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(57) Abstract: The present invention provides a cooling module for a vehicle. The cooling module include a first heat exchanger having
at least one side plate, at least two second heat exchangers and a sealing element. The second heat exchangers are arranged on opposite
sides of the first heat exchanger, and each heat exchanger includes at least one second side plate. Further, the sealing element includes
a central part and at least two flaps attached to the opposite sides of the central part. Further, the central part is attached to the first heat
exchanger and each flap is adapted to engage with the second side plate of the respective second heat exchanger.
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SEALING ELEMENT FOR HEAT EXCHANGERS IN A COOLING MODULE

The present invention generally relates to a cooling module having heat
exchangers, more particularly to a symmetrical sealing for sealing between heat

exchangers in a cooling module.

A cooling module, in general, is provided in a vehicle to control thermal comfort
of passengers and for thermal management of various elements in the vehicle, such
as engine, electric motors etc. The cooling module may be disposed at the front end
of the vehicle in such a way the ram air passes through the cooling module. The
cooling module may include one or more heat exchangers arranged one after another
with respect to the front end of the vehicle, so that the ram air can pass through the
heat exchangers one by one. The heat exchangers are stacked together in such a way
one heat exchanger is downstream with respect to another, so that the ram air may
pass subsequently through the heat exchangers. In one example, the heat exchangers
can be a plurality of radiators and a condenser. In another example, the cooling
module may have at least one radiator, an oil cooler and a condenser. For instance,
the condenser may be arranged upstream to the radiator(s)/oil cooler with respect to
the ram airflow, so that the ram air passes through the condenser first, followed by the
radiator(s)/oil cooler.

To avoid escaping of the ram air through a gap between the heat exchangers,
sealing elements may be provided between the heat exchanger. Such sealing
elements may also prevent entering of any foreign particles into the gap between the
heat exchangers. For instance, the sealing elements may include plastic enclosures
and other sealing components for sealing the gaps. The plastic enclosures may seal
the gap between the condenser and one of the radiators, whereas the sealing
components may seal rest of the gaps between the radiators. However, such
technique is inefficient as it may require multiple elements to seal the gaps between
the heat exchangers that detrimentally increases cost and time to install the sealing
elements into the cooling module. Such plastic enclosures may need to be bolted to
the side plates of the heat exchangers. As a result, cost and complexity of the cooling

module is increased.
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Therefore, there remains a need for a cooling module having heat exchangers
provided with a sealing element adapted to seal gap between the heat exchanger.
There remains another need for a simple design of a sealing element adapted to be
coupled to the heat exchangers of a cooling module without any connecting means.

In the present description, some elements or parameters may be indexed, such
as a first element and a second element. In this case, unless stated otherwise, this
indexation is only meant to differentiate and name elements, which are similar but not
identical. No idea of priority should be inferred from such indexation, as these terms
may be switched without betraying the invention. Additionally, this indexation does not

imply any order in mounting or use of the elements of the invention.

In view of the foregoing, an embodiment provides a cooling module for a
vehicle. The cooling module include a first heat exchanger having at least one side
plate, at least two second heat exchangers and a sealing element. The second heat
exchangers are arranged on opposite sides of the first heat exchanger, and each heat
exchanger includes at least one second side plate. Further, the sealing element
includes a central part and at least two flaps attached to the opposite sides of the
central part. Further, the central part is attached to the first heat exchanger and each
flap is adapted to engage with the second side plate of the respective second heat

exchanger.

Further, each flap extends in a first direction substantially away from the first
side plate of the first heat exchanger.

In one example, each flap includes at least one protruding part protruding
towards the second side plate of the second heat exchangers in a direction
substantially perpendicular to the first direction.

Further, the protruding part is adapted to engage with the second side plate of
the respective second heat exchanger in a tensioned stage against respective second
heat exchanger.
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In one example, the flaps further includes an overmold element overmolded on
the edges of the flaps to restrict egressing of fluid from the cooling module through a

space formed between the first heat exchanger and the second heat exchangers.

Further, the central part includes a snap-fit assembly adapted to engage with
the first side plate of the first heat exchanger.

Further, the snap-fit assembly includes at least one resilient member having at
least one L-shaped leg adapted to engage with a foot portion of the first side plate of
the first heat exchanger, when the sealing element is coupled to the first heat

exchanger.

