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(57) Abstract: The present invention is a cooling device comprising a thermally-insu-
lated body (1) and a machine room (10) wherein a compressor (60), that is connected
to a refrigeration cycle cooling an inner volume enclosed by the body (1), is disposed.
The cooling device comprises a tube-shaped condenser cover (40) that is connected to
a compressor outlet (62) of the compressor (60) in fluid communication and that is at-
tached to the body (1) so as to partially cover an open outer surface (14) that is defined
by the machine room (10) and that can be accessed from the outside.
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Description

[0001]

[0002]

[0003]

[0004]

[0005]

A COOLING DEVICE COMPRISING A CONDENSER COVER
The present invention relates to cooling devices comprising a compressor
and a condenser connected to a refrigeration cycle in the
thermally-insulated wall thereof.
Cooling devices, in particular refrigerators, comprise a condenser and a
compressor connected to a refrigeration cycle. The condenser is a heat
exchanger that releases the heat absorbed during the refrigeration
process to the ambient air. In different refrigerator designs, condensers in
different configurations are used. One is the static condenser extending on
the rear wall of the cooling device. Moreover, coil condensers providing
forced convection due to the compact structure thereof can be used. In the
cooling devices with a coil condenser, a fan generates an air flow, thus
enabling the coil condenser to be cooled. The condenser, that is produced
in the form of a wire-on-tube in order to provide an efficient heat transfer,
comprises a tube bent such that each segment is parallel to the other
segment, and lined wires extending perpendicular to the tube.
The Patent No. TR200900786 discloses a cooling device wherein the
compressor and the condenser generally operate in the region called the
cabinet base and that is situated at the bottom portion of the body. By
means of a fan disposed in the compartment, air is sucked from the outer
environment into the compartment and delivered onto the condenser
casing that is composed of nested bodies and wherein the condenser is
disposed. The air leaving the condenser casing is delivered onto the
compressor, thus providing the cooling of the compressor.
The Patent No. W02012084486 discloses a cooling device comprising a
condenser that has a first portion located in front of the fan and a second
portion that is integrated to the first portion and that is provided around the
fan so as to surround the fan. The condenser comprises a helical
refrigerant tube and wires surrounded around the tube in the form of a
cage.
The aim of the present invention is to increase the heat transfer efficiency

in the machine room in the cooling devices.
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[0006]

[0007]

[0008]

[0009]

The present invention in order to attain the aim of the said aim is a cooling
device comprising a thermally-insulated body and a machine room
wherein a compressor, that is connected to a refrigeration cycle cooling an
inner volume enclosed by the body, is disposed. The preferred
embodiment of the present invention comprises a tube-shaped condenser
cover that is connected to an outlet of the compressor in fluid
communication and that is attached to the body so as to partially cover an
open outer surface that is defined by the machine room and that can be
accessed from the outside. Thus, at least a portion of the condenser
required for heat transfer covers the open outer surface of the machine
room by functioning as a cover and supports the refrigeration cycle by
providing heat transfer to the outer environment. In a preferred
embodiment, the condenser cover is attached to the body in an easily
detachable manner. Thus, the machine room can be accessed for
maintenance by removing the condenser cover. The fluid connection of the
condenser cover to the compressor outlet can be a direct connection or
can be realized through the intermediate connection of other functional
components supporting the refrigeration cycle. The open outer surface can
be provided as an outer surface of the body facing the outer environment,
for example, at the bottom portion of the rear wall of the body.

The condenser cover extends parallel to an outer wall of the body. In this
case, the condenser cover correspond to the contours of the body and the
cooling device is enabled to be easily packaged. In a possible
embodiment, the cover can have a form following the body wall of the
body whereto the cover is to be mounted. Thus, the condenser cover does
not deteriorate the visual integrity of the body.

The condenser cover has a grill-shaped configuration. Thus, while
obstructing the entrance of foreign objects into the machine room through
the opening, the condenser cover allows air transfer.

A fan is fixed into the machine room so as to cool both the compressor
and the condenser cover. The fan receives the ambient air through the
open outer surface and circulates the same in the machine room, thus

providing forced convection, and by means of the cooling provided by the
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[0010]

[0011]

[0012]

[0013]

fan, using a more compact condenser becomes possible.

