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ranged to supply steam to the sealed cooking cham-
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based on the liquid water content and/or the humidity
in the sealed cooking chamber (20). By virtue of this
invention, the liquid water content and/or the humid-
ity in the sealed cooking chamber (20) could be ad-
justed conveniently.
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A Pressure Cooking Device

FIELD OF THE INVENTION
The present invention generally relates to food cooking within a pressurized

environment, and particularly, to a device for pressure cooking.

BACKGROUND OF THE INVENTION

Pressure cooking has been well known and widely applied around the world.
Many pressure cookers have been developed to perform pressure cooking. In a typical
pressure cooking process, food materials are placed inside a sealed vessel with an amount of
water or other water-based cooking liquid such as milk. A heating source (like an electric
heater) is arranged to heat the sealed environment. Pressure is created and increased by
boiling the liquid and by the trapped steam. The food materials are either cooked in the liquid
or in the steam.

Under pressure, the temperature of the liquid and the saturated steam could be
much higher than at atmospheric pressure. Therefore, pressure cooking enables food
materials to be cooked very fast. In home cooking, pressure cooking is used to simulate the
cooking effects of long braising or simmering. In addition, since the time consumption can be

reduced, energy can be saved and more vitamins can be preserved.

SUMMARY OF THE INVENTION

These known pressure cookers have several disadvantages. One important
disadvantage is that they need a long time to build up or release pressure in the sealed vessel.
Since water-based liquid is used to generate steam, the water must be boiled first. In a typical
cooking process with a pressure cooker, it takes several minutes to boil the water of room
temperature used by the consumers, to generate enough steam and finally reach the desired
temperature and pressure.

When releasing pressure, the problem is even more serious. The internal
pressure in the sealed vessel is higher than the atmospheric pressure. Therefore, before
opening the sealed cooking vessel, the pressure should be released to atmospheric pressure

first to ensure safety. However, with the pressure release, the evaporation temperature of
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water becomes lower and water of higher temperature is no longer possible . To cool down
the water, a large amount of new steam is generated, which will act as a negative feedback
and significantly slow down the pressure release process. Therefore, from 1.5 Bar and 130 °C
to atmospheric pressure and 100 °C, the whole pressure release process can take up 10-15
minutes.

Since it takes such a long time to release the pressure, the cooking process
cannot be controlled accurately. After heating is stopped, the food materials still stay in the
cooking environment of high temperature and high pressure for a period of time before they
are taken out, and in most pressure cooking devices the pressure release process cannot be
controlled accurately.

Furthermore, since the cooking vessel cannot be opened, it is impossible to
monitor or adjust the cooking process. During cooking, the cook has no access to the food
materials to check their status or to add some ingredients. Everything should be ready before
cooking starts.

There have already been some attempts to reduce the time necessary for
releasing pressure. For example, some special pressure release elements are included to help
the pressure release. Some pressure cookers also allow the users to accelerate the cooling
process with cool tap water. However, the results are not satisfactory.

Another disadvantage of known pressure cookers is that the humidity in the
cooking chamber cannot be adjusted conveniently. Therefore, only a limited number of
cooking methods can be performed. Usually, a pressure cooker has a wet cooking
environment because of the existence of a large amount of liquid water. This restricts the
potential applications of pressure cooking.

In view of the foregoing, there is a need in the art for a solution capable of
reducing the time necessary for releasing the pressure in a pressure cooking device, and
adjusting the humidity conveniently. This object is achieved by providing a pressure cooking
device comprising:

a sealed cooking chamber arranged to accommodate food materials;

a steam supplying unit arranged to supply steam to the sealed cooking
chamber; and

a steam channel arranged to interconnect the steam supplying unit and the

sealed cooking chamber;
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wherein the pressure cooking device further comprises a control unit adapted
to control the cooking process based on the liquid water content and/or the humidity in the
sealed cooking chamber.

In the above solution, the liquid water content and/or the humidity in the
sealed cooking chamber could be controlled by adjusting the cooking process. Therefore, for
example, before opening the cooking chamber, there could be only a small amount of liquid
water remaining in the cooking chamber. As a result, the pressure can be released very
quickly. Furthermore, the cook can pause the cooking process and have access to the food
materials easily. This provides more freedom to monitor and adjust the cooking process.

In another embodiment, the pressure cooking device further comprises a first
heater adapted to heat the sealed cooking chamber under the control of the control unit based
on the liquid water content and/or the humidity in the sealed cooking chamber. This heater
can achieve two functions: first, it can maintain the temperature in the sealed cooking
chamber and of the cooking vessel above the dew point temperature of the steam contained,
to prevent the steam from condensing into water liquid content. Second, if some liquid water
content already exists, the heater can heat it to cause it to evaporate so as to limit, reduce or
eliminate the liquid water content in the sealed cooking chamber.

