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A COOLING DEVICE COMPRISING AN EVAPORATOR

The presentinvention relates to a cooling device

comprising at least one fan (2); an air duct (1); a wall (6)
which divides the air duct (1) in two in the direction of the
air flow; and at least one evaporator (3) which is disposed
in the air duct (1), which has an inlet and an outlet, which
is formed by bending a tube (4), wherein the refrigerant
circulates and wherein the wall (6) remains between the
two serpentine forms in the same plane.

Figure 1
]
— 3\ ]
; :
& /
HoH G: 5. ? 1
‘ D& :
s ==
4+ DIING ;
5 ™~ ¢ )]
s \{ %) @ D5
G S O
5 (@ : : 5
= =
G j% 23&4
8
888 7y BB HEHY
{,_/’
] —]
l—

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 206 579 A1 2

Description

[0001] The present invention relates to a cooling de-
vice comprising an evaporator.

[0002] The cooling devices are composed of two com-
partments, one on top of the other, called fresh food and
freezing compartments. In general, the freezing compart-
ment is positioned above the fresh food compartment.
The freezing compartment is cooled by means of the
evaporator wrapped around the compartment. In the
fresh food compartment, the evaporator is placed inside
the rear wall. In conventional refrigerators, the fresh food
compartment is cooled by natural convection. The hot
and humid air rising along the door is cooled on the rear
wall so as to leave its moisture.

[0003] Temperature-controlled compartments in the
cooling devices are used more in recent years. In the
application of such compartments, valve, direct or indi-
rect cooling solutions are preferred. Moreover, integrated
electronic control applications having a sensor are widely
used. The temperature-controlled compartments create
the need for extra capacity and/or efficient and distributed
management of capacity. In this context, in addition to
the factors mentioned above, it is observed that integrat-
ed evaporator solutions integrated with the air duct pro-
vide effective results in providing the desired capacities.
[0004] In the state of the art European Patent Applica-
tion No. EP2370759, an evaporator is disclosed, having
a rectangular plate, which is bent to form an open box at
the front and back and placed on the inner surface of the
freezing compartment, and tubes arranged in serpentine
form on the parts of the plate corresponding to the freez-
ing compartment side walls and ceiling.

[0005] In the state of the art European Patent Applica-
tion No. EP0547310, a two-compartment cooling device
is disclosed, comprising an evaporator which is arranged
on the base, ceiling and rear wall of the freezing com-
partment and then extends to the fresh food compart-
ment.

[0006] Another state of the art embodiment is ex-
plained in the Chinese Utility Model Document Applica-
tion No. CN212378320. According to this document sin-
gle-row, two-piece evaporator with different fin spacing
is provided at the rear side of the fresh food compartment
and is used for cooing the fresh food compartment.
[0007] The aim of the present invention is the realiza-
tion of a cooling device wherein efficient and homogene-
ous cooling conditions are obtained and the operation
times of the compressor are decreased, thus providing
energy savings.

[0008] 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 an
air duct; a wall which divides the air duct in two in the
direction of the air flow; and at least one evaporator which
is disposed in the air duct, which has an inlet and an
outlet, which is formed by bending a tube, wherein the
refrigerant circulates and wherein the wall remains be-
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tween the two serpentine forms in the same plane.
[0009] In an embodiment of the present invention, the
neighbor passes at both sides of the evaporator extend
inthe same horizontal direction such that the wall remains
therebetween.

[0010] In an embodiment of the present invention, the
lengths of the tubes between the evaporator passes at
both sides are equal to each other. In this embodiment,
the two side-by-side serpentine forms are symmetrical
although there is a wall therebetween.

[0011] In an embodiment of the present invention, the
tube connecting the serpentine forms at both sides is flat,
and extends parallel to the lower side of the wall.
[0012] Inanotherembodimentofthe presentinvention,
the tube is bent so as to be parallel to both lateral sides
and the upper side of the wall and connects the serpen-
tine forms at both sides. In this embodiment, the tube
connecting the serpentine forms at both sides partially
surrounds the wall, but does not surround the lower side
of the wall.

