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Figure 1

(57) Abstract: The present invention relates to a cooling device (1) comprising a

compressor (2) providing the compression and circulation of the refrigerant fluid
in the refrigeration cycle; a condenser (3) that enables the refrigerant fluid leaving
the compressor (2) to change into the liquid phase by condensing, that is formed

by bending a pipe in serpentine shape and that has more than one refrigerant tube
(4) extending parallel to each other, at least one tube bend (5) joining the refriger-

ant tubes (4) and more than one fin (6) parallel to one another, extending perpen-
dicularly to the refrigerant tube (4); a fan (7) providing the cooling of the con-

~ T

denser (3), and an air guiding apparatus (8) that is disposed between the fan (7)
and the compressor (2) and that has a first orifice (16) facing the fan (7) and a
second orifice (17) facing the compressor (2).
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Description
A COOLING DEVICE COMPRISING A CONDENSER COOLED BY A FAN

[0001]

[0002]

[0003]

[0004]

[0005]

The present invention relates to a cooling device comprising an air guiding
apparatus that enables the air coming from the fan to be carried the
condenser.

In the refrigeration cycle realized in cooling devices, for example in
refrigerators or freezers, the heat absorbed from the interior of the cooling
device is discharged to the outer environment by means of the condenser.
In conventional refrigerators, the static type condenser that functions with
the natural heat convection principle is preferred and in no-frost
refrigerators, the coil type condenser that operates with enforced heat
convection principle is preferred. In condensers that operate with forced
heat convection principle, the condenser is cooled by means of the fan. In
no-frost refrigerators, the compressor and the condenser generally operate
in the machine room which is called the cabinet base region and which is
situated at the bottom portion of the refrigerator body. The condenser and
the compressor are enabled to be cooled by means of a fan situated in the
machine room. However, some portion of the air delivered to the
condenser by the fan is dispersed to the exterior environment without
contacting the condenser. In this situation, the condenser cannot be
cooled as required and this causes the efficiency of the refrigeration cycle
to be decreased.

In the state of the art International Patent Application No. WO2008040724,
a cooling device is disclosed, wherein the air that is received into the
machine room by being sucked from the outer environment by means of a
fan is delivered onto a condenser casing which is composed of telescopic
bodies and wherein the condenser is situated.

In the state of the art United States Patent Document No. US5592829, the
fan disposed between the compressor and the coil shaped condenser that
sucks the ambient air from over the condenser and directs it onto the
compressor.

The aim of the present invention is the realization of a cooling device

comprising a condenser which is enabled to be efficiently cooled with the
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[0006]

[0007]

[0008]

air blown by the fan.
The cooling device realized in order to attain the aim of the present
invention, explicated in the first claim and the respective claims thereof,
comprises a compressor providing the compression and circulation of the
refrigerant fluid in the refrigeration cycle; a condenser that is formed by
bending a tube in serpentine shape, that enables the refrigerant fluid
leaving the compressor to change into liquid phase by condensing and
that has more than one refrigerant tube extending parallel to one another
in the vertical plane, at least one tube bend joining the refrigerant ducts
and more than one fin parallel to one another and extending
perpendicularly to the refrigerant duct; a fan providing the cooling of the
condenser and an air guiding apparatus that is disposed between the fan
and the compressor.
The cooling device of the present invention comprises the air guiding
apparatus that extends between the first orifice and the second orifice
such that the first orifice and the second orifice are surrounded wherein
the condenser is disposed on the second orifice and that has at least one
wall enabling the air to be guided to the fins and limiting the movement of
air such that the air coming from the fan does not exit around the
condenser without contacting the fins. The air guiding apparatus
comprises two open surfaces facing the fan and the compressor. The
condenser is disposed on the open surface of the air guiding apparatus
facing the compressor and all condenser fins are positioned in the air flow
direction conveyed from the air guiding apparatus to the compressor.
Accordingly, the air coming from the fan is enabled to be guided onto the
fins where the highest heat transfer occurs and the condenser is enabled
to be cooled effectively by the heat transfer realized between the air and
the fins.
In an embodiment of the present invention, the air guiding apparatus
comprises the wall having,
- an upper wall and a bottom wall that limit the movement of air in the
vertical direction such that the air exiting the fan does not leave from the

upper and lower portions of the condenser without contacting the fins,
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[0009]

[0010]

