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er (5) and the fan (6) operate.
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Description
A COOLING DEVICE COMPRISING A CONDENSER COOLED BY A FAN

[0001]

[0002]

[0003]

[0004]

The present invention relates to a cooling device wherein the compressor
and the condenser operating in the machine room are cooled by the fan.
In the refrigerant cycle realized in cooling devices, for example in
refrigerators, 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 operates
according to the natural heat convection principle is preferred and in
no-frost refrigerators, the coil type condenser that operates according to
the forced heat convection principle is preferred. 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
provided to be cooled by means of a fan situated in the machine room. In
known embodiments, the fan is generally of axial type and an air guide is
disposed around the fan in order to guide the air blown in the axial
direction by the fan directly to the condenser. The air guide occupies
space in the machine room and due to the turbulences that occur in the air
flow, the condenser and the compressor cannot be cooled efficiently.
Moreover, the elements operating in the machine room, especially the fan
that rotates at high speed, are required to be protected by being closed all
around due to safety reasons. In some embodiments, in order to provide
security, the fan operates in a casing or the machine room is closed by a
lid. The elements such as the fan casing and the machine room lid slow
down the air flow and an effective cooling cannot be provided in the
condenser and the compressor.

In the cooling device explained in the state of the art International Patent
Application No. WO2008040724, 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 refrigerator explained in the United States Patent No. US5592829,
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the fan disposed between the compressor and the coil shaped condenser
directs the ambient air onto the compressor by sucking it from over the
condenser.

In the refrigerator explained in the Australian Patent No. AU762033, a
partition is disposed between the condenser and the fan and an air guide
disposed around the fan is placed in the opening situated on the partition.
The aim of the present invention is the realization of a cooling device
comprising a condenser which is provided to be efficiently cooled by the
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 machine room wherein the compressor and the condenser
operate, and the compressor and the condenser are provided to be cooled
by means of an axial fan. The condenser comprises two portions with
different geometries. The refrigerant flow tube which passes through the
first portion is in serpentine form and the air blown by the fan in the axial
direction acts thereon. The second portion of the condenser has a helical
flow tube which is joined with the flow tube extended from the first portion,
and the helical flow tube surrounds the fan along the depth of the fan. The
air blown by the fan in the radial direction acts on the second portion
surrounding the fan.

In an embodiment of the present invention, some of the heat exchanger
wires disposed in the condenser is fastened around the helical flow tube
by being extended from the first portion towards the second portion and
forms a cage configuration around the fan together with the helical flow
tube.

In another embodiment of the present invention, the serpentine and helical
flow tubes are produced by forming a single-piece metal tube.

In another embodiment of the present invention, the serpentine and helical
flow tubes are produced separately and joined by welding.

In the cooling device of the present invention, a separate casing for
protecting the fan or a lid for covering the machine room are not required.

The air blown by the fan in the radial direction is effectively utilized without
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using an air guide, the volume occupied by the condenser is decreased
and the efficiency of the condenser is increased.

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 schematic view of the machine room of the cooling device
of the present invention.

Figure 2 — is the perspective view of the condenser and the cooling fan
disposed in the cooling device of the present invention.

The elements illustrated in the figures are numbered as follows:
Cooling device

Compressor

Refrigerant tube

Wire

Condenser

Fan

First portion

©® N o bk wbd =

Helical refrigerant tube

©

Second portion

10. Machine room

The cooling device (1) comprises a body, a compressor (2) providing the
refrigeration cycle to be performed, a coil shaped condenser (5) having at
least one refrigerant tube (3) wherein the refrigerant circulates, a fan (6)
which provides the condenser (5) and the compressor (2) to be cooled by
blowing air thereon and a machine room (10) wherein the compressor (2),
the condenser (5) and the fan (6) operate.

The condenser (5) disposed in the cooling device (1) of the present
invention is composed of two portions and comprises a first portion (7),
located in front of the fan (6), the refrigerant tube (3) passing through
which is in serpentine form and whereon the air blown by the fan (6) in the
axial direction acts, and a second portion (9) integrated to the first portion
(7), located around the fan (6), whereon the air blown by the fan (6) in the
radial direction acts and having a helical refrigerant tube (8) that is joined

with the refrigerant tube (3) extended from the first portion (7), that
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surrounds the fan (6) along at least the depth (D) of the fan (6) fins in the
axial direction.