[0013] Inanotherembodimentofthe presentinvention,
the tube is bent so as to be parallel to both lateral sides
and the lower side of the wall and connects the serpentine
forms at both sides. In this embodiment, the tube con-
necting the serpentine forms at both sides partially sur-
rounds the wall, but does not surround the upper side of
the wall.

[0014] In both embodiments of the present invention
above, the neighbor passes at both sides separated by
the wall do not extend in the same direction and are po-
sitioned in a staggered manner.

[0015] In an embodiment of the present invention, the
neighbor passes at both sides of the evaporator extend
in the vertical direction parallel to each other and the wall
such that the wall remains therebetween.

[0016] In an embodiment of the present invention, the
lengths of the tubes between the evaporator passes at
both sides are equal to each other. In this embodiment,
the two side-by-side serpentine forms are symmetrical
although there is a wall therebetween.

[0017] Inanotherembodimentofthe presentinvention,
the tube is bent so as to be parallel to both lateral sides
and the upper side of the wall and connects the serpen-
tine forms at both sides. In this embodiment, the tube
connecting the serpentine forms at both sides partially
surrounds the wall, but does not surround the lower side
of the wall.

[0018] In an embodiment of the present invention, the
evaporator pass distances are equal to each other.
[0019] In an embodiment of the present invention, the
evaporator is used for cooling the fresh food compart-
ment or the freezing compartment.

[0020] In an embodiment of the present invention, the
evaporator is used for cooling the temperature-controlled
compartment.

[0021] In an embodiment of the present invention, the
evaporator is a finned tube evaporator.

[0022] Inanotherembodimentofthe presentinvention,
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the evaporator is an open tube evaporator.

[0023] In yet another embodiment of the present in-
vention, the evaporator is a wire-on-tube evaporator.
[0024] By means of the present invention, the fresh
food and/or freezing and/or temperature-controlled com-
partment, where the evaporator is placed, can be cooled
efficiently, and capacity can be used efficiently for all cool-
ing volumes. Effective and homogeneous cooling condi-
tions are provided by minimizing the amount of air es-
caping from the sides of the evaporator, and energy con-
sumption savings are achieved by reducing compressor
operating times with the effective use of heat transfer
surface area.

[0025] A cooling device realized in order to attain the
aim the object of the present invention is illustrated in the
attached figures, where:

Figure 1 - is the front view of an air duct and the
evaporator therein.

Figure 2 - is the perspective view of the air duct and
the evaporator therein.

Figure 3 - is the front view of an air duct and the
evaporator therein in another embodiment of the
present invention.

Figure 4 - is the perspective view of the air duct and
the evaporator therein in another embodiment of the
present invention.

Figure 5 - is the front view of an air duct and the
evaporator therein in another embodiment of the
present invention.

Figure 6 - is the perspective view of the air duct and
the evaporator therein in another embodiment of the
present invention.

Figure 7 - is the front view of an air duct and the
evaporator therein in another embodiment of the
present invention.

Figure 8 - is the perspective view of the air duct and
the evaporator therein in another embodiment of the
present invention.

Figure 9 - is the front view of an air duct and the
evaporator therein in another embodiment of the
present invention.

Figure 10 - is the perspective view of the air duct and
the evaporator therein in another embodiment of the
present invention.

[0026] The elementsillustrated in the figures are num-
bered as follows:
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1. Air duct

2. Fan

3. Evaporator
4. Tube

5. Pass

6. Wall

7. Blowing duct

[0027] The cooling device of the present invention
comprises at least one fan (2); an air duct (1); a wall (6)
which divides the air duct (1) in two in the direction of the
air flow; and atleast one evaporator (3) which is disposed
in the air duct (1), which has an inlet and an outlet, which
is formed by bending a tube (4), wherein the refrigerant
circulates and wherein the wall (6) remains between the
two serpentine forms in the same plane.

