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(54) A defrosting method

(57) The present invention develops an alternative
method for defrosting the ice accumulating on the evap-
orator-1 (3) of a cooler device (S), provided with at least
one cooling compartment (2) and at least one freezing
compartment (1) that comprises compressor (5), con-
denser (6), evaporator (3, 4) and capillary tube units.
There is at least one additional condenser (7) which is
to be included in the cooling cycle of the said cooler de-
vice (S) when defrost operation is active. The said addi-
tional condenser (7) and the main condenser (6) are con-

nected to the compressor (5) via at least one valve (9b).
Thus, the valve (9b) breaks the connection between the
compressor (5) and the additional condenser (7) when
defrost operation is inactive, and it is ensured that the
refrigerant completes the regular cooling cycle through
the main condenser (6). The valve (9b) includes the ad-
ditional condenser (7), positioned on the evaporator-1
(3) the ice of which is to be defrosted, in the cooling cycle
by breaking the connection of the compressor (5) with
the main condenser (6) when defrost operation is active.
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Description

Technical Field

[0001] This invention relates to a method developed for defrosting the ice accumulating on the cooling elements
(evaporators) of cooler devices that comprise such an element.

Prior Art

[0002] The cooling cycle of cooler devices conventionally comprises a compressor, a condenser, a capillary tube and
an evaporator. Accordingly, the refrigerant that flows hot out from the compressor gives off heat while passing through
the condenser and therefore condenses and cools. Then, the refrigerant, which has passed through the capillary tube
and lost pressure, visits the evaporator. The refrigerant here evaporates into gas easily thanks to its low pressure and
the heat it takes from the compartment. The refrigerant, which enables cooling of the compartment owing to the heat it
takes from the compartment, returns to the compressor. The known cooling cycle is completed and cyclically continued.
[0003] The refrigerant that has visited the evaporator causes frosting on the evaporator while evaporating, owing to
the heat it takes from the compartment, into gas. In the known art, the ice accumulating on the evaporator is defrosted
by means of a heater positioned on or around the evaporator. However, this situation results in extra energy consumption.
[0004] An alternative solution for defrosting is to use the heat of a condenser which is a part of the cooling cycle. The
patent document KR20090075280 A of the prior art discloses a defrosting method by using heat of a condenser pref-
erentially not depending on a defrosting heater. This method includes the following steps of: determining a defrost
operation condition; operating a valve which is formed on a capillary tube between an evaporator and a condenser in
the case that defrost operation condition is satisfied; performing a defrosting process through the valve; detecting tem-
perature of the evaporator after predetermined time; confirming the temperature of the evaporator with defrost ending
temperature; and turning off the valve when the temperature of the evaporator is reached to the defrost ending temper-
ature.

Brief Description of the Invention

[0005] The present invention discloses a cooler device the cooling cycle of which includes an additional condenser
positioned on the cooler element (evaporator) the ice of which is to be defrosted. The said cooler device comprises at
least one compressor that performs the cooling cycle, at least one evaporator, a capillary tube and a condenser. In this
cycle, the compressor is connected to both condensers via at least one valve. Thus, the additional condenser is excluded
from the cooling cycle when defrost operation is inactive, and it is ensured that the refrigerant is directed to the main
condenser by means of the valve provided there. When defrost operation is active, the refrigerant, which flows out from
the compressor at high temperatures, is directed to the additional condenser by means of the said valve, transfers its
heat to the ambient environment, condenses there and ensures that the ice on the evaporator is defrosted. The refrigerant
flowing out from the additional condenser is directed to the main condenser and the regular cooling cycle continues.

Objective of the Invention

[0006] The aim of this invention is to develop a cooler device that comprises an alternative application for defrosting
the ice accumulating on the cooling element.
[0007] Another aim of this invention is to develop a cooler device that comprises an additional condenser for defrosting
the ice accumulating on the cooling element.
[0008] Another aim of this invention is to develop a cooler device that has cooling elements the interconnection of
which is established by the valve.
[0009] Another aim of this invention is to develop a cooler device that comprises an additional condenser included in
the cooling cycle when defrost operation is active.