[0011]

and
- two side walls that limits the movement of air in the horizontal direction

such that the air exiting the fan does not leave from the sides of the

condenser without contacting the fins.
The area formed between the upper wall, bottom wall and the side walls
on the open surface of the air guiding apparatus facing the fan is smaller
than the area formed between the upper wall, bottom wall and the side
walls on the surface of the air guiding apparatus facing the compressor.
Thus, the entirety of the air exiting the fan is enabled to be dispersed in
equal amounts onto the fins.
In another embodiment of the present invention, the air guiding apparatus
comprises at least one opening wherein the refrigerant tube is disposed
and that enables the condenser to be placed into the air guiding
apparatus. When the refrigerant tubes are disposed into the openings, the
fins are positioned between the upper and bottom walls of the air guiding
apparatus, in a suitable position to receive the air leaving the fan. After the
refrigerant tube is disposed in the opening, the condenser is slid and
placed into the air guiding apparatus. In this embodiment, the distance
between the upper wall and the bottom wall of the air guiding apparatus is
equal to the height of the condenser. Accordingly, the condenser is placed
into the air guiding apparatus such that there is no gap between the upper
wall of the air guiding apparatus and the uppermost refrigerant tube and
between the bottom wall of the air guiding apparatus and the lowermost
refrigerant tube. Thus, the air leaving the fan is prevented from leaking
through the openings between the air guiding apparatus and the
condenser without contacting the fins. After the condenser is placed into
the air guiding apparatus, the condenser and the air guiding apparatus are
mounted together into the cooling device, thus providing ease of
assembly.
In another embodiment of the present invention, the air guiding apparatus
comprises the opening that is equal or greater in depth to the width of the
refrigerant tube. Thus, the condenser can be slid inwards the air guiding

apparatus such that the refrigerant tube is entirely seated into the opening.
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[0012]

[0013]

[0014]

[0015]

[0016]

Accordingly, the fins are positioned to remain inside the air guiding
apparatus, all the air exiting the fan leaves the air guiding apparatus after
sweeping the fins and air is prevented from leaking from the sides of the
fins into the outside environment without contacting the fins.

In another embodiment of the present invention, the air guiding apparatus
comprises two openings, one between the upper wall and the side walls
and one between the bottom wall and the side walls. In this embodiment,
openings are positioned on the side walls so as to be opposite to each
other at the same elevations. Thus, the condenser can be placed into the
air guiding apparatus such that the refrigerant tubes extend parallel to the
base of the cooling device.

In another embodiment of the present invention, the air guiding apparatus
comprises at least one lug wherein the tube bend is placed. The lug is
produced with the same shape and diameter as the tube bend. When the
tube bend is properly placed into the lug, the fins are positioned between
the side walls of the air guiding apparatus, in suitable position to meet the
air leaving the fan, the tube bend of the condenser not having fins thereon
is positioned outside the air guiding apparatus so as to remain outside the
air flow direction.

In another embodiment of the present invention, the air guiding apparatus
comprises a PCM container that is disposed in the lug and that comprises
phase changing material. The heat transfer that occurs between the PCM
container and the tube bend enables the condenser to be cooled more
effectively and to improve the performance of the condenser.

In another embodiment of the present invention, the air guiding apparatus
comprises at least one protrusion disposed on the base thereof. After the
condenser is placed into the air guiding apparatus, the protrusion is placed
into a housing situated in the cooling device body and the assembly of the
air guiding apparatus to the cooling device is realized. By means of the
protrusion, the air guiding apparatus and the condenser are easily placed
into the machine room of the cooling device.

By means of the present invention, in particular by means of the air

guiding apparatus, the amount of cooling air delivered from the fan onto
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[0017]

[0018]
[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

the condenser is increased and hence the efficiency of the refrigeration
cycle is improved by enabling the condenser to be cooled better.
Moreover, by means of the air guiding apparatus, the condenser is
enabled to be placed into the cooling device easily and in suitable position.
The cooling device realized in order to attain the aim of the present
invention is illustrated in the attached figures, where:

Figure 1 - is the perspective view of a cooling device.

Figure 2 - is the perspective view of the machine room in an embodiment
of the present invention.

Figure 3 - is the perspective view of the fan, the air guiding apparatus and
the condenser in an embodiment of the present invention.

Figure 4 - is the perspective view of the fan, the air guiding apparatus and
the condenser after the condenser is placed in the air guiding apparatus in
an embodiment of the present invention.

Figure 5 - is the partial perspective view of the air guiding apparatus in an
embodiment of the present invention.

Figure 6 — is the perspective view of the fan, the air guiding apparatus and
the condenser in an embodiment of the present invention.