Generally, one end of the flaps is attached to the respective resilient member
and other end of the flaps is adapted to engage with the second side plates of the
respective second heat exchanger in a tensioned state against the respective second
heat exchanger.

Further, the flaps are adapted to engage with at least one second foot portion

of the second side plate of each of the second heat exchanger.

In one embodiment, the sealing element includes at least one auxiliary flap
formed on any one of a front lateral side and a rear lateral side of the central part of
the sealing element and the auxiliary flap is adapted to be rested on manifolds of the
first heat exchanger.

Generally, the flaps and the central part of the sealing element is integrally

formed thereon.

In one example, the sealing element further includes at least one rib formed on
a top side of the central part of the sealing element and the rib is adapted to couple

with external elements.

In one embodiment, the sealing element is formed along the length of the core
of the first heat exchanger and the second heat exchangers.
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In another embodiment, the sealing element extends beyond the length of the

core of the first heat exchanger and the second heat exchangers.

In yet another embodiment, the length of the sealing element is shorter than the
length of the core of the first heat exchanger and the second heat exchangers.

Other characteristics, details and advantages of the invention can be inferred
from the description of the invention hereunder. A more complete appreciation of the
invention and many of the attendant advantages thereof will be readily obtained as the
same becomes better understood by reference to the following detailed description

when considered in connection with the accompanying figures, wherein:

Fig. 1 illustrates a schematic view of a cooling module having heat exchangers;

Fig. 2 illustrates an exploded view of the heat exchangers of Fig. 1 with a

sealing element;

Fig. 3 illustrates a sectional view of the heat exchangers of Fig. 1 when the
sealing element of Fig. 2 is mounted on the side-plates of the heat exchangers;

Fig. 4 shows a schematic view of the sealing element of the Fig. 2;

Fig. 5 illustrates a sectional view of the sealing element of Figs. 2-4, when the
sealing element is in a free state and mounted on the heat exchangers;

Fig. 6 illustrates a schematic view of the sealing element for the heat

exchangers, in accordance with another embodiment of the present invention.

It must be noted that the figures disclose the invention in a detailed enough way
to be implemented, the figures helping to better define the invention. The invention
should however not be limited to the embodiments disclosed in the description.
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The present invention relates to a cooling module having heat exchangers with
at least one sealing element to seal gaps between heat exchangers. Conventionally,
the gap between heat exchangers are sealed by multiple elements such as plastic
enclosures and sealing components. Such method require multiple components and
such components need to be bolted to the heat exchangers. Here, the plastic
enclosure may seal the gap between first and second heat exchangers, whereas other
sealing components may seal the gap between the second and third exchangers.
Ultimately, cost and time required to assemble the cooling module is increased. As the
sealing components are bolted to the heat exchangers, it may inadvertently cause any
damage to the heat exchanger core. To avoid such problems, a sealing element is
developed that can be inserted onto the heat exchangers to seal gap between heat
exchangers. The sealing element can be snap-fitted on the at least one heat
exchanger, so as the seal the gaps between the heat exchangers. Further, design and
position of the sealing element are described with respect to following figures.

Fig. 1 illustrates a schematic view of a cooling module 100 having heat
exchangers 102, in accordance with an embodiment of the present invention. The
cooling module 100 may be disposed at a front end of a vehicle. Generally, the cooling
module 100 is provided in the vehicle to manage thermal conditions of various
elements in the vehicle such as engine, motors, battery and/or passenger’'s comfort.
The cooling module 100 is disposed in the vehicle in such a way that the ram air may
pass through the cooling module 100 so as to exchange heat with fluid flowing there-
through. The cooling module 100 includes the heat exchangers 102. Here, the heat
exchangers 102 are air-cooled heat exchangers, i.e., the ram air is used to cool the
fluid flowing through the heat exchangers 102. The cooling module 100 may include
one or more heat exchangers arranged one next to the other as shown in Fig. 1. For
instance, the cooling module 100 may include a first heat exchanger 102A and at least
two-second heat exchangers 102B-C. The first heat exchanger 102 and the second
heat exchangers 102B-C are arranged one by one. Particularly, the second heat
exchangers 102B-C are arranged on opposite sides of the first heat exchanger 102A.
In other words, the first heat exchanger 102A is sandwiched between the second heat
exchangers 102B-C.
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In one example, the first heat exchanger 102A is a radiator, one of the second
heat exchangers 102B is a condenser, and another second heat exchanger 102C is
an oil cooler. In another example, the first heat exchanger 102A and one of the second
heat exchanger 102C are radiators, and another second heat exchanger 102B is a
condenser. In both cases, the heat exchangers 102 include their respective heat
exchange tubes through which respective heat exchange fluids flow there-through.
Each heat exchanger 102 includes the heat exchange tubes extended between their
respective headers. Here, the fluid flows into the respective heat exchange tubes and
the ram air flows around the heat exchange tubes, thereby enabling heat exchange
between the fluids and ram air. Further, the flow direction of the fluids is generally
transverse to the flow direction of the ram air. Further, the heat exchangers 102 may
be provided with tanks adapted to couple to the respective header of the heat
exchangers 102. The tanks 104 may enable circulation of the heat exchange fluid
inside the heat exchange tubes of the heat exchangers 102A-C. The tanks 104 may
be crimped to the headers of the respective heat exchanger 102. In one example, the
tank of the first heat exchanger 102A may be physically connected to the tank of the
second heat exchanger 102B, to provide rigid connection between the heat
exchangers 102 in the cooling module 100. Here, the header and the tanks are