A coil condenser is fixed in the vicinity of the fan in the machine room and
connected so as to provide fluid communication between the compressor
and the condenser cover. In this case, the hot fluid leaving the compressor
is first cooled in the coil condenser and brought to the temperature of the
outer environment on the condenser cover. By means of the condenser
cover, the condenser in the refrigeration cycle is composed of two pieces,
and use of a coil condenser produced with less material in the machine
room becomes possible.

The fan is positioned in the machine room such that the air circulation
provided by the fan circulates through the coil condenser, the compressor
and the condenser cover in this order. Thus, when the ambient air is
received through the outer opening, first the coil condenser wherein the
temperature of the fluid in the refrigeration cycle is at the highest is cooled.
The fan blows air into the machine room in a direction parallel to the
condenser cover. Thus, the fan is enabled to suck the ambient air from
one side of the outer opening and discharge the same from the other side,
and while the ambient air passes from one side of the condenser cover,
the machine room air passes from the other side, thereby providing a
forced heat transfer along the entire condenser cover.

The machine room is in the form of a cavity that is opened at the bottom
portion of a rear wall of the body, the port of which defines the open outer
surface. By being concealed at the bottom portion of the rear wall, the
cavity is prevented from being seen from the outside and the noise of the
functional components generating noise during the refrigeration cycle,
such as the compressor, is enabled to be less heard from the front side.

A preferred embodiment comprises a holder with one end fixed to the rear
wall and the other end holding the condenser cover. By means of the
holder, the condenser cover is attached to the rear wall. Thus, the
assembly of the condenser cover to the opening is facilitated. The holder
is configured to hold the compressor cover parallel to the rear wall.
Moreover, the holder is fixed to the rear wall so as to be adjacent to the

open outer surface. By means of this configuration, the condenser cover
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extends over the outer opening as a continuation of the rear wall so as to
provide ease of packaging.

The condenser cover comprises a single-piece tube that is bent so as to
form arms extending parallel to each other in the horizontal direction. By
bending the tube at a distance covering the opening, for example at the
transversal distance of two opposite edges of the rear wall, the distance to
be covered by the refrigerant fluid is increased. Moreover, the parallel
arms enable the condenser cover to cover the opening in the horizontal
direction. The condenser cover comprises an inlet that is fluidly connected
to an outlet of the compressor and that extends towards the machine
room. Thus, the condenser cover is enabled to extend into the machine
room and to be directly connected to an outlet of another component
connected to the refrigeration cycle in the machine room.

A cooling device realized in order to attain the aim of the present invention
is illustrated in the attached figures, where:

Figure 1 - is the rear perspective view of a domestic refrigerator
comprising a representative embodiment of the condenser cover of the
present invention.

Figure 2 - is the detailed view of the machine room of the refrigerator in
Fig. 1.

Figure 3 - is the schematic view of the layout plan of a cooling device
machine room whereto the condenser cover of the present invention is
mounted.

The elements illustrated in the figures are numbered as follows:

1 Body

2 Rear wall

3 Side wall

10 Machine compartment

12 Base plate

14 Open outer surface

16 Air suction gap

20 Holder

22 First latch
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[0029]
[0030]
[0031]
[0032]
[0033]
[0034]
[0035]
[0036]
[0037]
[0038]
[0039]
[0040]
[0041]
[0042]
[0043]
[0044]
[0045]

[0046]

24 Second latch

26 Flexible extension

30 Coil condenser

32 Condenser inlet

34 Condenser outlet

36 Coil tube

40 Condenser cover

42 Inlet

44 Outlet

46 Tube

48 Wire

50 Fan

60 Compressor

62 Compressor outlet

64 Compressor inlet

66 Dryer

Figure 1 is the rear perspective view of a domestic no-frost refrigerator.
The refrigerator comprises a thermally-insulated cabinet-shaped body
defining an inner volume wherein items to be cooled by means of a
refrigeration cycle are placed. A cavity-shaped machine room (10) is
formed close to the bottom portion of a rear wall (2) of the body (1). The
machine room (10) is accessed through an open outer surface (14) that is
defined by the lower edge of the rear wall (2) from above, a base plate
(12) from below and opposite side walls (3) from the sides. The open outer
surface (14) is covered by means of a wire-on-tube condenser cover (40)
in the form of a panel so as to restrict access into the machine room (10).
The condenser cover (40) is obtained by bending a single-piece tube (46)
in U form so as to create successive transversally-lined extensions. Wires
(48) are fixed onto the tube (46) so as to be successively lined and to
increase heat transfer area. The wires (48) create a grill-shaped structure
that allows air passage into the machine room (10) from the open outer
surface (14) but that prevents access into the machine room (10).

