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(54) A refrigeration device and method of operation

(57) A refrigeration device (S) according to the
present invention comprises one body (G) including one
compartment; one compressor (K); one condenser (C);
equipment allowing the transfer of the refrigerant leaving
the condenser (C) to the units; one chamber (H) wherein
the compressor (K) and condenser (C) are located; one
air blowing unit (F) allowing air circulation through the
compressor (K) and condenser (C); measurement mem-
ber (M) which measures the humidity of the outside en-
vironment and one control unit (U) associated with this
measurement member (M), and the method of operation
comprises the steps of: measuring the humidity of the
outside environment and transferring it to the control unit
(U); calculating humidity values of the outside environ-
ment at which dew formation may occur, and calculating
the operation status and periods of the air blowing unit
(F) by evaluation of the measured data and the temper-
ature and humidity values of the compartment; compar-
ing the calculated value with the measured value; if the
measured value is higher than the calculated value, stop-
ping the air blowing unit (F), at the beginning of the re-
frigeration cycle, for a period of time calculated; at the
end of this time period, operating the air blowing unit (F)
at the highest speed (F1) for a second period of time;
performing such processes of stopping - operating at the
highest speed (F1) of the air blowing unit (F), during the
refrigeration cycle, at certain intervals; when the refrig-
eration cycle is stopped, operating the air blowing unit
(F) at the highest speed (F1).
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Description

Field of the Invention

[0001] The present invention relates to refrigeration
devices in which dew formation that may occur depend-
ing on the temperature and humidity of the outside envi-
ronment is prevented, and methods of operation thereof.

Prior Art

[0002] As is known, refrigeration devices comprise
such units as a compressor, a condenser, and an evap-
orator for refrigeration purposes. In a refrigeration system
comprising such units, a refrigerant is passed through
these units and circulated inside the system so that the
refrigeration device is cooled down to the desired and/or
required temperature values. During the circulation of the
refrigerant, transfer of the refrigerant from one unit to the
other (for example its transfer from the condenser to
evaporator) can be carried out by various equipment
(such as piping called hotgas). This equipment is gener-
ally in contact with different portions of the refrigeration
device body (such as front panel of the body, outer frames
of the door and/or drawer etc.). The temperature of the
refrigerant passing through the equipment varies accord-
ing to the operation status of the compressor provided in
the refrigeration device; and as a result of such temper-
ature changes, dew formation may occur on areas where
this equipment is situated, depending on the temperature
and humidity of the outside environment. In other words,
the compressor of the refrigeration device provided for
the refrigeration cycle is operated and stopped at certain
intervals. When the compressor is about to stop, the tem-
perature of the refrigerant leaving the compressor is low-
er than that when the compressor starts to operate.
Therefore, the temperature of the refrigerant reaching to
the said equipment is much lower. Due to the fact that
the flow of the refrigerant would be stopped once the
compressor stops, the temperature of the said equipment
becomes quite low, which results in dew formation on
areas where the equipment is situated, if the humidity of
the outer environment is high.
[0003] The patent document no. US2007039339A1 of
the state-of-art discloses an embodiment of a refrigerator
designed to prevent dew from being formed on the front
panel of the device. In the said embodiment, the temper-
ature of the outside environment where the device is lo-
cated and the front panel temperature are measured and
compared. If the front panel temperature is lower than
the outside temperature by a reference temperature dif-
ference or more, the condenser fan is operated with a
delayed time set according to the temperature difference
of the front panel-outside when the compressor is oper-
ated, and it is stopped when the compressor stops. How-
ever, due to the fact that the fan is completely stopped
in this embodiment, heating may be seen on the body of
the refrigeration device to the extent to affect refrigeration

efficiency negatively, in which case the compressor must
be operated more, possibly resulting in increased energy
consumption.