Description of Drawings

[0010] An exemplary cooler device of the invention and the cooling cycle elements therein are illustrated in the annexed
figures wherein;

Figure 1 is the perspective view of the cooler device.

Figure 2 is the view of the cooling cycle elements and the cooling cycle.
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[0011] The parts in the drawings are individually enumerated and the corresponding meanings of the reference numbers
are as follows:

Cooler device (S)

Freezing compartment (1)

Cooling compartment (2)

Evaporator-1 (3)

Evaporator-2 (4)

Compressor (5)

Main condenser (6)

Additional condenser (7)

Control unit (8)

Valve (9a, 9b, 9c)

Capillary tube (10)

Disclosure of the Invention

[0012] The invention discloses an alternative defrosting method developed for defrosting the ice accumulating on a
cooling element (evaporator) provided on cooler devices. As known, the cooling cycle in cooler devices is performed by
compressor, condenser, capillary tube and evaporator units. Figure 1 shows an exemplary cooler device (S) comprising
at least one freezing compartment (1), at least one cooling compartment (2), at least one evaporator-1 (3) used to cool
the freezing compartment (1), at least one other evaporator-2 (4) used to cool the cooling compartment (2). The refrigerant,
which flows out hot from at least one compressor (5) in the cooler device (S), transfers its heat to the ambient environment,
condenses and cools there. Then, the refrigerant, which has passed through the capillary tube (10) and lost pressure,
visits the evaporator (3, 4). The refrigerant here evaporates into gas easily thanks to its low pressure and the heat it
takes from the compartment (1, 2). In the evaporator (3, 4), the refrigerant, which enables cooling of the compartment
(1, 2) owing to the heat it takes from the compartment (1, 2), returns to the compressor (5). The known cooling cycle is
completed and cyclically continued. During this cooling cycle, however, frosting may occur on the evaporator (3, 4). In
order to defrost this ice, the cooling cycle of the cooler device (S) shown in Figure 1 is provided with at least one additional
condenser (7) which is connected to the compressor (5) and positioned on the evaporator-1 (3) the ice of which is to be
defrosted.
[0013] Figure 2 illustrates an exemplary cooling cycle that comprises an additional condenser (7). The operation of
the cooling cycle elements is controlled by at least one control unit which is not shown in the figures. The additional
condenser (7) and the main condenser (6) are connected to the compressor (5) via at least one valve (9b). The control
unit breaks the connection of the valve (9b) with the compressor (5) and the additional condenser (7) during the regular
cooling cycle when defrost operation is not performed. Thus, it is ensured that the refrigerant flowing out from the
compressor (5) is directed to the main condenser (6). The connection between this condenser (6) and the evaporators
(3, 4) belonging to the compartments (1, 2) is established by at least one other valve (9c). The operation of this valve
(9c) is also controlled by the control unit. When only the freezing compartment (1) is desired to be cooled, the control
unit breaks the connection of the valve (9c) with the evaporator-2 (4) of the cooling compartment (2) and ensures that
the refrigerant is directed to the other evaporator-1 (3) which enables cooling of the freezing compartment (1). The
refrigerant that flows out from this evaporator-1 (3) is directed to the compressor (5) and the cooling cycle is completed.
When the cooling compartment (2) is desired to be cooled, the refrigerant that visits the condenser (6) is firstly directed
to the evaporator-2 (4) which enables cooling of the cooling compartment (2). The refrigerant that comes out from this
evaporator-2 (4) is then directed to the other evaporator-1 (3) which enables cooling of the freezing compartment (1).
In this case, the valve (9c), which establishes connection between the condenser (6) and the evaporators (3, 4), breaks
the connection of the condenser (6) with the evaporator-1 (3) of the freezing compartment (1) and ensures that the
refrigerant is passed to the evaporator-2 (4) of the cooling compartment (2). There is at least one valve (9a) interposed
