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(54) OPERATION METHOD FOR COOLING DEVICES

(57) The operation method developed according to
the present invention suitable for use in a cooling appa-
ratus, the cooling apparatus comprising the cooling com-
partment; the evaporator (1), at the condenser and the
compressor to enable cooling of this cooling compart-
ment; the control unit which is able to receive user com-
mand via a user interface; and the ice making apparatus
(A) which comprises the storage (4) in which the water
is stored; the first chamber (2) to where a part of the
evaporator (1) extends, which is rotatable around an axis,
and which is able to stop in the first position, and the
second position along with the third position; the second
chamber (3) which has the first compartment (3a) to
where water contained in the first chamber (2) is trans-
ferred in the second position, and the second compart-
ment (3b) to where ice contained in the first chamber (2)
is transferred in the third position, and the sensor for
measuring the temperature of the water contained in said
storage (4), the method comprising the steps of: meas-
uring the temperature of the water contained in the stor-
age (4) upon receiving a command from the user via said
user interface; determining the time information during
which the evaporator (1) is required to operate to produce
ice according to the measured temperature; after the
evaporator (1) operates, moving the first chamber (2) to
the second position and keeping it for the first time; fol-
lowing the first time, moving the first chamber (2) to the
third position and in this third position, for a predeter-
mined second time, transferring the ice that leaves the
evaporator (1) by conducting defrosting process, to the

second compartment (3b); ending the ice making proc-
ess at the end of the second time.
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Description

Technical Field

[0001] Present invention relates to operation methods for cooling devices which have the ability to make ice in a fast
manner.

Prior Art

[0002] Cooling devices used to cool a product comprise at least a cooling compartment which works at a temperature
within the range of 0°C to 5°C, and at least a freezer compartment which works at a temperature below 0°C. Depending
on the coldness level required by the product to be cooled, the product is located at the related compartment and, by
this way, cooled to be at the proper temperature.
[0003] As well as cooling a product, the cooling devices also have various apparatus which are used to make ice. In
its simplest way, this apparatus may be in the form of a tray comprising plurality of chambers in which water is filled. To
meet the need of ice, a user fills these chambers with water and places the apparatus to the freezer compartment. As
water in the chambers freezes after a while, the user can meet his/her need of ice. However, such apparatus requires
considerably long ice making time and may not be able to meet the user needs sufficiently. Due to the fact that need of
ice increases especially for the summer months; these apparatus remain incapable to meet the need of ice.
[0004] Within this context, while various embodiments for fast ice making process are known in the prior art, the most
common one is, as described in the patent document No. US2007163282A1, plunging a part of the evaporator, which
performs the ice making process, into the water contained within an ice bucket filled with water, and providing ice
formation in said part of the evaporator. However, the embodiment described in said document, in particular, does not
contain any operation method for the water temperature control, which affects the ice making time directly. Therefore,
the embodiment described in said document may be insufficient for fast ice making process.

Summary of the Invention

[0005] The operation method according to the present invention suitable for use in a cooling apparatus, the cooling
apparatus comprising at least a cooling compartment; at least an evaporator, at least a condenser and at least a com-
pressor to enable cooling of this cooling compartment; at least a control unit which is able to receive user command via
a user interface; and at least an ice making apparatus which comprises

- at least a storage in which the water to be used for ice making is stored;
- at least a first chamber into which the water is transferred for ice making, to where at least a part of said evaporator

extends in order to transform water into ice by cooling, which is rotatable around an axis by means of at least a
movement element, which is able to stop in at least a first position, and at least a second position along with at least
a third position as a result of this rotation, which has at least an opening to transfer water and to enable said part
of the evaporator to extend into;

- at least a second chamber positioned in a lower region of the first chamber, which has at least a first compartment
to where water contained in the first chamber is transferred in the second position of the first chamber, and at least
a second compartment to where ice contained in the first chamber is transferred in the third position of the first
chamber, and

