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(54) AN OVEN WITH STEAM COOKING FUNCTION

(67)  The present invention relates to an oven (1)
comprising abody (2) wherein the foodstuffs to be cooked
are placed; a water container (3) which is disposed on
the body (2); at least one supply line (4) which is con-
nected to the water container (3) at one end; at least one
steam generator (5) to which the water taken from the
supply line (4) is delivered; a tank (6) which is connected
to said steam generator (5) by means of at least a first
connection member (7), which is positioned longitudinal-

ly and vertically so as to be parallel to the steam generator
(5) and which comprises a buffer region (6.1) where the
water level is kept fixed, an active region (6.2) where the
water level changes and an empty region (6.3) for pre-
venting overflow; and a control unit (8) which is config-
ured to instruct the supply line (4) to deliver water when
the water level in the active region (6.2) drops to a pre-
determined value and to control the water levels in the
buffer region (6.1) and the active region (6.2).

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 394 257 A1 2

Description
Technical Field

[0001] The present invention relates to a household
oven with steam cooking function. The present invention
alsorelates to a steam generation system for a household
oven with steam cooking function and a to method for
controlling a steam generation system for a household
oven with steam cooking function.

State of the Art

[0002] Steam cooking has become very important to-
day as the technique of using steam in household ovens
ensures the cooking of very tasty foodstuffs and pre-
serves the nutrients naturally present in foodstuffs. The
number of household ovens which has steam cooking
function increases day by day. In the state of the art ov-
ens, a steam generation system is arranged outside the
oven cavity and the steam is injected into the oven cavity
through one or more nozzles. Therefore, in the household
ovens, it became necessary to control and deliver the
steam to be sent into the oven.

[0003] Various methods are used in the state of the art
to control a steam generation system of a household oven
with steam cooking function. One of these is to activate
the steam generator, and then detect the temperature in
the steam generator. If there is no water in the steam
generator, the steam generator remains active and the
temperature peaks. In this scenario, the pumps are re-
quired to draw water from the beginning each time, which
causes the cooking quality to decrease. Moreover, run-
ning out of water in the system causes problems such
as the thermal relay breaking contact.

[0004] After detecting the temperature in the steam
generator, itis checked whether this temperature is high-
er than a predetermined threshold temperature value. If
the detected temperature is higher than the set threshold
temperature value, the system is deactivated by means
of a control valve. If the detected temperature is lower
than the predetermined temperature value, then the sys-
tem continues to control the temperature. However, with
these techniques used, if the steam generator is not
cooled down, the control valve is opened again. There-
fore, the steam generator heater is turned on and off very
frequently, which causes condensation in the hose when
the steam is cut off. All of these situations prevent the
steam control system from operating correctly, create a
danger in the oven and cause an increase in the energy
consumption.

[0005] One of the technical problems encountered in
the state of the artis thatitis required to wait for the water
to bubble or boil in order to generate steam. As a result,
the first steam formed while the water is heated pushes
the hot water, which is not yet heated enough, causing
adouble phase flow. Therefore, the water cannotbe heat-
ed homogeneously and the steam flow rate cannot be
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adjusted in the current system. As a result, the different
steam flow rates required for different foodstuffs or the
continuous operation of the system cannot be obtained.
[0006] In the state of the art Patent Application No.
US2013042768A1, a cooking device is disclosed, com-
prising a heating chamber wherein the foodstuffs are
placed and heated; a steam generation receptacle com-
prising a water evaporation chamber; a heat source
which heats the steam generation receptacle; a water
supply device which supplies water to the water evapo-
ration chamber; a primary opening for directing steam
from the evaporation chamber; a spray opening which
sprays the steam leaving the primary opening into the
heating chamber; and a buffer chamber which is con-
nected via the primary opening and the spray opening.

Brief Description of the Invention

[0007] Theaimofthe presentinventionistouseasmall
volume steam generator which occupies less space and
to realize an oven with steam cooking function which en-
sures that the water supply in the pipe-type steam gen-
erators continues for a longer time compared to the hor-
izontal and large volume steam generators so as to pre-
vent the steam generator from remaining dry and to en-
sure user safety.

[0008] Another aim of the present invention is the re-
alization of an oven structure which ensures that unevap-
orated hot water, which is not desired to be delivered into
the oven, is separate and reused, and that waste water
is not generated.

[0009] Another aim of the present invention is the re-
alization of an oven which ensures that hotter water en-
ters the steam generator as a result of the mixing of the
separated hot water and the water entering the steam
generation system, that the water with a higher temper-
ature is converted into steam in a shorter time, and that
less energy is consumed.

