal-fill-level is a range that oscillates
around a control value or above or below the control val-
ue, but by an amount acceptable for the use.

[0015] It is further proposed in an advantageous em-
bodiment of the steam-generating-device that the water-
outlet is connectable or connected to a descaling-recep-
tacle.

[0016] Inthis embodiment, the water-outletis connect-
ed to a descaling-receptacle, for example a container
thatis integrated permanently or during normal operation
of the steam-generator or a basin that is inserted or po-
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sitioned when required. This makes it easy to collect the
water (e.g. in the event of overfilling of the steam-gener-
ating-device or an internal fault) and/or a cleaning liquid.
In an alternative embodiment, the water-outlet is con-
nected to a standard household wall connection, in this
case correspondingly for waste water (preferably perma-
nently installed).

[0017] Itis further proposed in an advantageous em-
bodiment of the steam-generating-device that said wa-
ter-source comprises an active inlet-valve, said active
inlet-valve being located in an installed domestic oven in
the earth-gravity-field above the nominal-fill-level of the
precipitator and the steam-generator.

[0018] Using the active inlet-valve, the nominal-fill-lev-
el (or other desired fill-level) is easily and safely adjust-
able under the assumed or electronically verified condi-
tion that sufficient water is provided by the water-source.
In an advantageous embodiment, the active inlet-valve
is the sole admission control for water to the steam-gen-
erator. The active inlet-valve is transferable to at least
two positions, namely a (fully) open position and a (fully)
closed position. Alternatively, the active inlet-valve is set
up to meter the flow i.e., different flow cross-sections can
be (actively) set in a discrete or continuously adjustable
manner. The inlet-valve is preferably electronically con-
trollable, for example with an electric actuator.

[0019] Itis further proposed in an advantageous em-
bodiment of the steam-generating-device that the water-
source comprises a water-tank which, in an installed do-
mestic oven, is arranged in the earth-gravity-field above
the nominal-fill-level of the precipitator and the steam-
generator, wherein the water passes from the water tank
to the steam generator solely due to gravitational force
acting on the water itself.

[0020] In this embodiment, a water-tank is set up to
provide water for the steam-generator. In one embodi-
ment, the water-tank can be supplied with water directly
from a standard household wall connection. In one em-
bodiment, a household wall connection is connected in
addition to the water-tank for providing water. In a pre-
ferred embodiment, the water-tank is manually refillable
by a user and provides a sufficient volume of water for a
predetermined period of use. Preferably, the volume of
water is such that a complete cleaning process (accord-
ing to a physical necessity and/or a software-specified
one) can be carried out with sufficient water and/or clean-
ing fluid without refilling in the meantime. In an advanta-
geous embodiment, the (target) volume of the water-tank
isjust setup sothatitis emptied after a complete cleaning
process.

[0021] It is further proposed in an advantageous em-
bodiment of the steam-generating-device that the water-
tank is directly connected to the water-outlet via an over-
flow-connection.

[0022] Itis proposed that the water-tank has an over-
flow-connection so that the water-tank cannot be over-
filled and thus an overflow into other areas, for example
with corrosion-prone and/or electronic or electrically con-
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ductive elements, is prevented. According to the above
suggestion, the overflow-connection is directly connect-
ed to the water-outlet, so that in one embodiment the
overflowing water drains into a permanently installed
container or basin provided for this purpose or a (sewage)
wall connection. Alternatively, a basinlike depression is
formed in the cavity of the domestic oven, for example,
oran overflow is noticeable to a user because of the (non-
corrosive) steam-resistant material in the cavity, and the
water that has overflowed there can be removed, for ex-
ample, collected, without damage and with little effort.
Alternatively, the overflowed water can also remain there
and be evaporated during the operation of the domestic
oven when itis nextheated (for example, when preparing
comestible goods).

[0023] The overflow-connection is directly connected
to the water-outlet in such a way that it is downstream of
the siphon in the direction of flow (of the water behind
the inlet-valve) i.e., it does not have to overcome the si-
phon-level in order to flow out through the water-outlet.
This means that the setting, preferably regulation, of the
nominal-fill-levelis not affected by overflowing water from
the water-tank.