- at least a sensor for measuring the temperature of the water in said storage,

the method comprising the steps of:

• measuring the temperature of the water contained in the storage upon receiving a command for ice making from
the user via said user interface;

• determining the time information, during which the evaporator is required to operate to produce a predetermined
amount of ice according to the measured temperature, from a table in the control unit which includes the predeter-
mined operating time information of the evaporator for the related temperature value according to the temperature
information of the water;

• after the evaporator operates for the predetermined time, moving the first chamber to the second position via said
movement element and transferring the water, which is not transformed into ice by keeping the first chamber (2) in
this second position for a predetermined first time, to said first compartment;

• following said first time, moving the first chamber to the third position via the movement element and in this third
position, for a predetermined second time, conducting defrosting process to make formed ice leave the evaporator
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such that the hot coolant from the compressor is transmitted directly into the part of the evaporator that extends into
the first chamber at a third time and that the transmission is ceased for a fourth time, and in the meantime, transferring
the ice leaving the evaporator to the second compartment of the second chamber due to the third position of the
first chamber;

• ending the ice making process at the end of said second time.

[0006] With the operation method developed according to the present invention, it is provided for the cooling devices,
which have the function of fast ice making, to carry out the ice making process in a fast, more efficient and more effective
manner by the temperature control. Moreover, it is provided to produce fixed amount of ice in each ice making process
and a reliable operation method is obtained.

Object of the Invention

[0007] Object of the present invention is to develop an operation method for the cooling devices having the function
of fast ice making.
[0008] Another object of the present invention is to develop a temperature controlled operation method for the cooling
devices having the function of fast ice making.
[0009] Another object of the present invention is to develop an operation method for the cooling devices having the
function of fast ice making that increases the user satisfaction.
[0010] Another object of the present invention is to develop an operation method for the cooling devices having the
function of fast ice making that provides to produce fixed amount of ice.
[0011] Another object of the present invention is to develop a practical and reliable operation method for the cooling
devices having the function of fast ice making.

Description of the Drawings

[0012] In an ice making apparatus comprised within the cooling device in which the operation method developed by
the present invention is implemented, exemplary embodiments of the operation method is illustrated in the annexed
figures, in which:

Figure 1, is a side sectional view of a position of the ice making apparatus.
Figure 2, is a side sectional view of another position of the ice making apparatus.
Figure 3, is a side sectional view of another position of the ice making apparatus.

[0013] All the parts illustrated in figures are individually assigned a reference numeral and the corresponding terms
of these numbers are listed below:

Description of the Invention

[0014] The cooling devices comprise at least a cooling compartment for cooling a product, at least a freezer compart-
ment, and at least an evaporator for cooling process. The cooling devices also comprise at least an apparatus for ice
making process, and the user meets his need of ice with this ice making apparatus. However, since especially for the
summer months there is much more need of ice, these apparatus cannot sufficiently meet the need of ice, thereby user
dissatisfaction problem arises. Within this context, with the present invention, an operation method for the cooling
apparatus comprising the ice making apparatus is developed to solve said problems.
[0015] The operation method developed by the present invention is suitable for use in a cooling device which comprises
at least a cooling compartment (this cooling compartment may be a cooler compartment operating at and above a
temperature of 0°C and/or may be a freezer compartment operating at and below a temperature of 0°C); at least an

Apparatus (A)