Brief Description of the Invention

[0004] The inventive refrigeration device comprises at
least one body including at least one compartment in
which products to be cooled are placed; at least one com-
pressor supplying a high-temperature refrigerant to the
refrigeration cycle; at least one condenser to which the
refrigerant leaving the compressor is transferred; equip-
ment enabling the transfer of the refrigerant leaving the
condenser to the relevant units for refrigeration cycle and
in contact with several portions of the said body; at least
one chamber wherein said compressor and condenser
are located, which is isolated from the outside environ-
ment and which comprises at least one air inlet opening
for passage of air from the outside environment thereto,
and at least on air outlet opening for passage of air there-
from to the outside environment; at least one air blowing
unit which is located inside the said chamber, and which
regulates the temperature of the compressor and con-
denser by allowing air circulation through the compressor
and condenser; at least one measurement member
which measures the humidity of the outside environment,
and at least one control unit associated with this meas-
urement member and controlling operation of the air
blowing unit in line with the data received from the said
measurement member and the operation status of the
compressor, and the operation method of the refrigera-
tion device comprises the steps of: measuring the hu-
midity of the outside environment, where the refrigeration
device is located, by the measurement member and
transferring it to the control unit; calculating possible hu-
midity values of the outside environment at which dew
formation may occur and calculating the operation status
and operation-shutdown period of the air blowing unit by
combined evaluation of the measured data and the tem-
perature and humidity values of the compartment in the
refrigeration device by the control unit; comparing the
calculated humidity value with the measured humidity
value; if the measured humidity value is higher than the
calculated value, stopping the air blowing unit, at the be-
ginning of the refrigeration cycle, for a period of time cal-
culated by the control unit; at the end of this time period,
operating the air blowing unit at the highest speed for a
second period of time again calculated by the control unit;
performing such processes of stopping - operating at the
highest speed of the air blowing unit at certain intervals,
during the refrigeration cycle, in line with the time periods
calculated by the control unit; when the refrigeration cycle
is stopped, operating the air blowing unit at the highest
speed during the shutdown period.
[0005] With the method of operation according to the
present invention, dew formation is effectively prevented
on portions where the equipment contacts the body,
which equipment allows passage of the refrigerant
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through the refrigeration members in the refrigeration de-
vice provided for purposes of refrigeration and is, at the
same time, in contact with the body of the refrigeration
device. Furthermore, with an effective regulation of the
operation conditions of the air blowing unit, refrigeration
efficiency of the refrigeration device is also prevented
from being affected negatively.

Object of the Invention

[0006] An object of the present invention is to provide
a refrigeration device wherein dew formation that may
occur on the outer surface depending on the temperature
and humidity of the outside environment is prevented.
[0007] Another object of the present invention is to pro-
vide an operation method for a refrigeration device,
wherein the compressor and condenser are located in-
side a chamber isolated from the outside environment,
in which method dew formation that may occur on the
outer surface depending on the temperature and humid-
ity of the outside environment is prevented.
[0008] Another object of the present invention is to pro-
vide an operation method for a refrigeration device,
wherein the compressor and condenser are cooled by a
common air blowing unit, in which method dew formation
that may occur depending on the temperature and hu-
midity of the outside environment is prevented.
[0009] Still another object of the present invention is
to provide an operation method for refrigeration devices,
in which the compressor and condenser are cooled down
effectively while dew formation is prevented.

Description of the Drawings

[0010] The exemplary embodiments of the refrigera-
tion device and operation method thereof according to
the present invention are illustrated in the enclosed draw-
ings, in which:

Figure 1 is a rear sectional perspective view of the
refrigeration device.
Figure 2 is a front sectional perspective view of the
refrigeration device.
Figure 3 is another rear sectional perspective view
of the refrigeration device.
Figure 4 is an operation diagram of the compressor
and air blowing device of the refrigeration device.

[0011] All the parts illustrated in the figures are individ-
ually assigned a reference numeral and the correspond-
ing terms of these numbers are listed as follows:

Refrigeration device (S)
Body (G)
Chamber (H)
Air inlet opening (H1)

Air outlet opening (H2)