The elements illustrated in the figures are numbered as follows:

Cooling device

Compressor

Condenser

Refrigerant tube

Tube bend

Fin

Fan

® N o g bk~ wDd -

Air guiding apparatus
9. Upper wall

10. Bottom wall

11. Side wall

12. Opening

13. Lug

14. PCM container
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[0025]

[0026]

[0027]

15. Protrusion

16. First orifice

17. Second orifice

18. Wall

The cooling device (1) comprises a compressor (2) providing the
compression and circulation of the refrigerant fluid in the refrigeration
cycle; a condenser (3) that enables the refrigerant fluid leaving the
compressor (2) to change into the liquid phase by condensing, that is
formed by bending a pipe in serpentine shape and that has more than one
refrigerant tube (4) extending parallel to each other, at least one tube bend
(5) joining the refrigerant tubes (4) and more than one fin (6) parallel to
one another, extending perpendicularly to the refrigerant tube (4); a fan (7)
providing the cooling of the condenser (3), and an air guiding apparatus
(8) that is disposed between the fan (7) and the compressor (2) and that
has a first orifice (16) facing the fan (7) and a second orifice (17) facing the
compressor (2).

The cooling device (1) of the present invention comprises the air guiding
apparatus (8) that extends between the first orifice (16) and the second
orifice (17) such that the first orifice (16) and the second orifice (17) are
surrounded wherein the condenser (3) is disposed on the second orifice
(16) and that has at least one wall (18) enabling the air to be guided to the
fins (6) and limiting the movement of air such that the air leaving the fan
(7) does not exit around the condenser (3) without contacting the fins (6).
Air intake is realized from the first orifice (16) of the air guiding apparatus
(8), positioned between the compressor (2) and the fan (7) and air exit
from the second orifice (17) facing the compressor (2). Thus, the air
leaving the fan (7) is enabled to be carried to the condenser (3) and the
compressor (2). When the condenser (3) is placed on the air guiding
apparatus (8), the air entering from the fan (7) into the air guiding
apparatus (8) is conveyed to the compressor (2) after passing through the
condenser (3). When the condenser (3) is placed on the air guiding
apparatus (8), the fins (6) situated on the condenser (3) remain inside the

air guiding apparatus (8) and the tube bends (5) of the condenser (3)



WO 2016/177803 PCT/EP2016/060043

[0028]

[0029]

[0030]

[0031]

remain outside the air guiding apparatus (8). Accordingly, the air guiding

apparatus (8) is enabled to guide the air leaving the fan (7) onto the fins

(6), where the heat transfer surface area is largest thereby increasing the

efficiency of the condenser (3).

In an embodiment of the present invention, the air guiding apparatus (8)

comprises a wall (18) having,

- an upper wall (9) and a bottom wall (10) that limit the movement of air in
the vertical direction such that the air exiting the fan (7) does not leave
from the upper and lower portions of the condenser (3) without
contacting the fins (6), and

- two side walls (11) that limit the movement of air in the horizontal
direction such that the air exiting the fan (7) does not leave from the
sides of the condenser (3) without contacting the fins (6).

When the condenser (3) is placed on the air guiding apparatus (8), the fins

(6) situated on the condenser (3) are positioned between the side walls

(11) of the air guiding apparatus (8) and the refrigerant tubes (4) are

positioned between the upper wall (9) and the bottom wall (10).

In another embodiment of the present invention, the air guiding apparatus

(8) comprises more than one opening (12) wherein the refrigerant tube (4)

is disposed. By disposing the refrigerant tube (4) in the opening (12), the

condenser (3) is enabled to be placed into the air guiding apparatus (8). At
least one opening (12) is positioned on the air guiding apparatus (8) so as

to be opposite to each refrigerant tube (4) (Figure 3 and Figure 6).

In another embodiment of the present invention, the air guiding apparatus

(8) comprises two openings (12), one between the upper wall (9) and the

side walls (11) and one between the bottom wall (10) and the side walls

(11). While the condenser (3) is being placed into the air guiding apparatus

(8), the upper refrigerant tube (4) of the condenser (3) is placed into the

opening (12) between the upper wall (9) and the side walls (11), the lower

refrigerant tube (4) of the condenser (3) is placed into the opening (12)

located between the bottom wall (10) and the side walls (11). Thus, the

condenser (3) is placed into the air guiding apparatus (8) such that no gap

remains between refrigerant tubes (4) and the upper wall (9) and the
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[0032]

[0033]

[0034]

[0035]

[0036]

bottom wall (10). Thus, the amount of air delivered to the fins (6) is
increased (Figure 6).