[0010] Another aim of the present invention is the re-
alization of an oven which prevents the waste water for-
mation by reusing the water separated from the steam
generator.

[0011] The oven realized in order to attain the aim of
the present invention, explicated in the first claim and the
respective claims thereof, comprises a body wherein the
foodstuffs to be cooked are placed; a water container
which is disposed on the body; at least one supply line
which is connected to the water container at one end; at
least one steam generator to which the water taken from
the supply line is delivered; a tank which is connected to
said steam generator by means of at least a first connec-
tion member, which is positioned longitudinally and ver-
tically so as to be parallel to the steam generator and
which comprises a buffer region where the water level is
keptfixed, an active region where the water level changes
and an empty region for preventing overflow; and a con-
trol unit which is configured to instruct the supply line to
deliver water when the water level in the active region
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drops to a predetermined value and to control the water
levels in the buffer region and the active region.

[0012] The oven of the present invention comprises
the steam generator and the tank which are positioned
at a level lower than the level at which the water enters
the supply line.

[0013] The oven of the present invention comprises a
tank with approximately 10% to 20% of its volume allo-
cated to the buffer region, approximately 50% to 70% to
the active region, and approximately 20% to 30% to the
empty region.

[0014] The oven of the present invention comprises at
leastone sensor which is positioned at any pointin and/or
on the tank, which measures the water level in the tank
and which transmits the water level information to the
control unitwhen the waterlevel in the active region drops
to a predetermined value.

[0015] The oven of the present invention comprises a
control unit which is configured to enable the supply line
to operate within a predetermined time interval and to
stop the delivery of water from the supply line to the tank
when the operating time of the supply line reaches said
predetermined value.

[0016] The oven of the present invention comprises a
separator which is positioned at a level above the steam
generator and the tank, which is connected to the steam
generator by at least one second connection member
and connected to the tank by atleast one third connection
member, and which separates the water and the steam
coming from the steam generator.

[0017] The oven of the present invention comprises a
supply line which is connected to the water container at
one end and to the steam generator or the tank or the
separation tank at the other end, and which enables the
water taken from the water container to be delivered to
the steam generator and/or the tank from top to bottom
with the effect of gravity.

[0018] An oven realized in order to attain the aim of
the presentinvention is illustrated in the attached figures,
where:

Figure 1: is the top perspective view of the oven of
the present invention.

Figure 2: is the front perspective view of the steam
generator, the tank and the separation receptacle of

the present invention.

[0019] The following numerals are referred to in the
description of the present invention:

1. Oven
2. Body
3. Water container

4. Supply line
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5. Steam generator
6. Tank
6.1 Buffer region
6.2 Active region
6.3 Empty region
7. First connection member
8. Control unit
9. Sensor
10. Separation receptacle
11. Second connection member
12. Third connection member
13. Delivery line
Y: Water delivery direction
A: Water filling direction
Detailed Description of the Invention

[0020] The present invention relates to an oven (1)
comprising abody (2) wherein the foodstuffs to be cooked
are placed; a water container (3) which is placed on the
body (2) and which is filled with water; at least one supply
line (4) which is connected to the water container (3) at
one end; at least one steam generator (5) to which the
water taken from the supply line (4) is delivered; at least
one tank (6); and at least one first connection member
(7) which connects the steam generator (5) and the tank
(6) to each other. The steam generator (5) and the tank
(6) are positioned longitudinally and vertically so as to be
parallel to each other.

[0021] In an embodiment of the present invention, the
steam generator (5) and the tank (6) are positioned at a
level lower than the level at which the water enters the
supply line (4).

[0022] In an embodiment of the present invention, the
tank (6) comprises a buffer region (6.1) which continu-
ously contains water, an active region (6.2) where the
water level changes and an empty region (6.3) for pre-
venting overflow.

[0023] In an embodiment of the present invention, the
oven (1) comprises a control unit (8) which is configured
to instruct the supply line (4) to deliver water when the
water level in the active region (6.2) drops to a predeter-
mined value and to control the water levels in the buffer
region (6.1) and active region (6.2). By means of the
present invention, the buffer region (6.1) is enabled to
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remain constantly filled with water during the cooking
process, thus preventing the steam generator (5) from
remaining dry during the operating time of the oven (1).
Thus, the need for the supply line (4) in the oven (1) to
constantly deliver the water or for the oven (1) to be con-
stantly turned on and off is eliminated. Thus, energy ef-
ficiency and safe operation of the system are provided.
[0024] In an embodiment of the present invention, ap-
proximately 10% to 20% of the tank (6) volume is allo-
cated to the buffer region (6.1), approximately 50% to
70% to the active region (6.2), and approximately 20%
to 30% to the empty region (6.3) so as to prevent the
boiling water in the steam generator (5) from overflowing.
[0025] In an embodiment of the present invention, the
oven (1) further comprises at least one sensor (9) which
is positioned at any point in and/or on the tank (6), which
measures the water level in the tank (6) and which trans-
mits the water level information to the control unit (8)
when the water level in the active region (6.2) drops to a
predetermined value.