collectively referred to as manifolds.

Further, the heat exchangers 102 include their respective side plates stacked
on their respective heat exchange tubes. Generally, the side plates in the heat
exchanger 100 are to provide support to the heat exchange tubes and it acts as a
support to add fins around the outermost heat exchange tubes in the heat exchanger
100. Particularly, the first heat exchanger 102A includes at least one first side-plate
106A; preferably, a pair of first side-plates 106A adapted to sandwich the heat
exchange tubes in the first heat exchanger 102A. Further, the second heat exchangers
102B-C include at least one second side-plate 106B-C sandwich the respective heat
exchange tubes in the second heat exchangers 102B-C. The first side-plates 106A
are the outermost plate in the stack of heat exchange tubes in the first heat exchanger
102A and the second side-plates 104B-C are the outermost plate in the respective
stack of heat exchange tubes in the second heat exchanger 102B-C. Further, the heat
exchange tubes along with the side plates and the headers are referred to as core of
the heat exchangers 102.
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The heat exchangers 102 may be placed in the cooling module 100 in such a
way that the headers and the tanks 104 of each heat exchanger 102 are in contact
with each other, so as to block passing of the ram air there-between. For example, the
headers and tanks of the first heat exchanger 102A is in contact with the headers and
tanks of the second heat exchanger 102B so that there is no possibility of escaping of
the ram air between the headers of the heat exchangers 102. However, while
assembling the heat exchangers 102 in the cooling module 100, a gap between the
heat exchangers 102 is inadvertently formed near the side-plates 106A-C of the heat
exchangers 102A-C. Such gaps can be sealed by a sealing element (not shown in Fig.

1),

Figs. 2 and 3 illustrate schematic views of the heat exchangers 102A-C of Fig.
1 with the sealing element 202. Here, Fig. 3 is a sectional view of the heat exchangers
102A-C when the sealing element 202 is mounted on the side-plates 106A-C of the
heat exchangers 102A-C. Further, Fig. 4 shows a schematic view of the sealing
element 202 of the Fig. 2. In this example, the cooling module 100 includes at least
one sealing element 202 adapted to seal the gaps between the heat exchangers 102A-
C. In the preferred embodiment, the cooling module 100 includes a pair of sealing
elements 202 adapted to seal the gaps formed between the heat exchanger 102A-C
at the both sides the heat exchangers 102A-C at their of the side-plates 106A-C.
Although Fig. 2 shows one sealing element 202 adapted to seal the gap between one-
side of the heat exchangers 102A-C, it is possible to apply similar sealing element to
other side of the heat exchangers 102A-C. For sake of clarity and brevity, the heat
exchangers 102A-C are explained with the sealing element 202 at one side of the heat
exchangers 102A-C as shown in Fig. 2.

The sealing element 202 includes a central part 204 and at least two flaps 206
attached to the opposite sides of the central part 204. In one example, the sealing
element 202 may include more than two flaps 206, preferably four flaps attached to
the four sides of the central part 204. This embodiment will be shown in the
forthcoming figures. Here, the two flaps 206 are referred to as the main flaps.
According to previous embodiment, the flaps 206 may be connected to the lateral
sides of the central part 204 of the sealing element 202. In one example, the flaps 206
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may be formed along the length of the central part 204 of the sealing element 202.
Here, the each flap 206 extends in a first direction “D” substantially away from the first
side-plate 106A of the first heat exchanger 102A. In other words, the flaps 206 extend
away from the central part 204 of the sealing element 202 so that the flaps 206 may
seal the gap between the first side-plate 106A of the first heat exchanger 102A and
the second side-plates 106B-C of the second heat exchangers 102B-C, when the

sealing element 202 is assembled on the heat exchangers 102A-C.