Evaporator (1)
First chamber (2)
Second chamber (3)
First compartment (3a)
Second compartment (3b)
Storage (4)
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evaporator (1), at least a condenser along with at least a compressor to enable cooling of this cooling compartment; at
least a control unit which is able to receive user command via a user interface and arranges the operation of the cooling
device, and at least an ice making apparatus (A) exemplary views of which are illustrated in Figures 1-3, wherein said
apparatus (A) comprises at least a storage (4) in which the water to be used for ice making is stored; at least a first
chamber (2) into which the water is transferred for ice making, to where at least a part of the evaporator (1) extends in
order to transform water into ice by cooling, which is rotatable around an axis by means of at least a movement element
(for example a motor), which is able to stop in at least a first position (Figure 1), and at least a second position (Figure
2) along with at least a third position (Figure 3) as a result of this rotation, which has at least an opening to transfer water
and to enable said part of the evaporator (1) to extend into; at least a second chamber (3) positioned in a lower region
of the first chamber (2), which has at least a first compartment (3a) to where water contained in the first chamber (2) is
transferred in the second position of the first chamber (2), and at least a second compartment (3b) to where ice contained
in the first chamber (2) is transferred in the third position of the first chamber (2), wherein the first compartment (3a) and
the storage (4) are preferably connected for water transfer; and at least a sensor (preferably a NTC sensor) for measuring
the temperature of the water contained in said storage (4). The developed operation method comprises the steps of
measuring the temperature of the water contained in the storage (4) upon receiving a command for ice making from the
user via said user interface; determining the time information, during which the evaporator (1) is required to operate to
produce a predetermined amount of ice (while this predetermined amount may be an amount information stored in the
control unit, it may also be an amount set by the user via the user interface) according to the measured temperature,
from a table in the control unit which includes the predetermined operating time information of the evaporator (1) for the
related temperature value according to the temperature information of the water; after the evaporator (1) operates for
the predetermined time, moving the first chamber (2) to the second position via said movement element, and transferring
the water, which is not transformed into ice by keeping the first chamber (2) in this second position for a predetermined
first time (for example, 2 to 10 seconds), to said first compartment; following said first time, moving the first chamber (2)
to the third position via the movement element, and in this third position, for a predetermined second time (preferably
55 seconds), conducting defrosting process to make formed ice leave the evaporator (1) such that the hot coolant from
the compressor is transmitted directly into the part of the evaporator (2) that extends into the first chamber (2) for a third
time (preferably between 7 - 15 seconds, in particular 15 seconds) and that the transmission is interrupted for a fourth
time (preferably between 3 - 10 seconds, in particular 5 seconds), and in the meantime, transferring the ice leaving the
evaporator (1) to the second compartment (3b) of the second chamber (3) due to the third position of the first chamber
(2); ending the ice making process at the end of said second time, preferably by moving the first chamber (2) to the first
position.
[0016] In an exemplary embodiment of the invention, when the user activates the ice making process via the user
interface, initially the temperature of the water contained within the storage (4) is measured via said sensor, and the
measured value is transmitted to the control unit. According to this transmitted value, the control unit determines, in
response to the measured value, the time during which the evaporator (1) is required to operate for ice making, from
the predetermined table (an exemplary table is given at table - 1) comprised therein, and it is provided that the evaporator
(1) operates for this determined time so as to perform ice making process.

Table - 1 Operating time of the evaporator corresponding to water temperature in the storage

Water temperature in the storage (°C) Time (minutes)