[0028] The refrigerant passes through the inlet of the
evaporator (3), circulates the serpentine form on one side
of the wall (6) and reaches the outlet by passing to the
other adjacent serpentine form on the other side of the
wall (6), and in this case, the heat transfer surface area
is further increased compared to evaporators where a
single serpentine form is used in the same surface area.
Thus, the amount of escaping air is minimized and effi-
cient and homogeneous cooling conditions and effective
use of the heat transfer surface area are ensured. Thus,
energy consumption gains are provided by reducing
compressor operating times.

[0029] In an embodiment of the present invention, the
neighbor passes (5) at both sides of the evaporator (3)
extend in the same horizontal direction such that the wall
(6) remains therebetween.

[0030] In an embodiment of the present invention, the
lengths of the tubes (4) between the evaporator (3) pass-
es (5) at both sides are equal to each other. In this em-
bodiment, the two side-by-side serpentine forms are
symmetrical although there is a wall (6) therebetween.
[0031] In an embodiment of the present invention, the
tube (4) connecting the serpentine forms at both sides is
flat, and extends parallel to the lower side of the wall (6)
(Figure 1 and Figure 2).

[0032] Inanotherembodimentofthe presentinvention,
the tube (4) is bent so as to be parallel to both lateral
sides and the upper side of the wall (6) and connects the
serpentine forms at both sides. In this embodiment, the
tube (4) connecting the serpentine forms at both sides
partially surrounds the wall (6), but does not surround
the lower side of the wall (6) (Figure 3 and Figure 4).
[0033] Inanotherembodimentofthe presentinvention,
the tube (4) is bent so as to be parallel to both lateral
sides and the lower side of the wall (6) and connects the
serpentine forms at both sides. In this embodiment, the
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tube (4) connecting the serpentine forms at both sides
partially surrounds the wall (6), but does not surround
the upper side of the wall (6) (Figure 5 and Figure 6).
[0034] In both embodiments of the present invention
above, the neighbor passes (5) at both sides separated
by the wall (6) do not extend in the same direction and
are positioned in a staggered manner.

[0035] In an embodiment of the present invention, the
neighbor passes (5) at both sides of the evaporator (3)
extend in the vertical direction parallel to each other and
the wall (6) such that the wall (6) remains therebetween.
[0036] In an embodiment of the present invention, the
lengths of the tubes (4) between the evaporator (3) pass-
es (5) at both sides are equal to each other. In this em-
bodiment, the two side-by-side serpentine forms are
symmetrical although there is a wall (6) therebetween.
[0037] Inanotherembodimentofthe presentinvention,
the tube (4) is bent so as to be parallel to both lateral
sides and the upper side of the wall (6) and connects the
serpentine forms at both sides. In this embodiment, the
tube (4) connecting the serpentine forms at both sides
partially surrounds the wall (6), but does not surround
the lower side of the wall (6) (Figure 7 and Figure 8).
[0038] Inanotherembodimentofthe presentinvention,
the cooling device comprises a blowing duct (7) at the
lower side of the air duct (1). In this embodiment of the
presentinvention, the cooling device comprises an evap-
orator (3) having an additional serpentine form which is
formed by bending the tube (4) and which extends to-
wards the mouth of the air blowing duct (7) (Figure 9 and
Figure 10). In this embodiment of the present invention,
the ratio of the width of the blowing duct (7) to the width
of the evaporator (3) is between 0.40 and 0.90.

[0039] In an embodiment of the present invention, the
additional serpentine form can be horizontal or vertical.
[0040] In an embodiment of the present invention, the
evaporator (3) pass (5) distances are equal to each other.
[0041] In an embodiment of the present invention, the
evaporator (3) is used for cooling the fresh food compart-
ment or the freezing compartment.

[0042] In an embodiment of the present invention, the
evaporator (3) is used for cooling the temperature-con-
trolled compartment.