Further, the central part 204 is attached the first heat exchanger 102A.
Preferably, the central part 204 of the sealing element 202 is adapted to be detachably
attached to the first side-plates 106A of the first heat exchanger 102A. Meanwhile, the
flaps 206 are adapted to engage with the second side-plates 106B-C of the second
heat exchangers 102B-C. The flaps 206 can extend in a direction towards the second
side-plates 106B-C of the second heat exchangers 102B-C. Particularly, one flap 206
of the sealing element 202 extends towards the second side-plate 106B of the second
heat exchanger 102B, and another flap 206 extends towards the second side-plate
106C of the second heat exchanger 102C. Hence, the flaps 206 can block the gap
between the side-plates 106A-C of the first and second heat exchanger 102A-C,
thereby blocking the ram air from escaping through the gap between the first side-
plates 106A and the second side-plates 106B-C.

In one example, the central part 204 and the flaps 206 of the sealing element
202 are integrally formed thereon. In other words, the central part 204 and the flaps
206 are integrally molded to form the sealing element 202. In a preferred embodiment,
the sealing element 202 is formed along the length of the core of the first and second
heat exchangers 102A-C. Particularly, the central part 204 of the sealing element 202
is formed along the length of the core of the first heat exchanger 102A and the flaps
206 of the sealing element 202 are formed along the length of the core of the second
heat exchangers 102B-C. In another example, the central part 204 is formed to a
length lesser than the length of the core of the first heat exchanger 102A, whereas the
flaps 206 of the sealing element 202 are formed along the length of the core of the

second heat exchangers 102B-C.
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In another embodiment, the sealing element 202 extends beyond the length of
the core of the first and second heat exchangers 102A-C. In such case, the central
part 204 of the sealing element 202 extends beyond the length of the core of the first
heat exchanger 102A, and the flaps 206 of the sealing element 202 extend beyond
the length of the core of the second heat exchangers 102B-C. In another example, the
central part 204 of the sealing element 202 is formed along the length of the core of
the first heat exchanger 102A, whereas the flaps 206 of the sealing element 202
extend beyond the length of the core of the second heat exchangers 102B-C.

In another embodiment, the length of the sealing element 202 is shorter than
the length of the core of the first and second heat exchangers 102A-C. Particularly,
the length of the central part 204 of the sealing element 202 is shorter than the length
of the core of the first heat exchanger 102A, whereas the length of the flaps 206 of the
sealing element 202 is equal to the length of the core of the second heat
exchangers102B-C. In another example, the length of the central part 204 of the
sealing element 202 is shorter than the length of the core of the first heat exchanger
102A, whereas the length of the flaps 206 of the sealing element 202 is shorter than
the length of the core of the second heat exchangers102B-C.

Further, the flaps 206 may include an overmold element 302 overmolded on
the flaps 206 to restrict egressing of fluid from the cooling module 100 through a space
formed between the first heat exchanger 102A and the second heat exchangers 102B-
C. In one example, the overmold element 302 is overmolded on the edges of the flaps
206 of the sealing element 202. In another example, the overmold element 302 is
overmolded throughout the area of the flaps 206 of the sealing element 202.

In one embodiment, the central part 204 of the sealing element 202 includes a
snap-fit assembly 304 adapted to engage with the first side-plate 106A of the first heat
exchanger 102A. Further, the snap-fit assembly 304 is formed on the bottom side of
the central part 204. The first and second side-plates 106 A-C may include foot portions
208A-C to receive the snap-fit assembly 304 of the sealing element 202. The snap-fit
assembly 304 further includes at least one resilient member 306, preferably a pair of
resilient members 306, adapted to engage with the first foot portion 208A of the first

side-plate 106A of the first heat exchanger 102A. Particularly, the resilient members
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306 formed on a side of the central part 204 facing the first side-plate 106A of the first
heat exchanger 102A. In one example, the resilient members 306 may include at least
one L-shaped leg 308, preferably a pair of L-shaped legs 308, adapted to engage with
the first foot portion 208A of the first side-plate 106A of the first heat exchanger 102A,
when the central part 204 of the sealing element 202 is coupled to the first heat
exchanger 102A. Meanwhile, edges of the both flaps 206 of the sealing element 202
are engaged to respective foot portion 208B-C of the second heat exchangers 102B-
C as shown in Fig. 3. As the sealing element 202 is provided with the snap-fit assembly
304, the sealing element 202 can be mounted on the heat exchangers without any

external connecting means.