5 8

7 10

9 11

11 13

13 16

15 18

17 20

19 22

21 25

23 27

25 29

27 32
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[0017] At the end of this operating time, operation of the evaporator (1) is ceased, and the first chamber (2) is moved
by being rotated by said movement element to the second position which allows to transfer the water, which is not
transformed into ice, to the first part (3a) of the second chamber (3). At this second position, it is held for a predetermined
first time; thus all the water in the first chamber (2) is enabled to flow to the first compartment (3a). Considering the
parameters such as the angle of the first chamber (2) at the first position, volume of the first chamber (2) and amount
of water remained without transforming into ice, roughness of the inner surfaces of the first chamber (2), and ice size
demanded by the user; and when all of the possibilities are considered in case one and/or more of said parameters are
changed; this first time is determined as a time interval when all of the water in the first chamber (2) is poured and where
the process time is not unnecessarily extended. In order to determine minimum and maximum time limits of the first
time, the best and the worst conditions of the aforementioned parameters with regards to pouring time are considered.
For example, when the first chamber (2) is in the maximum angle within the mechanical limits for the second position
(in this way, as the influence of gravity increases, the water speed increases as well), when inner surface of the first
chamber (2) is smooth as far as possible, when the ice size is set to the biggest size, and thereby when the excess
water amount remained without transforming into ice in the first chamber (2) is decreased; the excess water in the first
chamber is poured into the first compartment (3a) for example within 2 seconds. When the first chamber (2) is in the
minimum angle within the mechanical limits for the second position (considering the conditions in which the first chamber
(2) cannot rotate fully), when ice residue etc. is formed at the inner surface of the first chamber (2) due to the previous
processes, when the ice size is set to the smallest size, and thereby when the excess water amount remained without
transforming into ice is increased; excess water in the first chamber (2) is poured into the first compartment (3a) within
10 seconds. Within this context, said first time is in the range of 2 seconds to 10 seconds. At the end of the first time,
the first chamber (2) is continued to be rotated in the same direction and is moved to the third position. This third position
is a position that enables the ice formed around the evaporator (1) to be transferred into the second compartment (3b)
of the second chamber (3) by the defrosting process. Thus, before the defrosting process, water and ice in the first
chamber (2) is separated from each other and the ice broken during the defrosting process is prevented to be melted
quickly due to the water that is not transformed into ice. After being moved to the third position, the first chamber (2) is
kept in this third position for a predetermined second time and in the meantime, defrosting process is performed in the
evaporator (1). This defrosting process is performed by transmitting the coolant, which is transmitted to the condenser
for the cooling process and leaves compressor, preferably via a vane, directly to the evaporator (1) that enables ice
making, instead of condenser. Ice making machines present in the prior art which operates with similar evaporator
dipping method use r134 gas as the coolant. It is forbidden to use this gas in the cooling devices (for example, refrigerators)
due to regulations and coolant’s hazardous effects to environment. Therefore, in the cooling device in which the operation
method developed by the present invention is used, preferably r600a gas is used as the coolant. In this case, during the
defrosting process, after a certain time, temperature of the hot fluid that reaches the evaporator (1) from the compressor
is not sufficient to defrost the ice formed around the evaporator (1). Therefore, operating times for the defrosting process
are required to be determined; and in the studies for this determination process it was determined that when the coolant
leaving the compressor is transmitted to the evaporator (1) for the defrosting process (for example when said vane is
opened), the fluid gets cold by losing the required temperature for the defrosting process after a third time that is preferably
15 seconds, and therefore there is no defrosting, and that after the third time the transmission is required to be interrupted
for a fourth time which is preferably 5 seconds (for example by closing the vane) to defrost in this manner and that the
fluid is required to be transmitted to the evaporator (1) again by providing the pressure and temperature at the first
transmission. Within this context, the hot fluid leaving the compressor during the defrosting process is transmitted to the
evaporator (1) for a third time, this transmission is ceased for a fourth time and this fluid transmitting-ceasing process
is continued as a cycle (preferably 3 cycles) for said second time during which the defrosting process is occurred. At
the end of said second time the defrosting process is ended. By this way, an effective defrosting process can be conducted.
Following the defrosting process, the first chamber (2), again, is returned to the first position where the ice making
process is occurred, and the next ice making process command is waited.
[0018] In a preferred embodiment of the invention, said table also comprises the temperature information of an external
environment in which the cooling device is present, as well as the water temperature in the storage (4), and the developed
method also comprises the steps of measuring the temperature of the external environment as well in which the cooling
device is present, before or after measuring the temperature of the water in the storage (4), and determining the operating

(continued)

Water temperature in the storage (°C) Time (minutes)