A similar arrangement is one in which the pressure cooking device could also
comprise a cooling element adapted to cool down the sealed cooking chamber under the
control of the control unit based on the liquid water content and/or the humidity in the sealed
cooking chamber. It can be used to enhance the humidity or even form some liquid water in
the cooking chamber. This feature is useful to enlarge the application scope of the pressure
cooking device.

In an alternative embodiment, the steam supplying unit comprises a heating
clement adapted to adjust the status of the steam introduced into the cooking chamber under
the control of the control unit based on the liquid water content and/or the humidity in the
sealed cooking chamber. This provides another detailed solution for controlling the liquid
water content and/or the humidity in the sealed cooking chamber. For example, if the
consumer wants to increase the humidity or have more liquid water, saturated steam can be
supplied. In an opposite situation, super-heated steam can be supplied.

Another detailed solution is one in which the pressure cooking device further
comprises a drainage channel adapted to drain out the accumulated liquid water under the

control of the control unit based on the liquid water content in the sealed cooking chamber. In
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a preferable embodiment, a buffer space is arranged in the middle of the drainage channel to
prevent the consumer from being injured by a steam jet.

During cooking, one option is to set the temperature in the sealed cooking
chamber above the dew point temperature of the steam contained. This could prevent
condensation of the steam, so that the amount of liquid water could be limited.

The pressure cooking device could further comprise a sensing unit adapted to
indicate the amount of liquid water content and/or the humidity in the sealed cooking
chamber. By analyzing the feedbacks from the sensing unit, the control unit can figure out
the gap between the desired targets and the sensed results. Accordingly, the control unit can
determine the suitable control orders to eliminate the gap.

To provide steam for cooking, the steam supplying unit could comprise a
connection to an independent steam source or an embedded steam generation element. In
either case, a steam storage chamber could be a preferable option, which can provide a buffer
for a more stable steam supply.

The pressure cooking device may also comprise a valve arranged in the steam
channel to control the supply of steam. By virtue of this arrangement, the steam supply can
be cut off or restarted very quickly. Especially in the case that the steam source has been pre-
heated, this valve can help to re-build the internal pressure very quickly after the pressure has
been released.

In an alternative embodiment, the pressure cooking device may further
comprise:

a second sealed cooking chamber for accommodating food materials;

a steam switch arranged to switch the supply of steam from the steam
supplying unit to the sealed cooking chamber and/or the second sealed cooking chamber.

By virtue of this arrangement, two kinds of food could be cooked
simultaneously. Or, in another situation, the cook can prepare for the second cooking process
while the first one is performed. This can save more cooking time.

According to another aspect, this invention also provides a cooking method
which consists in using a pressure cooking device comprising a sealed cooking chamber
arranged to accommodate food materials; a steam supplying unit arranged to supply steam to
the sealed cooking chamber; and a steam channel arranged to interconnect the steam
supplying unit and the sealed cooking chamber. The cooking method comprises:

- supplying steam from the steam supplying unit to the sealed cooking chamber;



10

15

20

25

30

WO 2017/005533 PCT/EP2016/064932

- sensing the humidity and/or the liquid water content in the sealed cooking
chamber;
- controlling the cooking process based on the humidity and/or the liquid water
content in the sealed cooking chamber.

Other features and advantages of embodiments of the present invention will
also be understood from the following description of exemplary embodiments when read in
conjunction with the accompanying drawings, which illustrate, by way of example, spirit and

principles of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Examples of the invention will now be described in detail with reference to the
accompanying drawings, in which:

Fig. 1 shows a first example of a pressure cooking device according to the
invention in a schematic view;

Fig. 2 shows a second example of a pressure cooking device according to the

invention in a schematic view.

DETAILED DESCRIPTION OF THE EMBODIMENTS

The present invention will now be discussed with reference to several example
embodiments. It should be understood that these embodiments are discussed only for the
purpose of enabling those skilled in the art to better understand and thus implement the
subject matter described herein, rather than suggesting any limitation on the scope of the
subject matter.

Fig. 1 shows a first example of a pressure cooking device according to the
invention in a schematic view. The pressure cooking device 10 comprises a sealed cooking
chamber 20, a steam supplying unit 30 and a steam channel 40, which are all contained in a
housing 15.