[0026] Inanotherembodimentofthe presentinvention,
the water level control is monitored by means of an al-
gorithm in the control unit (8). The oven (1) comprises a
control unit (8) which is configured to enable the supply
line (4) to operate within a predetermined time interval
and to stop the delivery of water from the supply line (4)
to the tank (6) when the operating time of the supply line
(4) reaches said predetermined value. When the water
volume in the tank (6) drops to a certain level, the control
unit (8) gives the command to deliver water to the tank
(6) again.

[0027] The oven (1) of the invention comprises at least
one supply line (4) which ensures the delivery of water
in a top to bottom direction (Y); a steam generator (5)
which is positioned longitudinally and vertically; a tank
(6) which is positioned longitudinally and vertically so as
to be parallel to the steam generator (5); and a first con-
nection member (7) which connects the steam generator
(5) and the tank (6) to each other, wherein the water
delivered from the supply line (4)is delivered to the steam
generator (5) and/or the tank (6) in a bottom to top direc-
tion (A).

[0028] In an embodiment of the present invention, the
oven (1) further comprises a separation receptacle (10)
which separates the water and the steam from each other
and which is positioned at a higher level than the steam
generator (5) and the tank (6).

[0029] In an embodiment of the present invention, the
connection of the steam generator (5) and the separation
receptacle (10) is provided by at least a second connec-
tion member (11), and the connection of the tank (6) and
the separation receptacle (10) is provided by at least a
third connection member (12).

[0030] In an embodiment of the present invention, the
supply line (4) provides connection with the water con-
tainer (3) at one end and with the steam generator (5) or
the tank (6) or the separation receptacle (10) at the other
end so as to ensure that the water is taken from the water
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container (3) and delivered to the steam generator (5)
and/or the tank (6) in a top to bottom direction (Y) with
the effect of gravity.

[0031] In an embodiment of the present invention, the
second connection member (11) is connected to the
steam generator (5) at one end and the separation re-
ceptacle (10) at the other end so as to provide the con-
nection between the steam generator (5) and the sepa-
rator vessel (10), and delivers the water and the steam
leaving the steam generator (5) together to the separa-
tion receptacle (10).

[0032] In an embodiment of the present invention, the
third connection member (12) is connected to the sepa-
ration receptacle (10) at one end and the tank (6) at the
other end so as to provide the connection between the
separation receptacle (10) and the tank (6), and delivers
the water separated in the separation receptacle (10) to
the tank (6).

[0033] Inan embodiment of the present invention, the
oven (1) further comprises at least one delivery line (13)
which provides the delivery of the steam leaving the sep-
aration receptacle (10). The delivery line (13) is connect-
ed to the separation receptacle (10) at one end and the
body (2) at the other end so as to provide the connection
between the separation receptacle (10) and the body (2),
and delivers the steam separated in the separation re-
ceptacle (10) to the body (2).