[0043] In an embodiment of the present invention, the
evaporator (3) is a finned tube evaporator.

[0044] Inanotherembodimentofthe presentinvention,
the evaporator (3) is an open tube evaporator (3).
[0045] In yet another embodiment of the present in-
vention, the evaporator (3) is a wire-on-tube evaporator
(3).

[0046] In an embodiment of the present invention, the
ratio of the spacing between the passes (5) of both ser-
pentine forms adjacent to each other to the pass (5) dis-
tance (d) is between 50% and 200%.

[0047] By means of the present invention, the fresh
food and/or freezing and/or temperature-controlled com-
partment, where the evaporator (3) is placed, can be
cooled efficiently, and capacity can be used efficiently
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forall cooling volumes. Effective and homogeneous cool-
ing conditions are provided by minimizing the amount of
air escaping from the sides of the evaporator (3), and
energy consumption savings are achieved by reducing
compressor operating times with the effective use of heat
transfer surface area.

Claims

1. Acooling device comprising at least one fan (2); an
airduct(1), characterized by a wall (6) which divides
the air duct (1) in two in the direction of the air flow;
and at least one evaporator (3) which is disposed in
the air duct (1), which has an inlet and an outlet,
which is formed by bending a tube (4), wherein the
refrigerant circulates and wherein the wall (6) re-
mains between the two serpentine forms in the same
plane.

2. A cooling device as in Claim 1, characterized by
the evaporator (3) wherein the neighbor passes (5)
at both sides thereof extend in the same horizontal
direction such that the wall (6) remains therebe-
tween.

3. A cooling device as in Claim 1, characterized by
the evaporator (3) wherein the lengths of the tubes
(4) between the passes (5) thereof at both sides are
equal to each other.

4. Acooling device as in Claim 1 and 2, characterized
by the evaporator (3) wherein the two side-by-side
serpentine forms are symmetrical although there is
a wall (6) therebetween.

5. A cooling device as in Claim 1, characterized by
the evaporator (3) wherein the tube (4) connecting
the serpentine forms atboth sides is flat, and extends
parallel to the lower side of the wall (6).

6. A cooling device as in Claim 1, characterized by
the evaporator (3) comprising the tube (4) which is
bent so as to be parallel to both lateral sides and the
upper side of the wall (6) and which connects the
serpentine forms at both sides.

7. A cooling device as in Claim 1, characterized by
the evaporator (3) comprising the tube (4) which is
bent so as to be parallel to both lateral sides and the
lower side of the wall (6) and connects the serpentine
forms at both sides.

8. A cooling device as in Claim 1, 6 and 7, character-
ized by the evaporator (3) wherein the neighbor
passes (5) at both sides separated by the wall (6)
are positioned in a staggered manner.
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A cooling device as in Claim 1, characterized by
the evaporator (3) wherein the neighbor passes (5)
at both sides of the evaporator (3) extend in the ver-
tical direction parallel to each other and the wall (6)
such that the wall (6) remains therebetween.

A cooling device as in Claim 9, characterized by
the evaporator (3) wherein the lengths of the tubes
(4) between the passes (5) thereof at both sides are
equal to each other.

A cooling device asin Claim 9 and 10, characterized
by the evaporator (3) wherein the two side-by-side
serpentine forms are symmetrical although there is
a wall (6) therebetween.

A cooling device as in Claim 9, 10 and 11, charac-
terized by the evaporator (3) comprising the tube
(4) which is bent so as to be parallel to both lateral
sides and the upper side of the wall (6) and which
connects the serpentine forms at both sides.

A cooling device as in any one of the above claims
comprising a blowing duct (7) at the lower side of the
airduct (1), characterized by an evaporator (3) hav-
ing an additional serpentine form which is formed by
bending the tube (4) and which extends towards the
mouth of the air blowing duct (7).
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Figure 4
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Figure 6
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Figure 9
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Figure 10
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