The sealed cooking chamber 20 comprises a cooking vessel 23 and a seal
cover 21 attachable to the cooking vessel 23. When the seal cover 21 is open, the internal
cooking space of the cooking vessel 23 is exposed and food materials 80 could be placed in
or taken out of said space. When the seal cover 21 is closed, the internal cooking space is
sealed and a pressure could be built up therein.

On the bottom of the sealed cooking vessel 23, a first heater 51 is arranged by

which the internal cooking space of the sealed cooking chamber 20 could be heated. This
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could maintain the internal temperature at a desired level so as to prevent condensation of the
steam supplied by the steam supplying unit 30. Meanwhile, if there already is some liquid
water content in the sealed cooking chamber 20, irrespective of whether it is in the form of
water droplets in the steam or accumulated liquid water on the surface of food materials 80 or
on the bottom of the cooking vessel 23, the first heater 51 can heat it to cause evaporation
thereof. By virtue of this method, the amount of the liquid water content in the sealed
cooking chamber 20 could be limited or reduced to a desired amount, or even eliminated at
all. Thus, when the user wants to release the pressure and opens the seal cover 21, only a
limited amount of water must be cooled down first, which means the amount of new
generated steam could be limited, too. As a result, the pressure release process will be much
shorter.

Optionally, another cooling element 52 could be arranged to cool down the
steam in the cooking vessel 23 to cause condensation thereof. In some cooking processes, a
certain humidity or more liquid water is needed to obtain a desired texture of food. This
cooling element 52 can be used to increase the humidity or form liquid water 70. In one
embodiment, a water filler can be used, which can also be considered as a cooling element.

According to this embodiment, the steam supplying unit 30 supplies steam
through the steam channel 40 to the cooking chamber 20. A boiler 33 is arranged to receive
water 32 and a second heater 31 is used to heat the water 32 into steam. After leaving the
boiler 33, the steam is further heated by a third heater 34 around the steam channel 40 and its
status (temperature, pressure) can be adjusted. A valve 41 is arranged in the steam channel 40
to control the steam supply.

According to different cooking needs, saturated steam or super-heated steam
can be provided. Super-heated steam has a higher temperature and is dry, so it can be used to
“fry” food. Furthermore, since super-heated steam does not contain liquid water , it can be
helpful to limit or reduce the total amount of the liquid water content in the sealed cooking
chamber 20. In another aspect, saturated steam is wet and in many embodiments is suitable
for cooking. When contacting food materials 80 and the inner surface of the cooking chamber
20, condensation happens and a lot of latent heat is given out. The condensed water can be
used to adjust the total liquid water content in the cooking chamber 20 and the latent heat can
accelerate the cooking process.

In this embodiment, a control unit 11 is used to control the first heater 51, the
cooling element 52, the second heater 31 and the third heater 34 so as to adjust the total

amount of the liquid water content and/or the humidity. To monitor the liquid water amount
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and the humidity in the cooking chamber 20, a water level sensor 17 and a hygrometer 16 can
be arranged on the side wall of the cooking vessel 23. The control unit 11 can compare the
targets with the sensing results and modify the control orders to the first heater 51, the
cooling element 52, the second heater 31 and the third heater 34. The heating or cooling
power and/or the characteristics of the steam supply can be adjusted accordingly. This
adjustment can be controlled according to a cooking process pre-input by a user or from a
remote server.

A release channel 14 and a release valve 13 are arranged to release the
pressure in the sealed cooking chamber 20. The control unit 11 can also control the valve 13.
Combining this with control of the first heater 51, the cooling element 52, the second heater
31 and the third heater 34, the liquid water amount and the humidity can be adjusted more
conveniently (to be explained below). When an accident happens, the valve 13 can also be
opened to release the over-pressure.

The pressure cooking device 10 further comprises a user interface 12, through
which the cook can input a recipe. This recipe will be sent to the control unit 11 and the
control unit 11 will decide about the suitable cooking process and relevant cooking
parameters (like temperature, time, target amount of water liquid content) by visiting an
embedded database or a remote server. The cook can also adjust the cooking parameters
intentionally through the user interface 12.

Before the cooking starts, the user may first start pressure cooking device 10
to pre-heat the steam supplying unit 30 through the user interface 12. In this status, the valve
41 is closed so the steam supply through the steam channel 40 is cut off. The control unit 11
controls the second heater 31 to pre-heat the water 32 and keep it at the desired temperature.

After the pre-heating step is completed, the user interface 12 may give a
feedback to remind the user about it. Now food materials 80 can be placed in the cooking
vessel 23, and then the user can close the seal cover 21 to form the sealed cooking chamber
20. Please note that in this embodiment no water is intentionally filled in, although it is
possible for the food materials 80 to carry some water for example from washing. Compared
with the cooking environment in the pressure cooker according to the prior art, the sealed
cooking chamber 20 can be considered to be in a relatively dry state.