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between the evaporator-2 (4) of the cooling compartment (2) and the evaporator-1 (3) of the freezing compartment (1),
which establishes connection between these evaporators (3, 4) and which is controlled by the control unit. The connection
between the evaporator-2 (4) of the cooling compartment (2) and the compressor (5) is also established by means of
this valve (9a). This valve (9a) breaks the connection between the evaporator-2 (4) of the cooling compartment (2) and
the compressor (5) when defrost operation is inactive, and it is ensured that the refrigerant is directed from the evaporator-
2 (4) of the cooling compartment (2) to the evaporator-1 (3) of the freezing compartment (1). The refrigerant that flows
out from this evaporator-1 (3) directed to the compressor (5) and the regular cooling cycle is completed.
[0014] When a defrost operation is to be performed, the valve (9b) breaks the connection between the compressor
(5) and the main condenser (6). Thus, the compressor (5) and the additional condenser (7) are connected, and the
additional condenser (7) is included in the cooling cycle. The refrigerant that flows out hot from the compressor (5) is
directed to the additional condenser (7). The refrigerant transfers its heat to the ambient environment at this condenser
(7), condenses and cools there. Since the said condenser (7) is positioned on the evaporator-1 (3) the ice of which is
to be defrosted, the ice accumulating on the evaporator-1 (3) is defrosted by the heat given off. Next, the refrigerant that
flows out from the additional condenser (7) is directed to the main condenser (6). Since defrost operation is active, the
valve (9c), which establishes connection of this condenser (6) with the compartments (3, 4), breaks the connection of
the condenser (6) with the evaporator-1 (3) of the freezing compartment (1) and ensures that the refrigerant is directed
to the evaporator-2 (4) of the cooling compartment (2). Thus, the cooling compartment (2) is cooled. Since defrost
operation is active, the valve (9a), which establishes connection of this evaporator-2 (4) with the other evaporator-1 (3)
and with the compressor (5), breaks the connection between these evaporators (3, 4) and ensures that the refrigerant
that flows out from this evaporator-2 (4) is directed to the compressor (5) and the cooling cycle is completed.
[0015] The cooling cycle of the cooler device (S) of the invention comprises at least one compressor (5), at least one
condenser (6), at least one additional condenser (7) for defrost operation, a capillary tube and evaporator units (3, 4).
The operation of these units is controlled by at least one control unit. The connection of the compressor (5) with the
main condenser (6) and with the additional condenser (7) is established by at least one valve (9b). Thus, depending on
the active/inactive status of defrost operation, the control unit controls the operation of the valve (9b), and the connection
of the compressor (5) with the main condenser (6) or with the additional condenser (7) is established. The connection
of the main condenser (6) with the evaporators (3, 4) is established by at least one other valve (9c). In a cooler device
comprising at least one evaporator-1 (3) enabling cooling of the freezing compartment (1) and at least one other evap-
orator-2 (4) enabling cooling of the cooling compartment (2), the connection of the main condenser (6) with the evaporator
(3, 4) to which the refrigerant is to be directed is established by controlling this valve (9c), depending on the active/
inactive status of defrost operation. The connection of these two evaporators (3, 4) to each other is established by at
least one other valve (9a). This valve (9a) also establishes the connection of the evaporator-2 (4), in which no defrost
operation is performed, with the compressor (5). Thus, the valve (9a) interconnects these two evaporators (3, 4) by
breaking the connection of the evaporator-2 (4) with the compressor (5) when defrost operation is inactive in a cooler
device (S) comprising at least two evaporators (3, 4). When defrost operation is active, this valve (9a) breaks the
interconnection of these evaporators (3, 4) and ensures that the cooling cycle is completed by connecting the evaporator-
2 (4), in which no defrost operation is performed, with the compressor (5).