In Figure 2, the machine room (10) is shown in close up. By means of a
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[0047]

[0048]

[0049]

holder (20), the condenser cover (40) is attached to the body (1) from two
opposite sides so as to be parallel and adjacent to the rear wall (2). The
holder (20) comprises a flexible first latch (22) that is mounted to the rear
side of the side wall (3) from one end and that extends over the condenser
cover (40) so as to catch on by being engaged crosswise with the vertical
wires (48) arranged on the condenser cover (40), and two second latches
(24) set apart from each other that have a similar structure as the first latch
(22) and that extend in the opposite direction thereto.

The holder (20) is detachably mounted to the body (1). When the machine
room (10) is desired to be accessed, the condenser cover (40) is removed
by removing the holder (20) so as to allow access into the machine room
(10). To this end, it is sufficient to detach the first latch (22) from the side
wall (3). Thus, by sliding the condenser cover (40) sideways, the wires
(48) are released from the second latches (24) and the condenser cover
(40) is mostly freed. The first latch (22) is engaged with the wires (48) so
that a flexible extension (26) thereof remains behind the wires (48). During
the assembly, the condenser cover (40) is horizontally slid in the opposite
direction, thus the wires (48) are engaged with the second latches (24)
and the first latch (22) is screwed to the side wall (3) from the rear side.

A radial fan (50) is fixed on an edge portion on the base plate (12) close to
an inlet (42) and an outlet (44) of the condenser cover (40). The radial fan
(50) is positioned close to an end of the machine room (10) so as to
circulate the air horizontally. The fan (50) sucks the ambient air through an
air suction gap (16) left by the condenser cover (40) over the open outer
surface (14) at a position close to the side wall (3) and horizontally blows
the sucked air into the machine room (10). The ambient air moves towards
the other end of the machine room (10), cools down the functional
components of the refrigeration cycle and leaves the machine room (10)
through the condenser cover (40) from the far-end side.

A coil condenser (30) is fixed to the base plate (12) in the vicinity of the fan
(50) oppositely to the air blowing direction. The coil condenser (30) is in
the form of a three dimensional matrix obtained by bending a coil tube (36)

from the ends thereof and by arranging the created panels in parallel so as
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[0050]

[0051]

to form a coil. A condenser outlet (34) end of the coil condenser (30) that
carries the refrigerant fluid is mounted to the inlet (42) of the condenser
cover (40). A refrigerant fluid discharging compressor outlet (62) of a
compressor (60) fixed to the base plate (12) close to the coil condenser
(30) is mounted to a condenser inlet (32) of the coil condenser (30). The
refrigerant fluid heating up in the compressor (60) due to increased
pressure is first delivered to the coil condenser (30) adjacent to the fan
(50). Thus, the air sucked by the fan (50) from the outer environment first
reaches the coil condenser (30) after the fan (50). The compressor outlet
(62) is connected to the coil condenser (30) by means of a dryer (66). The
dryer (66) filters the refrigerant fluid received from the compressor (60). A
compressor inlet (64) connected to the evaporator (not shown in the
figures) sucks the gas received from the evaporator.

Figure 3 shows the top schematic view of the machine room (10). In the
machine room (10), the components are arranged in the flow direction of
the ambient air in this order: an air suction gap (16) created by the
condenser cover (40) partially leaving the open outer surface (14) open,
the fan (50) horizontally blowing air so as to be behind the air suction gap
(16), the coil condenser (30) opposite to the air flow direction next to the
fan (50) and the compressor (60) remaining behind the coil condenser (30)
relative to the fan (50).