[0034] In an embodiment of the present invention, the
water is delivered in the direction Y through the supply
line (4) upon the instruction of the control unit (8). Thus,
the water is delivered to the steam generator (5) and/or
the tank (6) with the effect of gravity through the supply
line (4). Then, the water is delivered in the direction A
into the steam generator (5) and the tank (6), which are
positioned in a vertical position so as to be parallel to
each other. The buffer region (6.1) is completely filled
with water by means of the water delivered to the tank
(6). The steam generator (5) and the tank (6), which are
connected to each other by means of the first connection
member (7) and form a U-shaped structure, operate on
the principle of communicating vessels. The water in the
steam generator (5) and the tank (6) always remains at
the same level. Thislevel is controlled by the active region
(6.2) where the water level changes. Due to its structure,
the steam generator (5) is a generator with a small water
volume. The large volume tank (6) positioned parallel to
the steam generator (5) can store a volume of water suf-
ficient to meet the needs of the system. The control unit
(8) checks the water level information as the amount of
water in the steam generator (5) decreases and ensures
that the water is delivered to the tank (6) through the
supply line (4) when the water level in the active region
(6.2) decreases to a predetermined value. With the prin-
ciple of communicating vessels, continuous water flow
is ensured from the tank (6) to the steam generator (5).
The empty region (6.3) in the tank (6) prevents the water
in the tank (6) from overflowing and ensures the safe
delivery of steam to the interior of the body (2).
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[0035] Inanotherembodimentofthe presentinvention,
the supply line (4) provides connection with the separa-
tion receptacle (10) from another end which is not con-
nected to the body (2), and takes the water from the water
container (3) and transmits the same to the separation
receptacle (10) in a top to bottom direction (Y) with the
effect of gravity. Then, the water is delivered from the
separation receptacle (10) to the tank (6) through the
third connection member (12). Afterwards, the water is
delivered in the direction A into the steam generator (5)
andthe tank (6), which are positioned in a vertical position
so as to be parallel to each other. In the steam generator
(5) and the tank (6), which are connected to each other
through the first connection member (7) and form a U-
shaped structure, with the principle of communicating
vessels, the water is delivered from the tank (6) to the
steam generator (5) through the first connection member
(7) such that the water in the steam generator (5) and
the tank (6) always remains at the same level. Thus, the
exhaust/waste/used hot water coming from the steam
generator (5) delivered through the third connection
member (12) is ensured to mix with the water in the active
region (6.2) so as to create an internal circulation instead
of discharge.

[0036] In an embodiment of the present invention, the
supply line (4) is a water supply line which provides de-
livery by means of at least one pump or valve.

[0037] In the preferred embodiment of the present in-
vention, the steam generator (5) is a tube-type generator
(5).

[0038] In an embodiment of the present invention, the
steam generator (5) and the tank (6) are positioned par-
allel to each other and in a vertical position, under the
separation receptacle (10).

[0039] In an embodiment of the present invention, the
oven (1)is a household oven (1) with steam cooking func-
tion.

Claims

1. Anoven (1) comprising a body (2) wherein the food-
stuffs to be cooked are placed; a water container (3)
disposed on the body (2); at least one supply line (4)
connected to the water container (3) at one end; and
at least one steam generator (5) to which the water
taken from the supply line (4) is delivered, charac-
terized by a tank (6) which is connected to said
steam generator (5) by means of at least a first con-
nection member (7), which is positioned longitudi-
nally and vertically so as to be parallel to the steam
generator (5) and which comprises a buffer region
(6.1) where the water level is kept fixed, an active
region (6.2) where the water level changes and an
empty region (6.3) for preventing overflow; and a
control unit (8) which is configured to instruct the
supply line (4) to deliver water when the water level
in the active region (6.2) drops to a predetermined

10

15

20

25

30

35

40

45

50

55

value and to control the water levels in the buffer
region (6.1) and the active region (6.2).

An oven (1) as in Claim 1, characterized by the
steam generator (5) and the tank (6) which are po-
sitioned at a level lower than the level at which the
water enters the supply line (4).

Anoven (1) asin Claim 1 or 2, characterized by the
tank (6) with 1 0% to 20% of its volume allocated to
the buffer region (6.1), 50% to 70% to the active re-
gion (6.2), and 20% to 30% to the empty region (6.3).

Anoven (1) as in any one of the above claims, char-
acterized by at least one sensor (9) which is posi-
tioned at any point in and/or on the tank (6), which
measures the water level in the tank (6) and which
transmits the water level information to the control
unit (8) when the water level in the active region (6.2)
drops to a predetermined value.

An oven (1) as in any one of Claims 1 to 4, charac-
terized by the control unit (8) which is configured to
enable the supply line (4) to operate within a prede-
termined time interval and to stop the delivery of wa-
ter from the supply line (4) to the tank (6) when the
operating time of the supply line (4) reaches said
predetermined value.

Anoven (1) as in any one of the above claims, char-
acterized by a separation receptacle (10) which is
positioned at a level above the steam generator (5)
and the tank (6), which is connected to the steam
generator (5) by at least one second connection
member (11) and connected to the tank (6) by at
least one third connection member (12), and which
separates the water and the steam coming from the
steam generator (5).

Anoven (1) as in any one of the above claims, char-
acterized by the supply line (4) which is connected
to the water container (3) at one end and with the
steam generator (5) or the tank (6) or the separation
receptacle (10) at the other end so as to ensure that
the water is taken from the water container (3) and
delivered to the steam generator (5) and/or the tank
(6) in a top to bottom direction (Y) with the effect of
gravity.
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