In another embodiment of the present invention, the air guiding apparatus
(8) comprises the opening (12) having the depth (W) that is equal or
greater than the width of the refrigerant tube (4). Thus, when the
refrigerant tube (4) is placed into the opening (12), the condenser (3) is
positioned so as to remain in the air guiding apparatus (8) and the entire
air leaving the fan (7) is enabled to be passed over the fins (6) without
dispersing to the outside environment. Moreover, by means of the
condenser (3) remaining inside the air guiding apparatus (8), the volume
occupied by the condenser (3) in the machine room is decreased.

In another embodiment of the present invention, the air guiding apparatus
(8) comprises at least one lug (13) wherein the tube bend (5) is placed.
When the tube bend (5) is placed into the lug (13), the fins (6) are
positioned inside the air guiding apparatus (8). By placing the tube bend
(5) in the lug (13) situated on the outer surface of the air guiding apparatus
(8), the air leaving the fan (7) is prevented from being delivered to the tube
bend (5). Thus, the entire air leaving the fan (7) can be passed over the
fins (6).

In another embodiment of the present invention, the air guiding apparatus
(8) comprises a PCM container (14) that is disposed in the lug (13) and
that comprises phase changing material. By means of the PCM container
(14), the temperature of the condenser (3) is decreased and the cooling
effectiveness is increased.

In another embodiment of the present invention, the air guiding apparatus
(8) comprises at least one protrusion (15) disposed on the bottom wall
(10). The assembly of the air guiding apparatus (8) to the cooling device
(1) is performed by placing the protrusion (15) into a housing situated
between the compressor (2) and the fan (7) on base of the cooling device
(1) body (2). By means of the protrusion (15), the first orifice (16) is
positioned opposite the fan (7) at the suitable elevation such that the air
leaving the fan (7) enters the air guiding apparatus (8).

In the cooling device (1) of the present invention, the cooling performance
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of the fan (7) is improved and the efficiency of the refrigeration cycle is
increased by enabling almost the entire air directed by the fan (7) to be

carried onto fins (6) by means of the air guiding apparatus (8).
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Claims

1.

A cooling device (1) comprising a compressor (2) providing the compression
and circulation of the refrigerant fluid in the refrigeration cycle; a condenser (3)
that enables the refrigerant fluid leaving the compressor (2) to change into the
liquid phase by condensing, that is formed by bending a pipe in serpentine
shape and that has more than one refrigerant tube (4) extending parallel to
each other, at least one tube bend (5) joining the refrigerant tubes (4) and
more than one fin (6) parallel to one another, extending perpendicularly to the
refrigerant tube (4); a fan (7) providing the cooling of the condenser (3), and an
air guiding apparatus (8) that is disposed between the fan (7) and the
compressor (2) and that has a first orifice (16) facing the fan (7) and a second
orifice (17) facing the compressor (2), characterized by the air guiding
apparatus (8)

- wherein the condenser (3) is placed on the second orifice (16), and

- that extends between the first orifice (16) and the second orifice (17) such
that the first orifice (16) and the second orifice (17) are surrounded and that
has at least one wall (18) enabling the air to be guided to the fins (6) and
limiting the movement of air such that the air leaving the fan (7) does not exit
around the condenser (3) without contacting the fins (6).

A cooling device (1) as in Claim 1, characterized by the air guiding apparatus
(8) comprising the wall (18) having

- an upper wall (9) and a bottom wall (10) that limit the movement of air in the
vertical direction such that the air exiting the fan (7) does not leave from the
upper and lower portions of the condenser (3) without contacting the fins (6),
and

- two side walls (11) that limit the movement of air in the horizontal direction
such that the air exiting the fan (7) does not leave from the sides of the
condenser (3) without contacting the fins (6).

A cooling device (1) as in any one of the above claims, characterized by the air
guiding apparatus (8) comprising more than one opening (12) wherein the
refrigerant tube (4) is disposed.

A cooling device (1) as in Claim 3, characterized by the air guiding apparatus

(8) comprising two openings (12), one between the upper wall (9) and the side
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walls (11) and one between the bottom wall (10) and the side walls (11).

5. A cooling device (1) as in Claim 2, characterized by the air guiding apparatus
(8) comprising the opening (12) having the depth (W) that is equal or greater
than the width of the refrigerant tube (4).

6. A cooling device (1) as in any one of the above claims, characterized by the air
guiding apparatus (8) comprising at least one lug (13) extending outwards from
the side walls (11) and wherein the tube bend (5) is disposed.

7. A cooling device (1) as in Claim 6, characterized by the air guiding apparatus
(8) having a PCM container (14) that is disposed in the lug (13) and that
comprises phase changing material.

8. A cooling device (1) as in Claim 1, characterized by the air guiding apparatus

(8) comprising at least one protrusion (15) disposed on the bottom wall (10).
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