29 34

31 37
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time of the evaporator (1) from the predetermined table, together with the measured water temperature in the storage
(4) and the temperature of the external environment. Exemplary tables relating to this embodiment are shown in the
table - 2a and table 2 - b. Considering also the temperature of the external environment, effectiveness and efficiency of
the operation method is increased and a reliable cooling device is obtained.
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[0019] As known, temperature of the coolant entering to the evaporator (1) is lower since the heat amount removed
from the condenser is increased in the cold external environment, while temperature of the coolant entering to the
evaporator (1) is higher since the heat transfer occurred over the condenser is decreased in the hotter external environ-
ment conditions. Accordingly, ice amount obtained at the ice making apparatus (A) varies depending on the temperature
of the external environment in which the cooling apparatus is present. However, for each activation of the ice making
process, it is expected to make ice in a predetermined fixed amount. As an example, when temperature of the water in
the storage (4) is 5°C and ice making time for 150g of ice is 10 minutes at the external temperature between 38-43°C,
while ice making time is 7 minutes at the external temperature between 5-10°C. In this embodiment, temperature of the
external environment is also measured together with the water temperature in the storage (4), and said times are
calculated after assessing both temperatures. By this way, ice amount to be obtained can be set in a precise manner
depending on the temperature of the external environment.
[0020] In a preferred embodiment of the invention, developed operation method comprises the steps of: after receiving
the ice making command from the user, preferably before measuring the temperature of the water in the storage,
determining, by at least another sensor, whether the first chamber (2) is in the first position in which the ice making will
occur; if it is in the first position, continuing the ice making processes; if it is not in the first position, at first moving the
first chamber (2) to the first position by means of the movement element, and after that continuing the ice making
processes. In this way, possible failure arising from the overflowing is eliminated by preventing the first chamber (2)
from starting at a faulty position and a reliable operation method is obtained.
[0021] In an another alternative embodiment of the present invention, preferably, the water in the storage (4) is trans-
mitted to the first chamber (2) via at least one pump, and in this case the operation method preferably comprises the
step of operating said pump for a predetermined fifth time before measuring the temperature of the water in the storage (4).
[0022] In another exemplary embodiment of the invention, predetermined amount of ice is preferably an available,
registered amount in the control unit. In another preferred embodiment, this amount may be plurality of values (for
example 80 grams, 120 grams, 150 grams, 180 grams etc.) which can be selected by the user via said user interface.
In this case, within the developed operation method, preferably, ice making command received from the user also
comprises the amount of ice selected by the user, and the table in which the operating time of the evaporator (1) is
determined comprises the operating times corresponding to data regarding amount of ice and temperature values, and
the control unit provides to operate the evaporator (1) according to this table. Yet in another alternative embodiment,
developed operation method preferably comprises the step of: upon the command for ice making from the user, deter-
mining the predetermined amount of ice by the user via said user interface and, transferring it to the control unit. In this
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case, again, the table in which the operating time of the evaporator (1) is determined comprises the operating times
corresponding to data regarding ice amount and temperature values, and the control unit provides to operate the evap-
orator (1) according to this table. Thereby, the user is able to determine the ice amount by himself/herself, and an
operation method enabling ease of use is obtained. An exemplary table is provided at table - 3, in which the changing
ice amounts and operating time of the evaporator (1) according to an exemplary water temperature (5°C) in the storage
(4) is included.

[0023] In this embodiment, the operation method also preferably comprises the steps of: together with measuring the
water temperature in the storage (4), measuring the temperature of the external environment in which the cooling device
is present, and determining the operating time of the evaporator (1) according to both water temperature in the storage
(4) and temperature of the external environment. Within this context, said table comprises the operating times corre-
sponding to data regarding the ice amount and both temperature value of the water in the storage (4) and temperature
value of the external environment; and the control unit provides to operate the evaporator (1) according to this table. An
exemplary table is provided at table - 4, in which the operating time of the evaporator (1) is included according to changing
ice amounts, an exemplary water temperature (5°C) in the storage (4) and an exemplary temperature of the external
environment (between 5°C to 10°C).