Description of the Invention

[0012] The refrigeration devices comprise at least one
body including compartments in which products to be
cooled are placed. This body is, on one surface, in contact
with the environment where the refrigeration device is
situated and on the opposite surface, it is in contact with
the inner volume of the compartment and various equip-
ment (such as piping called hotgas through which refrig-
erant is transferred from the condenser to the evaporator)
in which the refrigerant is circulated for cooling the com-
partment. The temperature of the refrigerant flowing
through the equipment varies according to the operation
status of the compressor in the refrigeration device; and
as a result of such temperature changes, dew formation
may occur on the outer surface of the body portions
where this equipment is located depending on the tem-
perature and humidity of the external environment. More
specifically, the compressor in the refrigeration device
provided for refrigeration cycle is operated and stopped
at certain intervals. When the compressor is about to
stop, the temperature of the refrigerant leaving the com-
pressor is lower than that when the compressor starts to
operate. Therefore, the temperature of the refrigerant
reaching to the said equipment is much lower. Due to the
fact that the flow of the refrigerant would be stopped once
the compressor stops, the temperature of the said equip-
ment becomes quite low, which results in dew formation
on areas where the equipment is situated, if the humidity
of the outer environment is high. Therefore, with the
present invention, there is provided an operation method
for refrigeration devices, wherein moisture formation that
may occur depending on the temperature and humidity
of the outside environment is prevented.
[0013] The inventive operation method, an illustrative
diagram of which is shown in Figure 4 and illustrated in
Figures 1-3, is suitable for use in a refrigeration device
(S) comprising at least one body (G) including at least
one compartment (which may a normal cooling compart-
ment or freezing compartment) in which products to be
cooled are placed; at least one compressor (K) supplying
a high-temperature refrigerant to the refrigeration cycle;

(continued)

Panel (H3)
Compressor (K)
Compressor operation period (K1)
Compressor shutdown period (K2)
Condenser (C)
Separator (C1)

Air blowing unit (F)
Air blowing unit operation period (F1)
Control unit (U)
Measurement member (M)
Control panel (1)
Control member (2)
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at least one condenser (C) to which the refrigerant leaving
the compressor (K) is transferred; equipment (i.e. a re-
frigerant transferring pipe called hotgas) allowing the
transfer of the refrigerant leaving the condenser (C) to
the relevant units for refrigeration cycle (i.e. evaporator)
and in contact with the said body (G); at least one cham-
ber (H) (which is preferably located at the top part of the
refrigeration device (S)) wherein the said compressor (K)
and condenser (C) are located, which is isolated from
the outside environment and which comprises at least
one air inlet opening (H1) for passage of air from the
outside environment thereto, and at least one air outlet
opening (H2) for passage of air therefrom to the outside
environment; at least one air blowing unit (F) which is
located inside the said chamber (H), and which regulates
the temperature of the compressor (K) and condenser
(C) by allowing air circulation through the compressor (K)
and condenser (C); at least one measurement member
(M) which is preferably located closed to the air inlet
opening (H1) and which measures the humidity of the
outside environment (preferably also the temperature of
the outside environment) and at least one control unit (U)
associated with this measurement member (M) and con-
trolling the operation of the air blowing unit (F) in line with
the data received from the said measurement member
(M) and the operation status of the compressor (K) and
which is preferably located inside the said chamber (H).
The inventive operation method comprises the steps of:
measuring the humidity (and preferably the temperature)
of the outside environment where the refrigeration device
(S) is situated by the measurement member (M) and
transferring it to the control unit (U); calculating possible
humidity values of the outside environment at which dew
formation may occur, and calculating the operation status
and operation-shutdown period of the air blowing unit (F)
by combined evaluation of the measured data (humidity
and preferably temperature data) and the temperature
and humidity values of the compartment in the refriger-
ation device (S) by the control unit (U); comparing the
calculated humidity value with the measured humidity
value; if the measured humidity value is higher than the
calculated value, stopping the air blowing unit (F), at the
beginning of the refrigeration cycle (in other words, when
the compressor (K) starts to operate (K1)), for a period
of time calculated by the control unit (U); at the end of
this time period, operating the air blowing unit (F) at the
highest speed (F1) for a second period of time calculated
again by the control unit (U); performing such processes
of stopping - operating at the highest speed (F1) of the
air blowing unit (F), during the refrigeration cycle (in other
words, during the operation period (K1) of the compres-
sor (K)), at certain intervals in line with the time periods
calculated by the control unit (U); when the refrigeration
cycle is stopped (in other words, when the compressor
(K) is stopped to operate (K2)), operating the air blowing
unit (F) at the highest speed (F1) during this shutdown
period.
[0014] In the said operation method, the compressor