[0024] It should be noted that herein an outlet, over-
flow-connection and inlet-connection and similar desig-
nations defines pipes or hoses, preferably each a single
pipe or hose, as the case may be, comprising (for exam-
ple using welds or sleeves) sections connected in series.
Such subsections are also interrupted, for example, by
a component such as the inlet-connection being inter-
rupted (or split into two parts) by the inlet-valve.

[0025] It is further proposed in an advantageous em-
bodiment of the steam-generating-device that an inlet-
valve according to an embodiment of above description
is arranged in an inlet-connection for supplying water to
the steam-generator and is arranged in an installed do-
mestic oven in the earth-gravity-field below the water-
tank.

[0026] In this embodiment, the active inlet-valve is ar-
ranged in the earth-gravity-field below the water-tank and
thus, when the water-tank is sufficiently filled, a sufficient
water column pressure is applied to the active inlet-valve,
which is preferably constant within a narrow range with
the aid of an appropriate design of the water-tank. A water
column pressure that is considered sufficient here ena-
bles the nominal-fill-level to be set (or regulated) using
only opening and closing the active inlet-valve. Itis there-
fore not necessary to provide a pump or to compulsorily
provide the water using a wall connection with an appro-
priate household water pressure as water-source. The
only necessary active (i.e., performing an active move-
ment) component of the steam-generating-device in this
embodiment is the active inlet-valve.

[0027] It should be noted that in an advantageous em-
bodiment, a plurality of sensors are used, but these only
require a fraction of the (electrical) energy that a pump
requires. Itshould also be noted that the active inlet-valve
also requires significantly less energy and is less com-
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plicated and thus more cost-effective to implement than
a shut-off valve, as is necessary for a wall connection as
a water-source, because the water column pressure of
the water-tank is lower than a normal household water
pressure for which such a shut-off valve must be de-
signed.

[0028] It is further proposed in an advantageous em-
bodiment of the steam-generating-device that the pre-
cipitator comprises a steam-delivery-port to a cavity of a
domestic oven, the steam-delivery-port being simultane-
ously connected via a bridge-connection to an inlet-con-
nection between the water-source and the precipitator
and the steam-generator, and to the siphon.

[0029] In this embodiment, a steam-delivery-port for
the cavity is part of the precipitator. In one embodiment,
the precipitator is a coherent box, for example with a pot
and a lid or injection moulded in one piece. In one em-
bodiment, the precipitator is formed from a conduit sys-
tem. In an alternative embodiment, the precipitator is ar-
ranged upstream of the steam-delivery-port in the flow
direction of the steam generated by the steam-generator.
[0030] It is further proposed here that (in combination
with one of the aforementioned embodiments of the
steam-delivery-port) a bridge-connection is further pro-
vided. This bridge-connection is provided for discharging
condensed water, whereby the condensed water is re-
circulated using the bridge-connection. The bridge-con-
nection is in fact connected between the water-source
and the precipitator and the steam-generator, as well as
the siphon, and is thus arranged upstream of the precip-
itator and the steam-generator, as well as the siphon, in
the direction of flow of the condensed water. In one em-
bodiment, the condensed water is recirculated without
further control and/or without measurement.

[0031] Itis further proposed in an advantageous em-
bodiment of the steam-generating-device that the bridge-
connection of the steam-delivery-port in an installed do-
mestic oven beingin the earth-gravity-field below aninlet-
valve according to an embodiment of above description
is connected to an inlet-connection between the water-
source and the precipitator and the steam-generator, as
well as the siphon.

[0032] Here it is proposed that the bridge-connection
is connected in the earth-gravity-field below the active
inlet-valve as described above. Thus, the condensed wa-
ter is kept in the section that is fed with water from the
water-source in a controlled manner using the active in-
let-valve. At the same time, the desired nominal-fill-level
is maintained using the siphon-level, preferably as de-
scribed above without any further control means besides
the active inlet-valve.