In one example, one end of the flaps 206 is attached to the respective resilient
member 306 and another end of the flaps 206 is engaged to the second side-plates
106B-C of the second heat exchangers 102B-C in a tensioned state against respective
second heat exchanger 102B-C, when the sealing element 202 is coupled on the heat
exchangers 102A-C. As the flaps 206 of the sealing element 202 are disposed on the
heat exchangers 102A-C in a tensioned state against the respective second heat
exchanger 102B-C, the flaps 206 of the sealing element 202 may effectively block
egressing of the ram air between the heat exchangers 102A-C. Also, the flaps 206 can
be rigid due to the flaps 206 positioned in a tensioned state. In one example, the flaps
206 bear against the side plates 106B, 106C in a tensioned state without direct fixing.

Further, the sealing element 202 includes at least one rib 402 formed on a top
side of the central part 204 as shown in Figs. 2-4. The rib 402 is adapted to couple
with the external elements outside the cooling module 100 to provide stability to the
sealing element 202. Further, the rib 402 is formed on a longitudinal direction along
the direction of extension of the heat exchange tubes in the heat exchangers 102A-C.
In one example, as shown in Fig. 4, the rib 402 is formed along the length of the central
part 204 of the sealing element 202. In another example, the length of the rib 402 is
shorter than the length of the central part 204 of the sealing element 202.

Fig. 5 illustrates a sectional view of the sealing element 202 of Figs. 2-4, when
the sealing element 202 is in a free state and mounted on the heat exchangers 102A-

C. In one embodiment, each flap 206 of the sealing element 202 includes at least one
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protruding part 502 protruding towards the respective second side-plate 106B-C of the
second heat exchangers 102B-C in a direction substantially perpendicular to the first
direction “D” of the flaps 206. In one example, the protruding parts 502 may be formed
along the length of the flaps 206 of the sealing element 202. As indicated with FREE
STATE visualisation of the sealing element 202 before assembly in Fig. 5, the
protruding parts 502 provided in the flaps 206 of the sealing element 202 may be
pointing towards the first side-plate 106A of the first heat exchanger 102A, i.e. be
inclined with respect to the central part 204 to ensure tensioned arrangement after
assembly. When the sealing element 202 is assembled to the heat exchangers 102A-
C, the protruding parts 502 of the sealing element 202 engage with the second side-
plates 106B-C of the second heat exchangers 102B-C as shown in Fig. 5. In both
states, the protruding parts 502 of the sealing element 202 are substantially
perpendicular to the extension direction of the flaps 206 of the sealing element 202.
Here, the protruding parts 502 of the sealing element 202 are adapted to deflect
towards the second heat exchangers 102B-C and engage with the second side-plate
106B-C of the respective second heat exchanger 102B-C in a tensioned stage against
respective second heat exchanger 102B-C, when the sealing element 202 is
assembled on the heat exchangers 102A-C. As a result, the flaps 206 of the sealing

element 202 can be rigidly connected to the second heat exchangers 102B-C.

Fig. 6 illustrates a schematic view of the sealing element 202 for the heat
exchangers 102A-C, in accordance with another embodiment of the present invention.
According to the present embodiment, the sealing element 202 of the cooling module
100 further includes at least one auxiliary flap 504, preferably a pair of auxiliary flaps
504, formed the lateral sides of the central part 204 of the sealing element 202. The
auxiliary flaps 504 formed on the central part 204 at the sides that is adjacent to the
main flaps 206. The auxiliary flaps 504 of the sealing element 202 may be rested on
the manifolds of the first heat exchanger 102A, when the sealing element 202 is
mounted on the heat exchangers 102A-C. Particularly, the auxiliary flaps 504 of the
sealing element 202 may restrict any leakage of ram air between the heat exchangers
102A-C at the manifolds. As the main flaps 206 and auxiliary flaps 504 of the sealing
element 202 is disposed on the heat exchangers 102A-C in a tensioned state against
the respective second heat exchanger 102B-C, the flaps 206 of the sealing element
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202 may eftectively block egressing of the ram air between the heat exchangers 102A-
C and the flaps 206 can be rigid.