Table - 3; exemplary operating times of the evaporator associated with the ice amount, for the case that the water 
temperature in the storage is 5°C.

Water temperature in the Storage 
(°C)

Operating time of the Evaporator 
(minutes)

Ice Amount (g)

5°C

4,5 80

5 90

5,5 100

6 110

6,5 120

7 130

7,5 140

8 150

8,5 160

9 170

9,5 180 10
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[0024] In another preferred embodiment of the invention, developed operation method comprises the steps of: after
receiving the ice making command from the user, preferably before measuring the temperature, controlling by preferably
another sensor (for example level sensor or weight sensor) whether the water level in the storage (4) is between a first
level (minimum level) and a second level (maximum level); if the water level is below the first level, before starting the
ice making process or after completing the ice making process, adding water to the storage (4) from a source preferably
until the water level in the storage (4) reaches the second level. Thereby, an efficient and reliable operation method is
obtained by determining whether there is sufficient water in the storage (4) for ice making.
[0025] In another preferred embodiment of the invention, developed operation method comprises the steps of: after
receiving the ice making command from the user, preferably before measuring the temperature, controlling by preferably
another sensor (for example level sensor or weight sensor) whether the water level in the storage (4) is between a first
level (minimum level) and a second level (maximum level); if the water level is below the second level, before starting
the ice making process or after completing the ice making process, adding water to the storage (4) from a source
preferably until the water level in the storage (4) reaches the second level. Thereby, an efficient and reliable operation
method is obtained by determining whether there is sufficient water in the storage (4) for ice making.
[0026] Yet in another alternative embodiment, developed operation method preferably comprises the steps of: after
receiving the ice making command from the user, measuring the ice amount in the second chamber (3) by means of at
least one weight sensor comprised within the apparatus (A), and if the ice amount is above a predetermined amount,
not starting the ice making process. When the ice making command is received from the user, the ice amount is measured
by the weight sensor and it is compared with a predetermined ice amount value provided within the control unit. If the
ice amount is above said value, the ice making process is not started. The method developed in this embodiment also
preferably comprises the step of: giving a visual and/or audio warning to the user preferably via the user interface if the
measured weight value is above said value. Thanks to this embodiment, a blockage may be prevented which could be
formed as a result of successive ice making processes, in case the user forgets to take the ice accumulated in the
second chamber (3) after an ice making process; and an efficient and reliable operation method can be obtained.
[0027] In another exemplary embodiment of the invention, developed operation method preferably comprises the steps
of: before starting the ice making process (for example before transmitting the coolant to the evaporator (1)), controlling
whether the water amount in the storage (4) is between a first amount (minimum amount) and a second amount (maximum
amount); determining the ice amount in the second chamber (3); if the water amount in the storage (4) is below the first
amount or the second amount, determining that there is a need for adding water to the storage (4) before ice making
process or after the ice making process is completed; determining the water amount which will be added to the storage
(4) by subtracting the detected ice amount from the required water amount by which the water amount in the storage
(4) reaches the second amount. With this embodiment, it is provided to detect remainder or forgotten ice in the second
chamber (3) after the ice making apparatus (A) is operated by the user for a few times, and to receive required amount
of water to the storage (4). In case the ice making apparatus (A) is operated by a user for one or more times, and formed
ice is forgotten in the second chamber (3), if the ice melts over time and the formed water is transferred again to the
storage (4), correct amount of water should be taken to the storage (4) for the next ice making process. For example,

Table - 4; exemplary operating times of the evaporator associated with ice amount, for+ the case that the water 
temperature in the storage is 5°C and the temperature of the external environment is between 5°C to 10°C.

