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(57) Abstract: The present invention relates to a refrigerator (1) com-
prising a compartment (2) wherein the foodstuffs to be cooled are
placed; an evaporator (3) with front surface facing inside the compart-
ment (2) and the rear surface facing the rear wall of the compartment (2)
that enables the cooling of the compartment (2) and that has more than
one refrigerant duct (4) that is formed by bending a tube in serpentine
form and that extends parallel to each other in the vertical plane and
more than one fin (5) parallel to each other and extending vertically to
the refrigerant duct (4); an evaporator chamber (6) wherein the evapor-
ator (3) is placed; an evaporator lid (7) that separates the compartment
(2) from the evaporator chamber (6) and a fan (8) that is disposed on the
evaporator lid (7) and that provides the circulation of the air inside the
compartment (2) by passing it over the evaporator (3).
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Description
A REFRIGERATOR COMPRISING AN EVAPORATOR WITH IMPROVED
REFRIGERATION EFFICIENCY

[0001] The present invention relates to a refrigerator that comprises an
evaporator which provides the cooling of the compartments with the air
being blown thereover by the fan.

[0002] Refrigerators are generally formed of two compartments, namely the
freezer compartment and the cooling compartment. In some refrigerators,
the freezer compartment is cooled by the evaporator in the refrigeration
cycle and the cooling compartment (the fresh food compartment) is cooled
by the transfer of cold air from the freezer compartment. In widely-used
no-frost double door refrigerators, the freezer compartment and the
cooling compartment are separated by a compartment wall and are cooled
independently from each other with forced convection by means of
separate evaporators and fans that are disposed close to the evaporators.

[0003] In order to cool the freezer compartment in refrigerators, generally a fin —
tube type evaporator is used, that is disposed parallel to the rear wall and
behind a cover situated on the side of the rear wall. The air blown into the
compartment by the fan providing air circulation is sucked through the
holes arranged at the lower part of the compartment and delivered over
the evaporator, the air cooling down while passing over the evaporator is
delivered back into the compartment by passing through the blowing holes
on the cover, thus air circulation in the freezer compartment is realized.

[0004] In the state of the art Japanese Patent Application No. JP2002107069, the
contact surface with the air is increased by bending the micro-channel
tubes of the evaporator in the spiral form.

[0005] The aim of the present invention is the realization of a refrigerator, wherein
the refrigeration efficiency is increased by improving the heat transfer
between the evaporator and the air that is passed thereover by the fan.

[0006] The refrigerator realized in order to attain the aim of the present invention,
explicated in the first claim and the respective claims thereof, comprises
an evaporator that provides the cooling of the compartment and that has

more than one refrigerant duct that extends parallel to one another in the
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vertical plane and more than one fin parallel to one another and extending
vertically to the refrigerant duct; an evaporator chamber wherein the
evaporator is placed; an evaporator lid that separates the compartment
from the evaporator chamber, and a fan that is disposed on the evaporator
lid and that enables the air to be passed over the evaporator and be
circulated inside the compartment. The air received by the fan from the
lower side of the evaporator chamber moves in the upward direction along
the evaporator chamber and reaches the fan that is positioned at the
upper side of the evaporator lid.

The refrigerator of the present invention comprises:

- at least one first air guiding plate that is disposed on the evaporator lid
and that extends from the evaporator lid to the front surface of the
evaporator,

- at least one second air guiding plate that is disposed on the rear wall of
the compartment and that extends from the compartment rear wall to the
rear surface of the evaporator. The first air guiding plate enables the air
that moves between the evaporator lid and the evaporator to be guided
onto the evaporator while the second air guiding plate enables the air that
moves between the compartment rear wall and the evaporator to be
guided onto the evaporator. Thus, the air that is directly guided to the fan
without contacting the evaporator is enabled to be cooled by passing over
the evaporator and a better cooling performance is obtained inside the
compartment.

In an embodiment of the present invention, the refrigerator comprises the
first air guiding plate that extends from the evaporator lid to the refrigerant
duct and at least a second air guiding plate that extends from the
compartment rear wall to the rear surface of the evaporator. Thus, the air
guided by the first air guiding plate and the second air guiding plate is
enabled to be directly delivered onto the fins.