The air blown by the fan (6) in the axial direction flows directly to the first
portion (7) of the condenser (5) and provides the first portion (7) to be
cooled by acting on the serpentine refrigerant tubes (3). The fan (6) is of
axial type and blows a large portion of the air in the axial direction during
its operation; however, the fan (6) inevitably blows some amount of air
also in the radial direction. The air blown by the fan (6) in the radial
direction acts on the helical refrigerant tubes (8) in the second portion (9)
surrounding the fan (6) and the air blown by the fan (6) in the radial
direction is effectively utilized without using an air guide.

In an embodiment of the present invention, the cooling device (1)
comprises more than one wire (4) disposed on the refrigerant tubes (3),
which increases the heat transfer and forms a rigid configuration by being
fastened to the refrigerant tubes (3) and which is fastened around the
helical refrigerant tube (8) by being extended from the first portion (7) to
the second portion (9) of the condenser (5), protecting the fan (6) by
forming a cage configuration around the fan (6) together with the helical
refrigerant tube (8). The wires (4) are provided to be used commonly by
the first and the second portions (7, 9), separate wires (4) are not used for
the second portion (9) which has a different geometry than that of the first
portion (7), ease of production is provided and a rigid configuration is
obtained.

In another embodiment of the present invention, the serpentine refrigerant
tube (3) disposed in the first portion (7) of the condenser (5) and the
helical refrigerant tube (8) disposed in the second portion (9) thereof are
produced by making two separate forms suitable for both portions (7, 9)
out of a single-piece metal tube.

In another embodiment of the present invention, the serpentine refrigerant
tube (3) and the helical refrigerant tube (8) are produced separately and
joined by welding.

In the cooling device (1) of the present invention, since the fan (6) is

protected by the helical refrigerant tube (8) surrounding the fan (6) and the
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wires (4) fastened to the helical refrigerant tube (8), a casing for protecting
the fan (6) or a lid for covering the machine room (10) are not required.
The air blown by the fan (6) in the radial direction is utilized and an
additional air guide for directing the air in the axial direction is not required.
In the condenser (5), less number of refrigerant tubes (3, 103) is used in
total compared to the known embodiments, the volume occupied by the
condenser (5) in the machine room (10) is decreased and the efficiency of
the condenser (5) is increased.

It is to be understood that the present invention is not limited by the
embodiments disclosed above and a person skilled in the art can easily
introduce different embodiments. These should be considered within the

scope of the protection postulated by the claims of the present invention.
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Claims

1.

A cooling device (1) comprising a compressor (2) providing the refrigeration
cycle to be performed, a condenser (5) having at least one refrigerant tube (3)
wherein the refrigerant circulates and a fan (6) which provides the condenser
(5) and the compressor (2) to be cooled by blowing air thereon, characterized
by the condenser (5) comprising a first portion (7) located in front of the fan (6),
the refrigerant tube (3) passing through which is in serpentine form and a
second portion (9) integrated to the first portion (7), located around the fan (6),
having a helical refrigerant tube (8) that is joined with the refrigerant tube (3)
extended from the first portion (7), that surrounds the fan (6) along at least the
depth (D) of the fan (6) fins in the axial direction..

A cooling device (1) as in Claim 1, characterized by more than one wire (4)
disposed on the refrigerant tubes (3), which is fastened around the helical
refrigerant tube (8) by being extended from the first portion (7) to the second
portion (9) of the condenser (5), protecting the fan (6) by forming a cage
configuration around the fan (6) together with the helical refrigerant tube (8).

A cooling device (1) as in Claim 1 or 2, characterized by the condenser (5), the
serpentine refrigerant tube (3) and the helical refrigerant tube (8) of which are
produced by forming a single-piece metal tube.

A cooling device (1) as in Claim 1 or 2, characterized by the condenser (5), the
serpentine refrigerant tube (3) and the helical refrigerant tube (8) of which are

produced separately and joined by welding.
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Figure 1
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Figure 2
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