Temperature (°C)
operating time of the Evaporator 

(minute)
Amount of ice (g)

5°C < Text< 10°C, Water temperature 
in the Storage = 5°C

3,5 80

4 90

4,5 100

5 110

5,5 120

6 130

6,5 140

7 150

7,5 160

8 170

8,5 180
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in case the maximum amount required in the storage (4) is 3000 g and the apparatus (A) produces 150g of ice during
the ice making process, if the apparatus (A) is operated by the user for 5 times in a successive manner while the storage
(4) is full; 750g of ice will be accumulated in the second chamber (3) and 2250g of water will remain in the storage (4).
However, in case the user does not take the ice, for example 250g of ice will melt and be added to the storage (4), and
in this case water amount in the storage (4) will be 2500g and the ice amount in the second chamber (3) will be 500g.
When ice making command is transmitted to the ice making apparatus (A), in case the lacking 500g of water is taken
to the storage (4), the storage will be full. However, in case the ice is forgotten again in the second chamber (3) in the
next step, since remained 500g of ice will melt and this melted ice will cause overflow of the storage (4); overflow problem
of the storage (4) may be prevented with said embodiment when the user forgets to take the ice accumulated in the
second chamber (3).
[0028] With the operation method developed according to the present invention, it is provided for the cooling devices,
which have the function of fast ice making, to carry out the ice making process in a fast, more efficient and more effective
manner by the temperature control. Moreover, it is provided to produce fixed amount of ice in each ice making process
and a reliable operation method is obtained.

Claims

1. An operation method suitable for use in a cooling apparatus, the cooling apparatus comprising at least a cooling
compartment; at least an evaporator (1), at least a condenser and at least a compressor to enable cooling of this
cooling compartment; at least a control unit which is able to receive user command via a user interface; and at least
an ice making apparatus (A) which comprises:

- at least a storage (4) in which the water to be used for ice making is stored;
- at least a first chamber (2) into which the water is transferred for ice making, to where at least a part of said
evaporator (1) extends in order to transform water into ice by cooling, which is rotatable around an axis by
means of at least a movement element, which is able to stop in at least a first position, and at least a second
position along with at least a third position as a result of this rotation, which has at least an opening to transfer
water and to enable said part of the evaporator (1) to extend into;
- at least a second chamber (3) positioned in a lower region of the first chamber (2), which has at least a first
compartment (3a) to where water contained in the first chamber (2) is transferred in the second position of the
first chamber (2), and at least a second compartment (3b) to where ice contained in the first chamber (2) is
transferred in the third position of the first chamber (2), and
- at least a sensor for measuring the temperature of the water contained in said storage (4),

characterized by comprising the steps of:

• measuring the temperature of the water contained in the storage (4) upon receiving a command for ice making
from the user via said user interface;
• determining the time information, during which the evaporator (1) is required to operate to produce a prede-
termined amount of ice according to the measured temperature, from a table in the control unit which includes
the predetermined operating time information of the evaporator (1) for the related temperature value according
to the temperature information of the water;
• after the evaporator (1) operates for the predetermined time, moving the first chamber (2) to the second position
via said movement element and transferring the water, which is not transformed into ice to said first compartment
(3a) by keeping the first chamber (2) in this second position for a predetermined first time;
• following said first time, moving the first chamber (2) to the third position via the movement element and in
this third position, for a predetermined second time, conducting defrosting process to make formed ice leave
the evaporator such that the hot coolant from the compressor is transmitted directly into the part of the evaporator
(1) that extends into the first chamber (2) at a third time and that the transmission is ceased for a fourth time,
and in the meantime, transferring the ice leaving the evaporator (1) to the second compartment (3b) of the
second chamber (3) due to the third position of the first chamber (2);
• ending the ice making process at the end of said second time.

2. An operation method according to Claim 1, characterized in that the first time is in the range of 2 to 10 seconds
and/or the second time is 55 seconds.

3. An operation method according to Claim 1, characterized in that the third time is between 7 - 15 seconds and/or
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the fourth time is between the 3 - 10 seconds.

4. An operation method according to Claim 1, characterized in that as well as the water temperature information of
the storage (4), said table also comprises the operating time information of the evaporator (1) associated with the
temperature information of an external environment in which the cooling device is present.