Claims

1. A cooler device (S) comprising at least one freezing compartment (1); at least one cooling compartment (2); a cooling
cycle comprising at least one compressor (5), at least one main condenser (6), at least one additional condenser
(7), at least one evaporator-1 (3) of freezing compartment (1), at least one evaporator-2 (4) of the cooling compartment
(2), a capillary tube (10) interposed between these evaporators (3, 4) and the main condenser (6) characterized
in that it comprises

- at least one valve (9b) that establishes connection of the compressor (5) with the main condenser (6) and with
the additional condenser (7),
- another valve (9c) that establishes connection between the main condenser (6) and the evaporators (3, 4),
- at least one other valve (9a) which establishes connection of the evaporator-2 (4) of the cooling compartment
(2) with the evaporator-1 (3) of the freezing compartment (1) and with the compressor (5).

2. A cooler device (S) according to Claim 1 characterized in that it comprises a control unit which controls the operation
of the cooling cycle elements and of the valves (9a, 9b, 9c).

3. A cooler device (S) according to Claim 1 characterized in that the additional condenser (7) is positioned on the
evaporator-1 (3) of the freezing compartment (1).
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4. An operation method for a cooler device (S) comprising at least one freezing compartment (1); at least one cooling
compartment (2); a cooling cycle comprising at least one compressor (5), at least one main condenser (6), at least
one additional condenser (7), at least one evaporator-1 (3) of freezing compartment (1), at least one evaporator-2
(4) of the cooling compartment (2), a capillary tube (10) interposed between these evaporators (3, 4) and the main
condenser (6) characterized in that it comprises the steps of

- breaking the connection between the compressor (5) and the additional condenser (7) by a valve (9b) which
establishes connection of the compressor (5) with the main condenser (6) and with the additional condenser (7),
- directing the refrigerant, which flows out from the compressor (5), to the main condenser (6),
- breaking the connection between the main condenser (6) and the evaporator-2 (4) of the cooling compartment
(2) by other valve (9c), which establishes connection between the main condenser (6) and the evaporators (3,
4), when the freezing compartment (1) is desired to be cooled only; directing the refrigerant, which flows out
from the main condenser (6), to the evaporator-1 (3) of the freezing compartment (1); and completion of the
cooling cycle after the refrigerant reaches to the compressor (5),
- breaking the connection between the main condenser (6) and the evaporator-1 (3) of the freezing compartment
(1) by the other valve (9c), which establishes connection between the main condenser (6) and the evaporators,
when the freezing compartment (1) is desired to be cooled together with the cooling compartment (2); directing
the refrigerant, flowing out from the main condenser (6), to the evaporator-2 (4) of the cooling compartment (2);
breaking the connection between the compressor (5) and the said evaporator-2 (4) by a valve (9a), which
establishes connection of the evaporator-2 (4) of the cooling compartment (2) with the evaporator-1 (3) of the
freezing compartment (1) and with the compressor (5); reaching of the refrigerant, flowing out from the said
evaporator-2 (4), to the other evaporator-1 (3) and the completion of the cooling cycle after directing the refrigerant
to the compressor (5),

when defrost operation is inactive, and steps of

- breaking the connection between the compressor (5) and the main condenser (6) by the valve (9b) which
establishes connection of the compressor (5) with the main condenser (6) and with the additional condenser (7),
- performing defrost operation after the refrigerant, flowing out from the compressor (5), reaches the additional
condenser (7),
- directing the refrigerant that flows out from the said condenser (7) to the condenser (6),
- breaking the connection between the said condenser (6) and the evaporator-1 (3) of the freezing compartment
(1) by the valve (9c) which establishes connection between the main condenser (6) and the evaporators (3, 4),
- directing the refrigerant that flows out from the main condenser (6) to the evaporator-2 (4) of the cooling
compartment (2),
- breaking the connection between the said evaporator-2 (4) and the other evaporator-1 (3) by the valve (9a)
which establishes connection of the said evaporator-2 (4) with the evaporator-1 (3) of the freezing compartment
(1) and with the compressor (5),
- directing the refrigerant that flows out from this evaporator-2 (4) to the compressor (5)

when defrost operation is active.
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