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(54) A condenser coil unit for cooler devices

(57) The cooler device (A) of the invention comprises
at least one cooler compartment (1) and a freezer com-
partment (2); a single cooling system that adjusts the
temperature of all the compartments (1, 2); at least one
temperature detector (3) that measures the temperature
of the cooler compartment (1); at least one temperature
detector (4) that measures the outside temperature; a
control unit which is connected to the cooling system and
the said detectors (3, 4), and which regulates the oper-
ation of the device (A). Located in the evaporator (7) of
the device (A), there are separate condenser coil units
(8a, 8b) connected to each other which are for the cooler
compartment (1) and the freezer compartment (2). In ac-
cordance with the outside ambient temperature, the path
the cooling fluid takes through the cooler compartment
condenser coil unit (8a) can be adjusted.
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Description

Technical Field

[0001] This invention relates to cooler devices for food
products that have more than one storage compartments
and the temperature control of these compartments with-
in said cooler devices.

Background Art

[0002] As it is known, there are usually more than one
storage compartments in the cooler devices which are
used to store food products. Adjusting the temperature
in these compartments which have the functions of cool-
ing and freezing to a desired level in accordance with the
cooling capacity of the device and maintaining the tem-
perature at that level has an importance in terms of pre-
serving food.
[0003] For instance, in devices with cooler and freezer
compartments, the temperature inside the device is de-
termined by temperature detectors in the cooler compart-
ment and accordingly, the cooling system of the device
adjusts its operation. However, when these devices are
used in places of low temperature, it is observed that the
temperature of the cooling compartment reaches the de-
sired level very quickly, but not in all cases may the de-
sired level of temperature in the freezer compartment be
obtained. Especially in cooler devices comprising one
cooling system, in which this system controls the tem-
perature of more than one compartment, this situation
causes problems.
[0004] In the published patent application EP1344998
of prior art, a cooler device wherein the temperature of
cooler and freezer compartments are adjusted by a single
cooling system is disclosed. In this cooler device, when
needed, an electrical heater in the cooler compartment
is activated to decrease the temperature inside to the
desired level; the cooling system is reactivated by means
of the thermo regulator in this compartment, which de-
tects the increase in the compartment temperature and
efforts are made to rapidly decrease the temperature of
the freezer compartment. However, these heaters both
increase the power consumption and are disadvanta-
geous in financial terms.

Brief Description of the Invention

[0005] This invention is intended for the devices that
control the temperature of more than one compartment
with one cooling system to reach the desired storage
temperature in low ambient temperatures.
[0006] The cooler device of the invention comprises at
least one cooler compartment and freezer compartment;
a single cooling system that controls the temperature of
all compartments; at least one temperature detector for
measuring the temperature of the cooler compartment;
at least one temperature detector for measuring the out-

side temperature; and a control unit which relates to the
said detectors and regulates the operation of the device.
For the cooler compartment and the freezer compart-
ment, there are separate condenser coil units connected
to each other, and the path the fluid follows through the
cooler condenser coil is controlled by means of isolating
valves. The group constituted by these condenser coils
is called cooler device evaporator.
[0007] In the invention, if the data obtained from the
detector measuring the outer temperature is below the
predefined operation threshold limit, the control unit ad-
justs the condenser coil unit in the cooler compartment
and ensures that the fluid in the condenser coil unit flows
less. Therefore, while ensuring that the cooler compart-
ment cools in a longer period of time, it provides more
time for the freezer compartment to decrease to the de-
sired temperature level at the same time. In other words,
with this invention, by shortening the condenser coil unit
in the cooler compartment, the cooler compartment is
ensured to cool later then usual.

Aim of the Invention

[0008] The aim of this invention is to provide a system
for the storage of food products, which cools more than
one compartment with a single cooling system and ad-
justs the temperature of the compartments in the cooler
devices.
[0009] Another aim of the invention is to create a sys-
tem which adjusts the temperature of the compartments
to the desired level when the cooler device is used in low
ambient temperatures.
[0010] One other aim of the invention is to create a
condenser coil unit which has an adjustable cooling ca-
pacity in order to adjust the temperatures of cooler and
freezer compartments in the said cooler device.
[0011] Another aim of the invention is to provide a cool-
er device which is safe, simple and cheap to produce.

Description of the Figures

[0012] An exemplary cooler device of the invention and
the said condenser coil unit is illustrated in the accom-
panying figures, wherein;

Figure 1 is a general view of the device.
Figure 2 shows a general perspective view of the
condenser coil units in the cooler device.
Figure 3 is a detailed view of a part of Figure.2.