In an embodiment of the present invention, the refrigerator comprises two
vertical plates that are disposed on the evaporator lid and that extend from
the evaporator lid to the compartment rear wall parallel to the fins such

that the evaporator remains between them. The vertical plates prevent the
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air passing over the evaporator from going out the sides of the evaporator
and being directed to the fan without contacting the evaporator. The air
that moves outwards from two sides of the evaporator is guided back onto
the evaporator after impacting the vertical plates. Thus, the refrigeration
performance of the evaporator is improved by enabling the air to be guided
to the fan after being cooled along the evaporator.

In another embodiment of the present invention, the refrigerator comprises
the second air guiding plates disposed on the rear wall of the compartment
adjacently and spaced apart from each other. The air that is guided
towards between the evaporator and the rear wall of the compartment is
guided onto the evaporator by impacting the second air guiding plates.
The second air guiding plates are placed on the compartment rear wall
with certain intervals such that the air is enabled to disperse in equal
amounts over the fins. The movement direction of the air guided between
the evaporator and the rear wall of the compartment is changed such that
the air passes over the evaporator after impacting the second air guiding
plates. The second air guiding plates are placed angularly such that the
movement of the air is not hindered. The number and size of the second
air guiding plates are determined depending on the dimensions of the
evaporator such that air is enabled to disperse equally over the evaporator
fins.

In another embodiment of the present invention, the refrigerator comprises
more than one first air guiding plate that extends to the front surface of the
evaporator, positioned spaced apart and vertically one on top of the other,
and more than one second air guiding plate that extends to the rear
surface of the evaporator, positioned and aligned so as to remain between
the first air guiding plates. Each time the air contacts the first air guiding
plate and the second air guiding plate, it is guided onto the evaporator.
Thus, the air, during its movement from the base of the evaporator
chamber towards the fan, is enabled to move zigzag and to pass over the
evaporator more than once, thus increasing the heat transfer between the
air and the evaporator and the air is enabled to be cooled better.

In another embodiment of the present invention, the evaporator lid is
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produced as a single piece with the first air guiding plate. The evaporator
lid and the first air guiding plate are produced as a single piece by the
injection method using a suitable injection mold. Thus, ease of production
and ease of assembly are provided.

In another embodiment of the present invention, the evaporator lid is
produced as a single piece with the first air guiding plate and the vertical
plate. Thus, a frame structure is formed on the evaporator lid.

In another embodiment of the present invention, the compartment rear wall
is produced as a single piece with the second air guiding plate. Thus, an
additional assembly operation is not required for mounting the second air
guiding plate on the compartment rear wall, and the positioning of the
second air guiding plate on the compartment rear wall at the correct
position is facilitated.

By means of the present invention, the air that is guided by the fan is
delivered onto the evaporator by means of the air guiding plates, thereby
increasing the amount of air passing over the evaporator and improving
the refrigeration effectiveness of the evaporator.

The refrigerator 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 a refrigerator.

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

Figure 3 - is the perspective view of the evaporator, the first air guiding
plate and the second air guiding plate in another embodiment of the
present invention.

Figure 4 - is the sideways view of the compartment in another
embodiment of the present invention.

Figure 5 - is the perspective view of the evaporator lid in another
embodiment of the present invention.

Figure 6 — is the perspective view of the evaporator lid, the first air guiding
plate and the second air guiding plate in another embodiment of the
present invention.

Figure 7 — is the perspective view of the evaporator lid, the second air
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guiding plate and the vertical plate in yet another embodiment of the

present invention.

The elements illustrated in the figures are numbered as follows:

1. Refrigerator

2. Compartment

3. Evaporator

4. Refrigerant duct

5. Fin

6. Evaporator chamber

7. Evaporator lid

8. Fan

9. First air guiding plate

10. Second air guiding plate

11. Vertical plate

The refrigerator (1) comprises a compartment (2) wherein the foodstuffs to

be cooled are placed, an evaporator (3) with front surface facing inside the

compartment (2) and the rear surface facing the rear wall of the

compartment (2),

- that enables the cooling of the compartment (2) and

- that has more than one refrigerant duct (4) that is formed by bending a
tube in serpentine form and that extends parallel to each other in the
vertical plane

- more than one fin (5) parallel to each other and extending vertically to
the refrigerant duct (4),

an evaporator chamber (6) wherein the evaporator (3) is placed, an

evaporator lid (7) that separates the compartment (2) from the evaporator

chamber (6) and a fan (8) that is disposed on the evaporator lid (7) and

that provides the circulation of the air inside the compartment (2) by

passing it over the evaporator (3).