[0033] Itis further proposed in an advantageous em-
bodiment of the steam-generating-device that the bridge-
connection of the steam-delivery-port has a point which,
in an installed domestic oven, is higher in the earth-grav-
ity-field than the steam-delivery-port.

[0034] Using this raised point, the bridge-connection
is also designed in a siphon-like manner, whereby firstly,
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as a result of the rise of the bridge-connection starting
from the steam-delivery-port, an inflow of steam into the
bridge-connection is limited and secondly, a proportion
already present as liquid water (condensed water) flows
directly back into the precipitator. Water that gets behind
the highest point of the bridge-connection, for example
from the steam form only condenses there, is then re-
turned to the system as described above. The bridge-
connection formed in this way is protected from impair-
ment by deposits, such as limescale, over a targeted
service life of the steam-generating-device and does not
necessarily have to be cleaned during a cleaning proc-
ess.

[0035] According to a further aspect, a domestic oven
is proposed comprising at least the following compo-
nents:

- acavity having a front-opening for receiving comes-
tible goods to be heated;

- a heating-device for raising the temperature within
the cavity; and

- a steam-generating-device according to an above
described embodiment, the steam-generating-de-
vice being connected to the cavity for releasing
steam using a steam-delivery-port.

[0036] The domestic oven is, for example, a steam
cooker, a baking oven and/or a microwave oven, where-
by preferably a steam cooking function is integrated into
both of the latter using the steam-generating-device in
accordance with an embodiment described above. In op-
eration, a front-opening closable by a door is provided at
the front and/or at the top, via which the cavity of the
domestic oven is accessible to a user, wherein a climate
can be set within the cavity i.e., usually an increased
temperature and/or increased humidity compared to the
(kitchen) environment. For this purpose, the cavity and/or
the door is preferably thermally insulated from the envi-
ronment. It should be noted that the domestic oven pro-
posed here is designed with an integrated or without i.e.,
separate, door. A heating-device is provided for heating
the space in the cavity. For generating steam or in-
creased humidity, the steam-generating-device is pro-
vided. Furthermore, the domestic oven comprises a wa-
ter-source, whereby this is formed in one embodiment
as a water-tank or alternatively by a connection (for ex-
ample together with a pipe) for a wall connection cus-
tomary in households.

[0037] A domestic oven according to one embodiment
includes an oven body, a (cooking) cavity inside the oven
body, a control panel with a water (pull-out) drawer for
loading water, a steam-generating device located in a
compartment external to the cavity.

[0038] In one embodiment, the domestic oven com-
prises a water-tank, an (inlet) valve being fluidically con-
nected to the water-tank at the valve inlet, and connected
to a steam-generator (circuit) at the valve outlet, a steam-
generator being fluidically connected to the valve, where-
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in the steam-generator delivers steam to the cavity, a
siphon connected on one end to the lowest part in the
steam-generator circuit and behind the valve (can be the
steam-generator), and on the other end to an outlet that
in one embodiment leads into the cavity or to the front
face of the oven. Further, the end of the siphon being
connected to the cavity is located at an elevation below
the lowest part of the steam-generator circuit in the di-
rection of gravity, and the working water level of the
steam-generator being lower (in a gravity direction) than
the highest portion of the siphon.

[0039] The above layout of components allows the
steam-generating-device to work normally when the wa-
ter level is kept at the nominal level (or lower), but also
enables a method of draining the steam circuit.

[0040] This water draining method implies that the wa-
ter valve opens for the necessary amount of time to let
a water portion to fill up the steam generating circuit, at
least up to the highest portion of the siphon, so then the
siphon is activated and all the water contained in the
steam system will move to the bridge-connection outlet
thanks to the principle of the siphon.

[0041] When the user selects a steam cooking func-
tion, or acooking function that requires steam, the steam-
generating-device will be activated. When the steam gen-
eration is active, the steam-generator is powered and
therefore it is evaporating water. Steam then is injected
inside the cooking cavity in order to enhance cooking
performance.