5. An operation method according to Claim 4, characterized by also comprising the step of measuring the temperature
of the external environment as well in which the cooling device is present, before or after measuring the temperature
of the water in the storage (4), and determining the operating time of the evaporator (1) from the predetermined
table, together with the measured water temperature in the storage (4) and the temperature of the external environ-
ment.

6. An operation method according to Claim 1, characterized by comprising the steps of: after receiving the ice making
command from the user, determining, by at least another sensor, whether the first chamber (2) is in the first position
in which the ice making occurs; if it is in the first position, continuing the ice making processes; if it is not in the first
position, at first moving the first chamber (2) to the first position by means of the movement element and after that
continuing the ice making processes.

7. An operation method according to Claim 6, characterized in that the step of determining whether the first chamber
(2) is in the first position in which the ice making occurs is performed before measuring the water temperature in
the storage (4).

8. An operation method according to Claim 1, characterized by comprising the step of operating at least one pump,
which provides to transmit the water in the storage (4) to the first chamber (2), for a predetermined fifth time before
measuring the water temperature in the storage (4).

9. An operation method according to Claim 1, characterized in that predetermined amount of ice is selected by the
user via said user interface from a plurality of values registered in the control unit; ice making command received
from the user also comprises the amount of ice selected by the user; the table in which the operating time of the
evaporator (1) is determined comprises the operating times corresponding to data regarding amount of ice and
temperature values; and the control unit provides operation of the evaporator (1) according to this table.

10. An operation method according to Claim 1, characterized in that the method comprises the step of: upon the
command for ice making from the user, determining the predetermined amount of ice by the user via said user
interface and, transferring it to the control unit; that the table in which the operating time of the evaporator (1) is
determined comprises the operating times corresponding to data regarding amount of ice and temperature values,
and the control unit provides to operate the evaporator (1) according to this table

11. An operation method according to any of Claim 9 or claim 10, characterized by comprising the steps of: together
with measuring the water temperature in the storage (4), measuring the temperature of the external environment in
which the cooling device is present, and determining the operating time of the evaporator (1) according to both water
temperature in the storage (4) and temperature of the external environment.

12. An operation method according to Claim 1, characterized by comprising the steps of: after receiving the ice making
command from the user, controlling whether the water level in the storage tank (4) is between a first level and a
second level that is higher than the first level; if the water level is below the first level, before starting the ice making
process or after completing the ice making process, adding water to the storage (4) from a source.

13. An operation method according to Claim 1, characterized by comprising the steps of: after receiving the ice making
command from the user, controlling whether the water level in the storage tank (4) is between a first level and a
second level that is higher than the first level; if the water level is below the second level, before starting the ice
making process or after completing the ice making process, adding water to the storage (4) from a source.

14. An operation method according to Claim 1, characterized by comprising the steps of: after receiving the ice making
command from the user, measuring the amount of ice in the second chamber (3) by means of at least one weight
sensor comprised within the apparatus (A), and if the amount of ice is above a predetermined amount, not starting
the ice making process.
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15. An operation method according to Claim 1, characterized by comprising the steps of: before starting the ice making
process, controlling whether the water amount in the storage (4) is between a first amount and a second amount
that is higher than the first amount; determining the ice amount in the second chamber (3); if the water amount in
the storage (4) is below the first amount or the second amount, determining that there is a need for adding water
before the ice making process or after the ice making process is completed; determining the amount of water to be
added to the storage (4) by subtracting the detected ice amount from the required amount of water by which the
water amount in the storage (4) reaches the second amount.



EP 3 425 310 A1

13



EP 3 425 310 A1

14



EP 3 425 310 A1

15

5

10

15

20

25

30

35

40

45

50

55



EP 3 425 310 A1

16

5

10

15

20

25

30

35

40

45

50

55



EP 3 425 310 A1

17

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 2007163282 A1 [0004]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