The refrigerator (1) of the present invention comprises,

- at least one first air guiding plate (9) that is disposed on the evaporator

lid (7) and that extends from the evaporator lid (7) to the front surface of

the evaporator (4), and
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- at least one second air guiding plate (10) that is disposed on the rear wall
of the compartment (2) and that extends from the compartment (2) rear
wall to the rear surface of the evaporator (3). The evaporator (3) is
positioned so as to be between the first air guiding plate (9) and the
second air guiding plate (10). By means of the first air guiding plate (9) and
the second air guiding plate (10), the air that is sucked by the fan (8) from
the lower side of the evaporator chamber (6) is enabled to be carried
inside the evaporator chamber (6) from the lower side of the evaporator (3)
to the upper side of the evaporator (3) by contacting the fins (5). The first
air guiding plate (9) enables the air to be guided between the evaporator
(3) and the compartment (2) rear wall. The second air guiding plate (10)
enables the air to be guided between the evaporator (3) and the
compartment (2) rear wall, towards between the evaporator (3) and the
evaporator lid (7) by passing over the fins (5).

In an embodiment of the present invention, the refrigerator (1) comprises
the first air guiding plate (9) that extends from the evaporator lid (7) to the
refrigerant duct (4) and the second air guiding plate (10) that extends from
the compartment (2) rear wall to the rear surface of the evaporator (3).
Thus, the cold air is enabled to be passed over the fins (5) by preventing
the first air guiding plate (9) and the second air guiding plate (10) from
covering the fins (5).

In another embodiment of the present invention, the refrigerator (1)
comprises two vertical plates (11) that are disposed on the evaporator lid
(7) and that extend from the evaporator lid (7) to the compartment (2) rear
wall parallel to the fins (5) such that the evaporator (3) remains between
them. The vertical plates (11) prevent the air guided onto the evaporator
(3) from leaving the evaporator (3) through the opening between the
evaporator (3) and the side walls of the compartment (2) without
contacting the entire evaporator (3). The air delivered onto the evaporator
(3) is carried up between two vertical plates (11) from the lowest
refrigerant duct (4) of the evaporator (3) that is farthest to the fan (8) to the
uppermost refrigerant duct (4) that is nearest to the fan (8). Consequently,

the refrigeration performance of the evaporator (3) is improved.
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In another embodiment of the present invention, the refrigerator (1)
comprises the second air guiding plates (10) disposed on the rear wall of
the compartment (2) adjacently and spaced apart. The air that is guided
towards between the evaporator (3) and the rear wall of the compartment
(2) is guided onto the evaporator (3) by impacting the second air guiding
plates (10). The second air guiding plates (10) are placed on the
compartment (2) rear wall at certain intervals such that the air is enabled
to disperse in equal amounts over the fins (5).

In another embodiment of the present invention, the refrigerator (1)
comprises more than one first air guiding plate (9) that extends to the front
surface of the evaporator (3) and that is positioned vertically one on top of
the other and spaced apart, and more than one second air guiding plate
(10) that extends to the rear surface of the evaporator (3) and that is
positioned and aligned so as to remain between the first air guiding plates
(9). Upon impacting the first air guiding plate (9), the air is guided towards
between the evaporator (3) and the compartment (2) rear wall, and upon
impacting the second air guiding plate (10) while moving between the
evaporator (3) and the compartment (2) rear wall, the air passes over the
evaporator (3) and is guided towards between the evaporator lid (7) and
the evaporator (3). The first air guiding plate (9) and the second air guiding
plate (10) are placed successively, thus the air passes over the evaporator
(3) by moving diagonally in between the area remaining between the
evaporator (3) and the compartment (2) rear wall and the area remaining
between the evaporator lid (7) and the evaporator (3) (Figure 3 and Figure
6).