[0013] All parts represented in the figures are each as-
signed individual reference numerals which are listed as
below:

Cooler device (A)
Cooler compartment (1)
Freezer compartment (2)
Temperature detector (3)
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Temperature detector (4)
Condenser (5)
Compressor (6)
Evaporator (7)
Cooler compartment condenser coil unit (8a)
Freezer compartment condenser coil unit (8b)
Return pipe (9)
Isolating valve (9a)
Main condenser coil pipe (10)
Isolating valve (10a)
End point (11)
Intermediate coupling point (12)
Transition pipe (13)
Isolating valve (13a)
Detail point (D)

Disclosure of the Invention

[0014] The cooling device (A) of the invention, used to
store the food products, has the feature of adjusting the
temperature of more than one compartment (1, 2) with
one cooling system. The said cooler device (A) of this
invention, comprising especially at least one cooler and
freezer compartments (1, 2), operates in a way that the
temperature of the freezer compartment (2) is lower than
the temperature of cooler compartment (1). The device
(A) has at least one temperature detector (3) that adjusts
the temperature of the cooler compartment (1) and is
located in this compartment (1). In accordance with the
value the temperature detector (3) measures, the device
control unit to which said detector (3) is connected (not
shown in the figure but regulates the device (A)) operates
the cooling system of the device (A) until the temperature
of the cooler compartment (1) decreases to the desired
level and stops when it reaches the desired level.
[0015] The cooling system of the device (A) is a system
using units such as a compressor (6), a condenser (5),
and an evaporator (7). The cooling system whose capac-
ity and operation period is adjusted by the control unit of
the device (A) cools both the freezer compartment (2)
and the cooler compartment (1) at the same time. In this
cooling system, separate condenser coil units (8a, 8b)
are used for cooler compartment (1) and freezer com-
partment (2), wherein these condenser coil units (8a, 8b)
are connected to each other. In other words, the cooling
fluid going through one condenser coil unit (8a or 8b)
goes through the other condenser coil unit (8a or 8b),
and then returns to the compressor (6) and goes on op-
erating its cooling cycle. Each condenser coil unit (8a,
8b) comprises of at least one pipe with successive inflec-
tions which provide the most optimum path for the cooling
fluid to boost its cooling performance. The cooling fluid,
while going through a condenser coil unit (8a, 8b) cools
the compartment it flows through by the surfaces of con-
tact it creates in the cooler compartment (1) and the freez-
er compartment (2).
[0016] Under normal conditions, when the tempera-
ture of the cooler compartment (1) decreases to the de-

sired level (according to the level the temperature detec-
tor (3) measures in the cooler compartment (1)), the cool-
ing system stops and therefore, it would not be possible
for the freezer compartment (2) to cool more. When the
cooler device (A) operates in low ambient temperature,
the temperature of the cooler compartment (1) can quick-
ly be decreased to the desired level. However, within this
short period of time, there are cases when the freezer
compartment (2) cannot be adjusted to the desired tem-
perature. In this situation, by using at least one temper-
ature detector (4) to detect the temperature level outside
the device (A), the operation of the device (A) in regulated
according to the low ambient temperature. Hence, via
the data coming from the temperature detector (4) meas-
uring the outside temperature (or by controlling the op-
eration frequency of the compressor (6) by control unit),
the control unit, interrupting the condenser coil unit (8a)
in the cooler compartment (1), ensures that it takes a
shorter path by changing the path the cooling fluid in the
condenser coil unit (8a) takes. Therefore, while ensuring
that the cooler compartment (1) cools later than usual; it
also buys time for the temperature in the freezer com-
partment (2) to decrease to the desired level. To put it in
other words, with this invention, by shortening the path
the fluid in the condenser coil unit (8a) takes (in this way,
the capacity of the unit (8a) is decreased), it is ensured
that the cooler compartment (1) cools later than usual.
In Figures 2 and 3, details of the necessary design for
the operation of this feature of the device (A) are dis-
closed.
[0017] In Figure 2, a general perspective view of the
condenser coil units (8a, 8b) provided in the said device
(A) is given. According to that, one of these units (8b) is
used for a freezer compartment (2) while the other (8a)
is used for a cooler compartment (1). With this invention,
there has been some changes in the condenser coil unit
(8a) located in the cooler compartment (1), the details of
which is shown in Figure 3.
[0018] As shown in Figure 2-3, the cooling fluid coming
through the freezer compartment condenser coil unit (8b)
reaches the return pipe (9) by going through a main con-
denser coil unit pipe (10) the further path of which is ex-
tended via sequenced inflections. So, the fluid flowing
through the return pipe (9) completes the path it takes in
the evaporator (7). The main condenser coil unit pipe
(10) is connected to the return pipe (9) both by the end
point (11) and by at least one intermediate coupling point
(12). The cooling liquid entering the cooler compartment
condenser unit (8a) from the freezer compartment con-
denser coil unit (8b) goes from the end point (11) through
the return pipe (9) in the normal operation process of the
device (A). In case of the device’s (A) operating in low
ambient temperature, the cooling fluid reaches the return
pipe (9) via the intermediate coupling point (12) and thus,
it is ensured that the fluid goes through one part of the
condenser coil unit (8a) instead of the whole. Hence, the
cooling capacity of the condenser coil unit (8a) is de-
creased. This, as mentioned above, provides more time
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for the freezer compartment (2) to be cooled.
[0019] In Figure 3, the structural details of the interme-
diate coupling point (12), shown as detail point (D) in
Figure 2, are shown. In this coupling point (12), there is
a transition pipe (13) where the return pipe (9) unites with
the main condenser coil unit pipe (10). In this pipe (13),
there is an isolating valve (13a) that controls the flow of
the fluid from the main condenser coil unit (10) to the
return pipe (9). Apart from that, there is also one more
isolating valve (9a) controlling the flow between the end
point (11) and the return pipe (9). In addition to that, in
the main condenser coil unit pipe (10), in a part after the
transition pipe (13), there is another isolating valve (10a)
regulating the flow of the fluid in the main condenser coil
unit pipe (10).
[0020] Under normal operation conditions of the de-
vice (A), the cooling fluid moves inside the condenser
coil unit (8a) in a direction of "Y" as shown in figure 3.
This movement is ensured provided that the valves (9a,
10a) on the return and main pipes (9, 10) are open and
the valve (13a) in the transition pipe is closed. With the
"Y" directed flow, the fluid circulates the whole condenser
coil (8a).
[0021] If the device (A) is at low ambient temperature,
the cooling liquid moves inside the said condenser coil
unit (8a) in the direction of "Z" as shown in figure 3. This
movement is ensured provided that the valves (9a, 10a)
on the return and main pipes (9, 10) are closed; the valve
(13a) in the transition pipe (13) is open. With the "Z" di-
rected flow, the fluid follows a shorter path in the con-
denser coil (8a).
[0022] As mentioned above, the capacity of the con-
denser coil unit (8a) in the cooler compartment (1) is ad-
justed by the help of the control unit. The valves (9a, 10a,
13a) used for this objective are similar to the electrical
isolating valves (for instance, solenoid valves). The con-
trol unit adjusts the condenser coil unit (8a) by taking into
consideration the value measured by the outer temper-
ature detector (4) and the operation frequency of the com-
pressor (6) (the compressor (6) operates less frequently
at low ambient temperatures). By allowing the user to
have options on the control unit when desired, the ad-
justment of condenser coil unit (8a) can be rendered op-
tional.