[0042] During such working condition, in order to guar-
antee the maximum efficiency, the steam-generator will
need a stable water level. Such (nominal) level is con-
veniently located below the highest portion of the siphon,
in order to prevent accidental spillage off water into the
siphon.

[0043] While the steam-generator is evaporating wa-
ter, the water level obviously decreases. In order to main-
tain the water level inside the steam-generator approxi-
mately constant, the water valve will open or a pump will
provide water (pressure) to allow the necessary amount
of water toreplenish the system, and reach back the nom-
inal water level.

[0044] This waterfeeding system can be controlled ac-
cording to a closed loop, by using the signal from a water
level sensor located in the steam generation circuit, ap-
proximately at the height of the nominal-fill-level. A pos-
sible control logic for such system can be the following:

When the water level goes below the target-height
due to evaporation, the sensor will detectit. The oven
controls are receiving this signal, commanding the
opening of the valve.

The valve will stay open until the level sensor detects
that the water level is back at the target-height. Once
target-height is reached, the valve will close.

[0045] Example use case - system drain/rinse:
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1. The user puts a tray below the water-outlet exit in
the cavity (or a pitcher below a water exit in the front
frame);
2. The user fills the water-tank with fresh water up
to the maximum level. Then, the user presses "start
drain" in a user interface of the domestic oven;
3. The inlet-valve will let a first or the entire amount
of water pass through. Eventually, the water will
reach the highest portion of the siphon, activating
the siphon effect;
4. The inlet-valve is left open for the necessary
amount of time for emptying the whole content of the
tank in the steam generation system;
5. Allthe liquid in the system is transferred to the tray
(or pitcher) put by the user at step 1; and
6. This operation can be repeated in order to get a
more effective rinse.
[0046] Example use cases - descaling:
1. The user puts a tray below the water-outlet in the
cavity (or a pitcher below a water exit in the front
frame);
2. The userfills the water-tank with fresh water mixed
with a descaling agent up to the maximum level.
Then, the user presses "start descaling” in a user
interface of the domestic oven;
3. The inlet-valve will let a first or the entire amount
of the (descaling) liquid to pass through until the wa-
ter level sensor detects that the circuit is full;
4. The liquid is left in the circuit in order dissolve
limescale. The fluid can also be heated up to boost
the descaling;
5. After a certain amount of time, the valve is opened
to let the remaining fluid or a fluid (without descaling
agent) freshly filled into the water-tank by the user
or from a different tank to flow into the system. This
will trigger the siphon effect;
6. All the liquid in the system is transferred to the tray
or pitcher put by the user;
7.In case in step 5, the remaining fluid contains des-
caling agent, a system drain or rinse with fresh water
is performed as describe above, wherein preferably
the user does not have to start the program by press-
ing "start drain" and/or only acknowledge that the
water-tank is refilled with (clean) water.

[0047] It is further proposed in an advantageous em-
bodiment of the domestic oven that a water-tank accord-
ing to an embodiment of above description is arranged
in the installed domestic oven in the earth-gravity-field
above the cavity.

[0048] In this embodiment, a usually available instal-
lation space can be utilised at the same time, which is
spanned vertically above the cavity by electronic com-
ponents and/or the installation space of a hotplate ar-
ranged above it. Furthermore, the water-tank is thus ar-
ranged at a height that is easily accessible for a user in
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the usual arrangement of a domestic oven in a kitchen.
[0049] It is further proposed in an advantageous em-
bodiment of the domestic oven that the water-tank can
be filled from the front with respect to the front-opening
of the cavity,

preferably using a pull-out drawer.

[0050] A water-tank that can be filled from the front is
particularly easy for a user to access. A pull-out drawer
enables the ergonomic pouring of water or the use of any
vessels for pouring water into the water-tank.

[0051] Itis further proposed in an advantageous em-
bodiment of the domestic oven that in the installed do-
mestic oven, with respect to the front-opening, at least
one of the following components is located behind the
cavity:

- the steam-generator;

- the precipitator;

- the siphon;

- an inlet-valve according to an embodiment as de-
scribed above; and

- a steam-delivery-port according to an embodiment
as described above.