In another embodiment of the present invention, the evaporator lid (7) is
produced as a single piece with the first air guiding plate (9). Thus, it is
facilitated to place the first air guiding plate (9) at the right position on the
evaporator lid (7). Moreover, when the evaporator lid (7) is placed into the
refrigerator (1), the first air guiding plate (9) covers the opening between
the evaporator (3) and the evaporator lid (7) and prevents the air from
being directly guided to the fan (8) without contacting the evaporator (3).

In another embodiment of the present invention, the evaporator lid (7) is
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produced as a single piece with the first air guiding plate (9) and the
vertical plate (11)). Thus, the first air guiding plate (9) and the vertical plate
(11) are not required to be mounted on the evaporator lid (7) separately,
ease of production and ease of assembly are provided.

In another embodiment of the present invention, the second air guiding
plate (10) is produced as a single piece with the compartment (2) rear wall.
Thus, it is facilitated to place the second air guiding plate (10) at the right
position on the compartment (2) rear wall. Moreover, ease of production is
provided by producing the second air guiding plate (10) together with the
compartment (2) rear wall.

In the refrigerator (1) of the present invention, almost all the air that is
delivered to the evaporator (3) by the fan (8) by means of the first air
guiding plate (9) and the second air guiding plate (10) is enabled to be
guided onto the evaporator (3) thereby increasing the heat transfer
between the air and the evaporator (3) and improving the refrigeration

performance of the refrigerator (1).
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Claims

1.

A refrigerator (1) comprising a compartment (2) wherein foodstuffs to be
cooled are placed, an evaporator (3) with front surface facing inside the
compartment (2) and the rear surface facing the rear wall of the compartment
(2),

- that enables the cooling of the compartment (2) and

- that has more than one refrigerant duct (4) that is formed by bending a tube
in serpentine form and that extends parallel to each other in the vertical plane
- more than one fin (5) parallel to each other and extending vertically to the
refrigerant duct (4),

an evaporator chamber (6) wherein the evaporator (3) is placed, an evaporator
lid (7) that separates the compartment (2) from the evaporator chamber (6)
and a fan (8) that is disposed on the evaporator lid (7) and that provides the
circulation of the air inside the compartment (2) by passing over the evaporator
(3), characterized by

- at least one first air guiding plate (9) that is disposed on the evaporator lid (7)
and that extends from the evaporator lid (7) to the front surface of the
evaporator (4), and

- at least one second air guiding plate (10) that is disposed on the rear wall of
the compartment (2) and that extends from the compartment (2) rear wall to
the rear surface of the evaporator (3).

A refrigerator (1) as in Claim 1, characterized by the first air guiding plate (9)
that extends from the evaporator lid (7) to the refrigerant duct (4) and the
second air guiding plate (10) that extends from the compartment (2) rear wall
to the rear surface of the evaporator (3).

A refrigerator (1) as in any one of the above claims, characterized by two
vertical plates (11) that are disposed on the evaporator lid (7) and that extend
from the evaporator lid (7) to the compartment (2) rear wall parallel to the fins
(5) such that the evaporator (3) remains between them.

A refrigerator (1) as in any one of the above claims, characterized by the
second air guiding plates (10) disposed on the rear wall of the compartment (2)
adjacently and spaced apart.

A refrigerator (1) as in any one of the above claims, characterized by more
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than one first air guiding plate (9) that extends to the front surface of the
evaporator (3) and that is positioned vertically one on top of the other and
spaced apart, and more than one second air guiding plate (10) that extends to
the rear surface of the evaporator (3) and that is positioned and aligned so as
to remain between the first air guiding plates (9).

A refrigerator (1) as in any one of the above claims, characterized by the first
air guiding plate (9) that is produced as a single piece with the evaporator lid
(7).

A refrigerator (1) as in any one of the above claims, characterized by the first
air guiding plate (9) and the vertical plate (11) that are produced as a single
piece with the evaporator lid (7).

A refrigerator (1) as in any one of the above claims, characterized by the
second air guiding plate (10) that is produced as a single piece with the

compartment (2) rear wall.
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