(K) and condenser (C) quickly heats up during the shut-
down period of the air blowing unit (F) while the compres-
sor (K) is operating (K1), due to the fact that the com-
pressor (K) and condenser (C) are located in the closed
chamber (H). Therefore, the refrigerant is supplied to the
equipment allowing the transfer of the refrigerant with a
high temperature (i.e. superheated). Thus, body (G) por-
tions (i.e. front panel of the body, outer frames of the door
and/or compartment etc.) with a temperature level lower
than the dew point, which are cooled down during the
shutdown period of the refrigeration cycle (while the com-
pressor (K) is stopped (K2)) and in contact with the said
equipment, are brought to a temperature higher than the
dew point by being heated in a quick manner due to non-
operation of the air blowing unit (F) upon the start of the
refrigeration cycle (K1). After the shutdown period of the
said air blowing unit (F) is completed, it is operated at a
high speed for a certain period of time (F1) by the control
unit (U) so that the heat inside the chamber (H) is elimi-
nated and the temperature of the compressor (K) and
condenser (C) is reduced. Thus, the temperature of the
refrigerant is also reduced and thus the temperature of
the equipment to which the refrigerant is delivered and
of the body (G) portions in contact with the equipment is
reduced as well. Then, operation of the air blowing unit
(F1) is stopped before the said body (G) portions reach
to the dew point. During this shutdown period, the com-
pressor (K) and condenser (C) heat up very quickly since
they are located in the closed chamber (H), and accord-
ingly the refrigerant is also heated up, as a result of which
said equipment becomes warm quickly. Thus, dew for-
mation on the body (G) portions in contact with the said
equipment is prevented. However, with the operation of
the air blowing unit (F) at the highest speed (F1) when
the refrigeration cycle is stopped (K2), the chamber (H)
and therefore the compressor (K) and condenser (C) are
cooled down prior to the refrigeration cycle so that refrig-
eration efficiency of the refrigeration device (S) is pre-
vented from being affected negatively by the stopping of
the air blowing unit (F) at the beginning of the refrigeration
cycle. Furthermore, with the operation of the air blowing
unit (F) at the highest speed (F1) at certain intervals dur-
ing the refrigeration cycle, any increase in the tempera-
ture that may occur in the compartment of the refrigera-
tion device (S) is prevented so that refrigeration efficiency
is kept stable. As an example of the operation of the in-
vention, when the temperature of the compartment in the
refrigeration device (S) is - 16°C and the humidity value
of the outside environment where the device (S) is locat-
ed is 85% Rh, no dew formation occurs whereas if the
temperature of the compartment is - 24°C, dew formation
occurs at humidity value of 85% Rh. Since these data
are measured and calculated by the control unit (U), as
described above, in the second case, the above-men-
tioned operation method is activated. Thus, the said op-
eration method is used when necessary so that energy
is saved, and effective refrigeration efficiency is obtained.
[0015] In a preferred embodiment of the invention, the
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refrigeration device (S) comprises at least one control
panel (1) and at least one control member (2) (which may
be in the form of a button or key as well as a display
screen or a touch screen with a button/key) located on
this panel (1) and associated with the said control unit
(U). In this embodiment, the temperature of the compart-
ment in the refrigeration device (S) is inputted by the user
through the control member (2) and the control unit (U)
uses the value inputted by the control member as the
temperature value of the compartment so as to make any
calculation and comparison on the basis of this value.
Thus, it is possible for the user to use the compartment
as a refrigeration compartment or as a freezing compart-
ment, when desired, and the inventive operation method
can be used accordingly.
[0016] In another alternative embodiment of the inven-
tion, the chamber (H) in the refrigeration device (S) com-
prises at least one panel (H3) located so as to separate
the compressor (K) and condenser (C) from each other.
In this embodiment, the condenser (C) is located on that
part of the chamber (H) where the air inlet opening (H1)
is provided while the compressor (K) is located on that
part where the air outlet opening (H2) is provided, and
the said air blowing unit (F) is located on the panel (H3)
such that it draws air from the air inlet opening (H1) during
the operation period (F1) and leads it to the air outlet
opening (H2). Thus, air drawn from the environment
where the refrigeration device (S) is located is passed
through the condenser (C) so as to allow the condenser
(C) to cool down and consequently refrigeration efficien-
cy is kept stable.
[0017] In another alternative embodiment of the inven-
tion, the refrigeration device (S) comprises at least two
compartments, at least one of which is a refrigeration
compartment and at least the other one thereof is a freez-
ing compartment, and each of these compartments is
cooled down with separate systems comprising at least
one compressor (K), at least one condenser (C) and at
least one air blowing unit (F). Therefore, the refrigeration
device (S) comprises at least one compressor (K), at least
one condenser (C), at least one air blowing unit (F) and
at least one refrigeration compartment associated with
each other for normal refrigeration process, and at least
one further compressor (K), at least one further condens-
er (C), at least one air blowing unit (F) and at least one
freezing compartment associated with each other for
freezing process. In this embodiment, the air blowing unit
(H) provided for purposes of normal refrigeration is op-
erated constantly when the humidity value measured by
the measurement device (M) is high whereas the air blow-
ing unit (H) provided for freezing process is operated with
the inventive operation method (wherein it is operated at
the highest speed at certain intervals during the operation
period (K1) of the compressor (K), and at the highest
speed and constantly during the shutdown period (K2)
of the compressor (K)). Thus, on one hand, body (G)
portions in contact with the equipment enabling passage
of the refrigerant between the condensers (C) and other