[0052] An embodiment with all the components men-
tioned being arranged behind the cavity is particularly
space-saving in a normally available installation space,
inwhich the installation depth of the cavity and other com-
ponents of the domestic oven is not fully utilised. In an
alternative embodiment, all or some of said components
are arranged laterally, below or above the cavity. In yet
another alternative embodiment, said components or the
entire steam-generating-device are housed in a separate
installation space from the installation space provided for
the domestic oven.

[0053] Itis further proposed in an advantageous em-
bodiment of the domestic oven that the heating-device
comprises at least one of the following heat sources:

- an electric heating coil;
- agas burner; and
- a magnetron.

[0054] In one embodiment, a fan is also provided to
distribute the generated heat. In one embodiment, two
separate means are provided, for example a gas burner
and an electric heating coil, or for example at least one
electric heating coil and a magnetron (for generating so-
called microwaves). In one embodiment, a means for
generating top heat and a separate means for generating
bottom heat are comprised by the heating-device.
[0055] It is further proposed in an advantageous em-
bodiment of the domestic oven that a wet-bulb-sensor-
device is arranged in the cavity,

wherein releasing steam via the steam-delivery-port into
the cavity is controlled using the wet-bulb-sensor-device.
[0056] The wet-bulb-sensor-device is set up to detect
the wet bulb temperature, whereby a basin or its opening
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(oriented upwards during operation) and the temperature
sensor are arranged in the cavity for this purpose. A tem-
perature detected using the wet-bulb-sensor-device can
be used as an input value, preferably in addition to a dry
temperature detection, for the temperature control device
orintegrated into a corresponding control loop. The tem-
perature and/or the relative humidity as a setpointis spec-
ified by a user directly or indirectly (for example via a
programme). Depending on the desired water vapour
saturation in the cavity, steam is generated by the steam-
generator on the basis of the measured values of the
wet-bulb-sensor-device. The wet-bulb-sensor-device it-
selfis to be supplied with water, whereby this is preferably
made available using the said water-source, particularly
preferably from the water-tank of the wet-bulb-sensor-
device arranged above the cavity (in use in the earth-
gravity-field).

[0057] The invention described above is explained in
detail below against the relevant technical background
with reference to the accompanying drawings, which
show preferred embodiments. The invention is in no way
limited by the purely schematic drawings, it being noted
that the drawings are not dimensionally accurate and are
not suitable for defining dimensional relationships. It is
illustrated in

Fig. 1:  a perspective rear view of a domestic oven;

Fig. 2: a schematic view of a steam-generating-de-
vice with the inlet-valve closed;

Fig. 3:  the schematic view of the steam-generating-
device according to Fig. 2 with the inlet-valve
open;

Fig. 4: the schematic view of the steam-generating-
device according to Fig. 2 and Fig. 3 without
water supply from the water-source; and

Fig. 5: a perspective front view of a domestic oven.

[0058] Fig. 1 shows adomesticoven2ina perspective

rear view. Here you can see the modification around the
cavity 17. The front-opening 20 is covered here. In the
embodiment shown, apart from the water-source 3,
which is designed here as a water-tank 13, all other com-
ponents of the steam-generating-device 1 are arranged
at the rear side of the domestic oven 2. An overflow-
connection 14 can be seen on the farleft of the illustration,
using which a maximum filling level of the water-tank 13
is defined. The overflow-connection 14 is connected to
a water-outlet 6, which opens into the cavity 17, for ex-
ample as shown in Fig. 5. An inlet-connection 15 can be
seen on the water-tank 13 below the connection of the
overflow-connection 14, which in the further course runs
to the right of the overflow-connection 14 as shown.