Claims

1. A cooling device (A) for food products; comprising
at least one cooler compartment (1) and a freezer
compartment (2); a single cooling system comprising
involves a compressor (6), a condenser (5) and an
evaporator (7) and which adjusts the temperature of
all compartments (1,2); at least one temperature de-
tector (3) that measures the temperature of the cool-
er compartment (1); at least one temperature detec-
tor (4) that measures the outside temperature; a con-
trol unit which is connected to the cooling system

and the said detectors (3, 4) and which regulates the
operation of the device (A), characterized in that
it comprises separate condenser coil units (8a, 8b)
connected to each other for the cooler compartment
(1) and the freezer compartment (2), and that the
path the cooling fluid takes which goes through the
cooler compartment condenser coil unit (8a) is ad-
justable in accordance with the outer ambient tem-
perature.

2. A cooling device (A) according to Claim 1, charac-
terized in that the said condenser coil unit (8a) com-
prises a main condenser coil unit pipe (10) whose
path is extended with successive inflections; and a
return pipe (9) which is connected to the main con-
denser coil unit pipe (10) both by the end point (11)
and at least one intermediate coupling point (12).

3. A cooling device (A) according to Claim 2, charac-
terized in that the cooling fluid flowing through the
main condenser coil unit pipe (10) gets into the return
pipe (9) from the end point (11) under normal oper-
ation conditions.

4. A cooling device (A) according to Claim 2, charac-
terized in that the cooling fluid flowing through the
main condenser coil pipe (10) goes into the return
pipe (9) from the intermediate coupling point (12)
under low outer temperature conditions.

5. A cooling device (A) according to Claim 2, charac-
terized in that it comprises a transition pipe (13)
connecting the return pipe (9) with the main condens-
er coil pipe (10) on the main intermediate coupling
point (12).

6. A cooling device (A) according to Claim 5, charac-
terized in that it comprises an isolating valve (13a)
which controls the flow of the cooling fluid from the
main condenser pipe (10) to the return pipe located
in the transition pipe (13); an isolating valve (9a)
which controls the transition of the cooling fluid from
the end point (11) to the return pipe (9) located in
the return pipe (9); an isolating valve (10a) which
regulates the flow of the fluid in the main condenser
coil pipe (10), in the next part after the transition pipe
(13).

7. A cooling device (A) according to claim 6, charac-
terized in that under normal operation conditions of
the device (A), the valves (9a, 10a) located in the
main condenser coil and the return pipes (10, 9) are
open; the valve (13a) located in the transition pipe
is closed.

8. A cooling device (A) according to claim 6, charac-
terized in that under low outside ambient tempera-
tures, the valves (9a, 10a) located in the main con-
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denser coil and return pipes (10, 9) are closed; the
valve (13a) located in the transition pipe is open.
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