When the cooking starts, the valve 14 is closed and the valve 41 is opened by
the control unit 11. Meanwhile, the control unit 11 controls the second heater 31 and the third
heater 34 to generate any steam needed. In the beginning, the temperature of the cooking

space and the food materials 80 in the sealed cooking chamber 20 is low, so some introduced
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steam will condense into liquid water content. However, with the continuous supply of steam,
the cooking space and the food materials 80 in the sealed cooking chamber 20 are heated up
quickly and the necessary pressure is built up.

During the whole cooking process, the hygrometer 16 and the water level
sensor 17 are used to monitor the humidity and the amount of liquid water 70 in the sealed
cooking chamber 20. Irrespective of the form of the liquid water content in the sealed
cooking chamber 20 (water droplets in the cooking space, accumulated liquid water on the
bottom of the cooking vessel 23 or on the surface of the food materials), if the results from
the hygrometer 16 and the water level sensor 17 show that the cooking status is different
from the desired status, the control unit 11 will modify the control orders to the first heater 51,
the cooling element 52, the second heater 31 and the third heater 34 to get it back on track.
Meanwhile, the control unit 11 will also control the opening or closing of the valve 14 and/or
valve 41 in order to adjust the cooking pressure or release excess steam. For example, when
the liquid water exceeds the desired amount, the control unit 11 may close the valve 41 and
open the valve 14, and meanwhile, the heater 51 heats the liquid water 70 to cause it to
evaporate. The generated steam will be released through the valve 14, so the amount of
liquid water 70 is reduced. Another option consists in supplying super-heated steam to the
cooking chamber 20. The super-heated steam is dry, and can cause evaporation of the liquid
water content already in the cooking chamber 20. By virtue of these methods, the liquid
water content in the sealed cooking chamber 20 can be adjusted, limited, reduced or even
eliminated.

When the user wants to open the sealed cooking chamber 20, either to add
some ingredients or to see the cooking results or for some other reason, the control unit 11
will first close the valve 41 to cut off the supply of steam, and meanwhile adjusts the second
heater 31 and the third heater 34 to the pre-heating status. Then, the control unit 11 will open
the valve 14 to release pressure. When there is only a small amount of liquid water content in
the cooking chamber, the pressure release can be completed in a very short time (in some
embodiments only 10-15s are needed). Compared with several minutes in the prior arts, the
time is significantly shortened. In addition, since the steam supplying unit 30 is kept in the
pre-heating status, if desired by the user the pressure can be built up quickly, too. This
provides more freedom to monitor and adjust the cooking process.

Fig. 2 shows a second example of pressure cooking device 100 according to

the invention in a schematic view. Compared with the previously described pressure cooking



10

15

20

25

30

WO 2017/005533 PCT/EP2016/064932

device 10, many elements, like the sealed cooking chamber 20, steam channel 40, housing 15,
user interface 12, release channel 14 and a release valve 13 are the same.

Some other elements are different. In this embodiment, the steam supplying
unit 130 can be coupled to an independent steam supplier (not shown) through a channel 135,
and a valve 134 is arranged to control the steam supply. In the pre-heating stage, the valve
134 is opened but the valve 41 is kept closed . The introduced steam 132 will stay in a steam
storage chamber 133 and will be kept in the desired pre-heating condition (temperature,
pressure) by a heater 131. Later, when the cooking starts, valve 41 will be opened to
introduce steam into the sealed cooking chamber 20.

Another difference in this embodiment relates to a pair of water level sensors
117 which are arranged one above the other, as shown in the drawing, to determine two limits
for controlling the accumulated liquid water amount in the cooking chamber 20. A drain
channel 152 is arranged at the bottom of the cooking vessel 23 together with a valve 151
controlled by the control unit 111. During cooking, the control unit 111 can control the heater
131, the valve 41 and the valve 14 so that the humidity and the amount of the liquid water
content can be adjusted. However, if liquid water 70 reaches the higher sensor, the control
unit 111 will open the valve 151 to drain out excess liquid water. To ensure safety, a buffer
space 153 could be used for cooling down the drained out liquid water before it is drained
into the atmosphere. When the water level decreases to the lower sensor, the drain will be
stopped in order to ensure the internal pressure will not be released unwantedly.

Similar to the previous embodiment, this pressure cooking device 100 could
limit the liquid water content within a desired range. When the user wants to release the
pressure, only a limited amount of new steam is generated. Therefore, the pressure release
can be completed in a shorter time compared to the prior pressure cooker. In addition, since
the steam supplying unit 130 is kept in the pre-heating status, if necessary the pressure can be
built up again quickly.