[0059] Within the inlet-connection 15 an active inlet-
valve 12 can be seen, which is arranged in the earth-
gravity-field 10 below the water-tank 13. The inlet-con-
nection 15 (behind the inlet-valve 12) opens into a dis-
tributor 24, which in the illustration is inclined to the left,
i.e. towards the water-outlet 6, at a small angle (for ex-
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ample 5° [five degrees of 360°]) to 10° to a ground plane
(to which the earth-gravity-field 10 is normally aligned).
As shown, a steam-generator 4 is connected to the right
of the course of the distributor 24 i.e., against a flow di-
rection with no water column in the inlet-connection 15.
the steam-generator 4 has a bend upwards and opens
into a precipitator 5. The precipitator 5 is here in the form
of a continuous box with a labyrinth-like wall, so that the
steam must flow from a highest point in the precipitator
5 to a lower point in order to reach the steam-delivery-
port 16, which is here arranged in a conduit which is
formed separately from the continuous box of the precip-
itator 5 and merges (in the direction away from the pre-
cipitator 5) behind the steam-delivery-port 16 into a
bridge-connection 18. The steam-delivery-port 16 is con-
nected from the rear-outside to the cavity 17 for discharg-
ingthe generated steaminto the cavity 17. The said outlet
18 here has a (highest) point 19, which is higher in the
earth-gravity-field 10 than the steam-delivery-port 16.
Behind this highest point 19, the outlet 18 opens into the
inlet-connection 15, in this case below the inlet-valve 12.
The precipitator 5 is also connected to the distributor 24
immediately before the steam-generator 4 enters. In the
direction of flow downstream of the inlet-connection 15,
the distributor 24 opens into a siphon 8, which is con-
cealed here (compare Fig. 2 to Fig. 4).

[0060] Fig. 2 shows a schematic view of a steam-gen-
erator 1 with the inlet-valve 12 closed. A water-source 3,
for example a water-tank 13 (here purely optionally with
a pull-out drawer 22), is shown at the top left. Above the
inlet-connection 15, an active inlet-valve 12 is sketched,
which is arranged below in the earth-gravity-field 10 and
which, as said, is shown in the closed state and thus the
water from the water-source 3 is prevented from flowing
into the distributor 24. Behind i.e., below the active inlet-
valve 12, the inlet-connection 15 opens into the distrib-
utor 24, which runs to the right as shown (i.e., uphill) to
the steam-generator 4 and the precipitator 5. In the earth-
gravity-field 10 below a lowest point of the steam-gener-
ating-device 1, i.e. in this embodiment of the distributor
24, the water-outlet 6, which in this embodiment opens
into the cavity 17, is connected to the siphon 8. It should
also be noted that a steam-delivery-port 16 is provided
in the earth-gravity-field 10 above the precipitator 5 to-
wards the cavity 17.

[0061] For traceability, a reference-level 25 is defined
at the lowest point of the distributor 24, from which the
target-height 26 i.e., the vertical distance, to the nominal-
fill-level 7 is defined. The siphon-height27i.e., the vertical
distance, to the siphon-level 9 is also defined from the
reference-level 25. The siphon-height 27 is greater than
the target-height 26. Furthermore, the valve-height 28
i.e., the vertical distance, between the reference-level 25
and the active inlet-valve 12 is defined, as well as the
minimum tankheight i.e., the vertical distance, between
the reference-level 25 and the deepest point of the water-
source 3 is defined. These mentioned heights are located
in the earth-gravity-field 10 above the reference-level 25.
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The outlet-depth 29 i.e., the vertical distance between
the reference-level 25 and the water-outlet 6, on the other
hand, is arranged in the earth-gravity-field 10 below the
reference-level 25.

[0062] Here it can be seen that a nominal-fill-level 7 is
set below the siphon-level 9 of the siphon 8, set up using
appropriate control of the active inlet-valve 12 and oth-
erwise using gravity alone. Thus, the water remains in
the system section with the steam-generator 4 and the
precipitator 5, as well as the steam-delivery-port 16. For
example, in Fig. 2to Fig. 4 atime sequence 18 of aclean-
ing process is shown, whereby at least the water in the
distributor 24, the precipitator 5 and the steam-generator
4 is then here a cleaning solution. Here, the cleaning
solution is kept in the state shown for a predetermined
time to dissolve deposits, for example, among other
things, limescale, and is heated if necessary (preferably
using the steam-generator 4).