refrigeration units such as evaporator are maintained at
a temperature higher than that at which dew formation
may occur, and at the same time the chamber (H) is ven-
tilated efficiently.
[0018] With the method of operation according to the
present invention, dew formation is effectively prevented
on portions where the equipment contacts to the body
(G), which equipment allows passage of the refrigerant
through the refrigeration members of the refrigeration de-
vice (S) provided for purposes of refrigeration and is, at
the same time, in contact with the body (G) of the refrig-
eration device (S). Furthermore, with an effective regu-
lation of the operation conditions of the air blowing unit
(H), refrigeration efficiency of the refrigeration device (S)
is also prevented from being affected negatively.

Claims

1. A method of operation for a refrigeration device (S)
comprising at least one body (G) including at least
one compartment in which products to be cooled are
placed; at least one compressor (K) supplying a high-
temperature refrigerant to the refrigeration cycle; at
least one condenser (C) to which the refrigerant leav-
ing the compressor (K) is transferred; equipment al-
lowing the transfer of the refrigerant leaving the con-
denser (C) to the relevant units for refrigeration cycle
and in contact with various portions of the said body
(G); at least one chamber (H) wherein the said com-
pressor (K) and condenser (C) are located, which is
isolated from the outside environment and which
comprises at least one air inlet opening (H1) for pas-
sage of air from the outside environment thereto, and
at least one air outlet opening (H2) for passage of
air therefrom to the outside environment; at least one
air blowing unit (F) which is located inside the said
chamber (H), and which regulates the temperature
of the compressor (K) and condenser (C) by allowing
air circulation through the compressor (K) and con-
denser (C); at least one measurement member (M)
which measures the humidity of the outside environ-
ment and at least one control unit (U) associated with
this measurement member (M) and controlling the
operation of the air blowing unit (F) in line with the
data received from the said measurement member
(M) and the operation status of the compressor (K),
characterized by comprising the following steps:

- measuring the humidity of the outside environ-
ment where the refrigeration device (S) is situ-
ated by the measurement member (M) and
transferring it to the control unit (U);
- calculating possible humidity values of the out-
side environment at which dew formation may
occur, and calculating the operation status and
operation-shutdown period of the air blowing
unit (F) by combined evaluation of the measured
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data and the temperature and humidity values
of the compartment in the refrigeration device
(S) by the control unit (U);
- comparing the calculated humidity value with
the measured humidity value;
- if the measured humidity value is higher than
the calculated value, stopping the air blowing
unit (F), at the beginning of the refrigeration cy-
cle, for a period of time calculated by the control
unit (U);
- at the end of this time period, operating the air
blowing unit (F) at the highest speed (F1) for a
second period of time calculated again by the
control unit (U);
- performing such processes of stopping - oper-
ating at the highest speed (F1) of the air blowing
unit (F), during the refrigeration cycle, at certain
intervals in line with the time periods calculated
by the control unit (U);
- when the refrigeration cycle is stopped, oper-
ating the air blowing unit (F) at the highest speed
(F1) during this shutdown period.