Various modifications, adaptations to the foregoing exemplary embodiments
of this invention may become apparent to those skilled in the relevant arts in view of the
foregoing description, when read in conjunction with the accompanying drawings. Any and
all modifications will still fall within the scope of the non-limiting and exemplary
embodiments of this invention. In the claims, the word "comprising” does not exclude other
elements or steps, and the indefinite article "a" or "an" does not exclude a plurality. The mere

fact that certain measures are recited in mutually different dependent claims does not indicate
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that a combination of these measures cannot be used to advantage. Any reference signs in the

claims should not be construed as limiting the scope.
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11
CLAIMS:
1. A pressure cooking device (10, 100) for cooking food materials (80),
comprising:

a sealed cooking chamber (20) arranged to accommodate food materials (80);

a steam supplying unit (30, 130) arranged to supply steam to the sealed
cooking chamber (20); and

a steam channel (40) arranged to interconnect the steam supplying unit (30,
130) and the sealed cooking chamber (20);

wherein the pressure cooking device (10, 100) further comprises a control unit
(11) adapted to control the cooking process based on the liquid water content and/or the

humidity in the sealed cooking chamber (20).

2. The pressure cooking device (10, 100) according to claim 1, which further
comprises a first heater (51) adapted to heat the sealed cooking chamber (20) under the
control of the control unit (11) based on the liquid water content and/or the humidity in the

sealed cooking chamber (20).

3. The pressure cooking device (10, 100) according to claim 1, which further
comprises a cooling element (52) adapted to cool down the sealed cooking chamber (20) or a
water filler adapted to fill liquid water into the sealed cooking chamber (20) under the control
of the control unit (11) based on the liquid water content and/or the humidity in the sealed

cooking chamber (20).

4. The pressure cooking device (10, 100) according to claim 1, wherein the steam
supplying unit (30, 130) comprises a heating element (31, 34, 131) adapted to adjust the
status of the steam introduced into the cooking chamber (20) under the control of the control
unit (11) based on the liquid water content and/or the humidity in the sealed cooking chamber

(20).
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5. The pressure cooking device (10, 100) according to claim 1, which further
comprises a drainage channel (152) adapted to drain out the accumulated liquid water under
the control of the control unit (11) based on the liquid water content in the sealed cooking

chamber (20).

6. The pressure cooking device (10, 100) according to claim 5, wherein a buffer

space (153) is arranged in the middle of the drainage channel (152).

7. The pressure cooking device (10, 100) according to claim 1, wherein the
temperature in the sealed cooking chamber (20) is set above the dew point temperature of the

steam contained therein.

8. The pressure cooking device (10, 100) according to claim 1, which further
comprises a sensing unit (16, 17, 116) adapted to indicate the amount of liquid water and/or

the humidity in the sealed cooking chamber (20).

9. The pressure cooking device (10, 100) according to claim 1, wherein the steam
supplying unit (30) comprises a connection to an independent steam source or a steam

generation element.

10. The pressure cooking device (10, 100) according to claim 1, which further

comprises a valve (41) arranged in the steam channel (40) to control the supply of steam.

11. The pressure cooking device (10, 100) according to claim 10, wherein the

steam supplying unit (30) is arranged to pre-heat steam before cooking.

12. The pressure cooking device (10, 100) according to claim 1, further
comprising:

a second sealed cooking chamber adapted to accommodate food materials;

a steam switch arranged to switch the supply of steam from the steam
supplying unit (30, 130) to the sealed cooking chamber (20) and/or the second sealed cooking

chamber.
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13. A cooking method with a pressure cooking device (10, 100) comprising a
sealed cooking chamber (20) arranged to accommodate food materials (80); a steam
supplying unit (30, 130) arranged to supply steam to the sealed cooking chamber (20); and a
steam channel (40) arranged to interconnect the steam supplying unit (30, 130) and the sealed
cooking chamber (20);

comprises:
- supplying steam from the steam supplying unit (30, 130) to the sealed cooking
chamber (20);
- sensing the humidity and/or the liquid water content in the sealed cooking
chamber (20);
- controlling the cooking process based on the humidity and/or the liquid water

content in the sealed cooking chamber (20).

14. A cooking method according to claim 13, comprising:
- heating or cooling the sealed cooking chamber (20) based on the humidity

and/or the liquid water content in the sealed cooking chamber (20).

15. A cooking method according to claim 13, comprising:
- adjusting the status of the steam introduced into the cooking chamber (20) by a
heating element in the steam supplying unit (30, 130).
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