[0063] Fig. 3 shows the schematic view of the steam-
generating-device 1 according to Fig. 2 with the inlet-
valve 12 open. The water flows here through the active
(open) inlet-valve 12 into the distributor 24 and raises the
fill-level above the nominal-fill-level 7 and also above the
siphon-level 9. The water thus flows out of the water-
outlet 6. This is desirable, for example, for cleaning or
rinsing. Itshould be noted that, apart from the active inlet-
valve 12, no other active component, especially no pump,
is necessary for this either.

[0064] Fig. 4 shows a schematic view of the steam-
generating-device 1 according to Fig. 2 and Fig. 3 without
water supply from the water-source 3. Here it is shown
that the water-source 3 is empty. Alternatively or addi-
tionally, the active inlet-valve 12 is closed again. The cur-
rent fill-level 30 in the steam-generator 4 and the precip-
itator 5 is now again below the siphon-level 9 and even
below the nominal-fill-level 7. But there is still a height-
difference 31 between the current fill-level 30 and the
water-outlet 6, so that there is a water column with suf-
ficient pressure to overcome the threshold of the siphon-
level 9 until all or almost all of the water has flowed out
of the distributor 24. No active component is required for
this either, not even the active inlet-valve 12. If some of
the water or a (food-incompatible or non-taste-neutral)
cleaning solution remains in the distributor 24, such a
flushing process must be repeated atleastonce (but then
with water without cleaning agent), as shown in the chron-
ological sequence of Fig. 2 to Fig. 4.

[0065] Fig. 5 shows a perspective front view of a do-
mestic oven 2. The cavity 17 is visible through the front-
opening 20, in which a suspended grid 32 can be seen.
On the rear wall of the cavity 17 a fan can be seen, which
is simplified here as part of a heating-device 21, whereby
(independently of the fan) a gas burner and/or an electric
heating coil is usually arranged in the bottom wall (below)
and/or in the top wall (above) of the cavity 17.

[0066] The water-outlet6 can also be seen here, which
opens laterally into the cavity 17, whereby a basin is in-
serted here (for example for a cleaning process) as a
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descaling-receptacle 11 in the cavity 17. Above the wa-
ter-outlet 6, a (purely optional) wet-bulb-sensor-device
23 is shown here, by means of which the supply of steam
(the steam-delivery-port 16 is concealed here) and thus
the steam-generator 4 is preferably controlled.

[0067] The steam-generating-device proposed here
enables particularly simple and cost-effective operation.

List of reference numerals

[0068]

steam-generating-device
domestic oven
water-source
steam-generator
precipitator
water-outlet
nominal-fill-level
siphon

9 siphon-level

10  earth-gravity-field

11 descaling-receptacle
12 active inlet-valve

13 water-tank

14  overflow-connection
15  inlet-connection

16  steam-delivery-port
17  cavity

18  bridge-connection
19  highest spot

20 front-opening

21 heating-device

22  pull-out drawer

23  wet-bulb-sensor-device
24 distributor

25  reference-level

26  target-height

27  siphon-height

28  valve-height

29  outlet-depth

30 currentfill-level

31  height-difference

32  furnace-grate

0N O WN -

Claims

1. A steam-generating-device (1) for a domestic oven
(2), comprising at least the following components:

- a water-source (3);

- a steam-generator (4) arranged to be fed with
water from the water-source (3) and arranged
to generate steam;

- a precipitator (5) for condensed water from the
steam of the steam-generator (4);

- a water-outlet (6) for discharging water from
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the precipitator (5) and/or the steam generator
4),

the steam-generator (4) and the precipitator (5)
having a nominal-fill-level (7) for liquid water dur-
ing operation, characterised in that,

a siphon (8) with a fixed siphon-level (9) is also
provided upstream of the water-outlet (6), the
siphon-level (9) being arranged at least at or
above the nominal-fill-level (7) of the precipitator
(5) and the steam-generator (4) when a domes-
tic oven (2) is installed in the earth-gravity-field
(10).

The steam-generating-device (1) according to claim
1,

wherein

the water-outlet (6) is connectable or connected to
a descaling-receptacle (11).