The temperature distribution in the machine room (10) is the densest at a
region close to the refrigerant fluid discharging compressor outlet (62) of
the compressor (60). Because the compressor (60) compressor the gas
received from the evaporator, thus increasing the pressure and the
temperature thereof. The refrigerant gas is cooled first in the coll
condenser (30) with the ambient air accelerated by the fan (50). The grill
structure of the condenser cover (40) mostly shields the air so as to
prevent the ambient air from completely leaving through the open outer
surface (14) while flowing horizontally. The refrigerant fluid inlet (42) of the
condenser cover (40) is positioned close to the air suction gap (16). Thus,
the ambient air sucked by the fan (50) from the air suction gap (16) and

delivered to the coil condenser (30) first cools down the inlet (42) and the
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condenser cover (40) disposed in the vicinity thereof. The ambient air
passes around the compressor (60) after the condenser (30) and leaves
the machine room (10) close to the edge of the open outer surface (14)
opposite to the air suction gap (16). The condenser cover (40) enables the
machine room (10) to be closed so as to prevent access by mostly
covering the open outer surface (14) while contacting the ambient air at a
region as much as the covered portion of the open outer surface (14) so
as to cool down the refrigerant fluid before being delivered to the
evaporator. The upright outlet (44) of the condenser cover (40) passes
through the insulation layer and reaches the evaporator through the body
(1). The fan (50) provides air circulation along the inner wall of the
condenser cover (40) and accelerates the refrigeration process. Moreover,
the condenser cover (40) provides that less amount of air blown by the fan
(50) leaks from the open outer surface (14), thus improving the cooling

efficiency of the fan (50).
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Claims

1.

A cooling device comprising a thermally-insulated body (1) and a machine
room (10) wherein a compressor (60), that is connected to a refrigeration cycle
cooling an inner volume enclosed by the body, is disposed, characterized by
comprising a tube-shaped condenser cover (40) that is connected to a
compressor outlet (62) of the compressor (60) in fluid communication and that
is attached to the body (1) so as to partially cover an open outer surface (14)
that is defined by the machine room (10) and that can be accessed from the
outside.

A cooling device as in Claim 1, characterized by the condenser cover (40)
extending parallel to an outer wall of the body (1).

A cooling device as in any one of the above claims, characterized by the
condenser cover (40) having a grill-shaped configuration.

A cooling device as in any one of the above claims, characterized by
comprising a fan (50) that is fixed to the machine room (10) and that is
adjusted so as to cool down both the compressor (60) and the condenser
cover (40).

A cooling device as in Claim 4, characterized by comprising a coil condenser
(30) that is fixed in the vicinity of the fan (50) in the machine room (10) and
connected so as to provide fluid communication between the compressor (60)
and the condenser cover (40).

A cooling device as in Claim 5, characterized by the fan (50) that is positioned
in the machine room (10) such that the air is circulated through the coil
condenser (30), the compressor (60) and the condenser cover (40)
respectively.

A cooling device as in any one of the Claims 4 to 6, characterized by the fan
(50) that blows air in the machine room (10) in a direction parallel to the
condenser cover (40).

A cooling device as in any one of the above claims, characterized by the
machine room (10) that is in the form of a cavity that is opened at the bottom
portion of a rear wall (2) of the body (1), the port of which defines the open
outer surface (14).

A cooling device as in Claim 8, characterized by a holder (20) with one end
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10.

11.

12.

13.

10

fixed to the rear wall (2) and the other end holding the condenser cover (40).
A cooling device as in Claim 9, characterized by the holder (20) that is
configured to hold the condenser cover (40) parallel to the rear wall (2).

A cooling device as in Claim 10, characterized by the holder (20) that is fixed
to the rear wall (2) in a manner adjacent to the open outer surface (14).

A cooling device as in any one of the above claims, characterized by the
condenser cover (40) comprising a single-piece tube (46) that is bent so as to
form arms extending parallel to each other in the horizontal direction.

A cooling device as in Claim 12, characterized by the condenser cover (40)
comprising an inlet (42) that is fluidly connected to an outlet (44) of the

compressor (60) and that extends towards the machine room (10).
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