2. A method of operation according to claim 1, char-
acterized in that the temperature of the compart-
ment in the refrigeration device (S) is inputted by the
user through the at least one control member (2)
provided in the refrigeration device (S), and the con-
trol unit (U) uses the value inputted by the control
member as the temperature value of the compart-
ment so as to make any calculation and comparison
on the basis of this value.

3. A method of operation according to claim 1, char-
acterized in that the temperature of the outside en-
vironment where the refrigeration device (S) is situ-
ated is also measured by the said measurement
member (M), and this measured temperature value
is also considered in the step of calculating possible
humidity values of the outside environment at which
dew formation may occur as well as the operation
conditions and periods of the air blowing unit (F).

4. A refrigeration device (S) comprising at least one
body (G) including at least one compartment in which
products to be cooled are placed; at least one com-
pressor (K) supplying a high-temperature refrigerant
to the refrigeration cycle; at least one condenser (C)
to which the refrigerant leaving the compressor (K)
is transferred; equipment allowing the transfer of the
refrigerant leaving the condenser (C) to the relevant
units for refrigeration cycle and in contact with vari-
ous portions of the said body (G); at least one cham-
ber (H) wherein the said compressor (K) and con-
denser (C) are located, which is isolated from the
outside environment and which comprises at least
one air inlet opening (H1) for passage of air from the
outside environment thereto, and at least one air out-

let opening (H2) for passage of air therefrom to the
outside environment; at least one air blowing unit (F)
which is located inside the said chamber (H), and
which regulates the temperature of the compressor
(K) and condenser (C) by allowing air circulation
through the compressor (K) and condenser (C); at
least one measurement member (M) which meas-
ures the humidity of the outside environment and at
least one control unit (U) associated with this meas-
urement member (M) and controlling the operation
of the air blowing unit (F) in line with the data received
from the said measurement member (M) and the op-
eration status of the compressor (K), characterized
by comprising:

- at least one panel (H3) which is located in the
chamber (H) in such a way that it separates the
compressor (K) and condenser (C) from each
other, and that the condenser (C) is located on
that part of the chamber (H) where the air inlet
opening (H1) is provided while the compressor
(K) is located on that part where the air outlet
opening (H2) is provided, and on which the said
air blowing unit (F) is located such that it draws
air from the air inlet opening (H1) during the op-
eration period (F1) and leads it to the air outlet
opening (H2).

5. A refrigeration device (S) according to claim 4, char-
acterized in that the said chamber (H) is located at
the top part of the refrigeration device (S).

6. A refrigeration device (S) according to claim 4, char-
acterized in that the said control unit (U) is located
inside the chamber (H).

7. A refrigeration device (S) according to claim 4, char-
acterized by comprising at least two compartments,
at least one of which is a refrigeration compartment
and at least the other one thereof is a freezing com-
partment.

8. A refrigeration device (S) according to claim 7, char-
acterized by comprising at least one compressor
(K), at least one condenser (C), at least one air blow-
ing unit (F) associated with each other for cooling
the said refrigeration compartment, and at least one
refrigeration compartment for cooling the said freez-
ing compartment and at least one further compressor
(K), at least one further condenser (C), at least one
air blowing unit (F) associated with each other for
the freezing process.

9. A method of operation for a refrigeration device (S)
according to claim 8, characterized in that when
the humidity value measured by the measurement
device (M) is high, the air blowing unit (H) allowing
the refrigeration compartment to be cooled down is
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operated constantly whereas the air blowing unit (H)
cooling down the freezing compartment is operated
according to the method of operation as claimed in
claims 1-3.
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