The steam-generating-device (1) according to claim
1 or claim 2, wherein

said water-source (3) comprises an active inlet-valve
(12), said active inlet-valve (12) being located in an
installed domestic oven (2) in the earth-gravity-field
(10) above the nominal-fill-level (7) of the precipitator
(5) and the steam-generator (4).

The steam-generating-device (1) according to one
of the preceding claims, wherein the water-source
(3) comprises awater-tank (13) which, in aninstalled
domestic oven (2), is arranged in the earth-gravity-
field (10) above the nominal-fill-level (7) of the pre-
cipitator (5) and the steam-generator (4),

wherein the water passes from the water-tank (13)
to the steam-generator (4) solely due to gravitational
force acting on the water itself.

The steam-generating-device (1) according to claim
4,

wherein

the water-tank (13) is directly connected to the water-
outlet (6) via an overflow-connection (14).

The steam-generating-device (1) according to claim
4 or claim 5, wherein

an inlet-valve (12) according to claim 3 is arranged
in an inlet-connection (15) for supplying water to the
steam-generator (4) and is arranged in an installed
domestic oven (2) in the earth-gravity-field (10) be-
low the water-tank (13).

The steam-generating-device (1) according to any
one of the preceding claims, wherein

the precipitator (5) comprises a steam- delivery-port
(16)toa cavity (17) of adomesticoven (2), the steam-
delivery-port (16) being simultaneously connected
via a bridge-connection (18) to an inlet-connection
(15) between the water-source (3) and the precipi-
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10.

1.

12.

13.

tator (5) and the steam-generator (4), and to the si-
phon (8).

The steam-generating-device (1) according to claim
7,

wherein

the bridge-connection (18) of the steam-delivery-
port (16) in an installed domestic oven (2) being in
the earth-gravity-field (10) below an inlet-valve (12)
according to claim 3 is connected to an inlet-connec-
tion (15) between the water-source (3) and the pre-
cipitator (5) and the steam-generator (4), as well as
the siphon (8).?

The steam-generating-device (1) according to claim
7 or claim 8, wherein

the bridge-connection (18) of the steam-delivery-
port (16) has a point (19) which, in an installed do-
mestic oven (2), is higher in the earth-gravity-field
than the steam-delivery-port (16).

A domestic oven (2) comprising at least the following
components:

- a cavity (17) having a front-opening (20) for
receiving comestible goods to be heated;

- a heating-device (21) for raising the tempera-
ture within the cavity (17); and

- a steam-generating-device (1) according to
any one of the preceding claims, the steam-gen-
erating-device (1) being connected to the cavity
(17) for releasing steam using a steam-delivery-
port (16).

The domestic oven (2) according to claim 10, where-
in

a water-tank (13) according to claim 4 is arranged in
the installed domestic oven (2) in the earth-gravity-
field (10) above the cavity (17).

The domestic oven (2) according to claim 10 or claim
11,

wherein

the water-tank (13) can be filled from the front with
respect to the front-opening (20) of the cavity (17),
preferably using a pull-out drawer (22).

The domestic oven (2) according to any one of claim
10to claim 12, whereinin the installed domestic oven
(2), with respect to the front-opening (20), at least
one of the following components is located behind
the cavity (17):

- the steam-generator (4);

- the precipitator (5);

- the siphon (8);

- an inlet-valve (12) according to claim 3 or one
of claim 6 to claim 9; and
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- a steam-delivery-port (16) according to one of
claim 7 to claim 9.

14. The domestic oven (2) according to any one of claim
10 to claim 13, wherein the heating-device (21)com- 5
prises at least one of the following heat sources:
- an electric heating coil;
- a gas burner; and

- a magnetron. 10

15. The domestic oven (2) according to any one of claim
10 to claim 14, wherein

awet-bulb-sensor-device (23) is arrangedinthe 15
cavity (17),

wherein releasing steam via the steam-delivery-

port (16) into the cavity (17) is controlled using

the wet-bulb-sensor-device (23).
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