All the above-described embodiments are just to explain the present invention
while more embodiments and combinations thereof might exist. Hence, the present

invention should not be limited to the above-described embodiments alone.
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CLAIMS

1. A cooling module (100) comprising:

a first heat exchanger (102A) comprising at least one first side plate (106A);

at least two second heat exchangers (102B-C) arranged on opposite sides of
the first heat exchanger (102A), each second heat exchanger (102B-C) comprising at
least one second side plate (106B-C); and

at least one sealing element (202) having a central part (204) and at least two
flaps (206) attached to the opposite sides of the central part (204), wherein the central
part (204) is attached to the first heat exchanger (102A) and each flap (206) is adapted
to engage with the second side plate (106B-C) of the respective second heat
exchanger (102B-C).

2. The cooling module (100) according to claim 1, wherein each flap (206) extends in
a first direction “D” substantially away from the first side plate (106A) of the first heat
exchanger (102A).

3. The cooling module (100) according to any of the preceding claims , wherein each
flap (206) comprises at least one protruding part (502) protruding towards the second
side plate (106B-C) of the second heat exchangers (102B-C) in a direction
substantially perpendicular to the first direction “D”.

4. The cooling module (100) according to claim 3, wherein the protruding part (502) is
adapted to engage with the second side plate (106B-C) of the respective second heat
exchanger (102B-C) in a tensioned stage against respective second heat exchanger
(102B-C).

5. The cooling module (100) according to any of the preceding claims, wherein the
flaps (206) further comprises an overmold element (302) overmolded on the edges of
the flaps (206) to restrict egressing of fluid from the cooling module (100) through a
space formed between the first heat exchanger (102A) and the second heat
exchangers (106B-C).
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6. The cooling module (100) according to any of the preceding claims, wherein the
central part (204) includes a snap-fit assembly (304) adapted to engage with the first
side plate (106A) of the first heat exchanger (102A).

7. The cooling module (100) according to any of the preceding claims, wherein the
snap-fit assembly (304) further comprises at least one resilient member (306) having
at least one L-shaped leg (308) adapted to engage with a foot portion (208A) of the
first side plate (106A) of the first heat exchanger (102A), when the sealing element
(202) is coupled to the first heat exchanger (102A).

8. The cooling module (100) according to the preceding claim, wherein one end of the
flaps (206) is attached to the respective resilient member (306) and other end of the
flaps (206) is adapted to engage with the second side plates (106B-C) of the respective
second heat exchanger (102B-C) in a tensioned state against the respective second
heat exchanger (102B-C).

9. The cooling module (100) according to the preceding claim, wherein the flaps (206)
are adapted to engage with at least one second foot portion (208B) of the second side
plate (106B-C) of each of the second heat exchanger (102B-C).

10. The cooling module (100) according any of the preceding claims, further
comprising at least one auxiliary flap (504) formed on any one of a front lateral side
and a rear lateral side of the central part (204) of the sealing element (202), wherein
the auxiliary flap (504) is adapted to be rested on manifolds of the first heat exchanger
(102A).

11. The cooling module (100) according to any of the preceding claims, wherein the
flaps (206) and the central part (204) of the sealing element (202) is integrally formed
thereon.

12. The cooling module (100) according to any of the preceding claims, further
comprising at least one rib (402) formed on a top side of the central part (204) of the
sealing element (202), wherein the rib (402) is adapted to couple with external

elements.
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13. The cooling module (100) according to any of the preceding claims, wherein the
sealing element (202) is formed along the length of the core of the first heat exchanger
(102A) and the second heat exchangers (106B-C).

14. The cooling module (100) according to any of claim 1 to 12, wherein the sealing
element (202) extends beyond the length of the core of the first heat exchanger (102A)
and the second heat exchangers (106B-C).

15. The cooling module (100) according to any of claim 1 to 12, wherein the length of
the sealing element (202) is shorter than the length of the core of the first heat
exchanger (102A) and the second heat exchangers (106B-C).



PCT/EP2022/064889

WO 2023/274649

1/5

100/

FIG. 1



PCT/EP2022/064889

WO 2023/274649

2/5

: sethit —
o

FIG. 2



WO 2023/274649 PCT/EP2022/064889

3/5

206
1068 2P0 a0

L/

)2

206

FIG. 4



WO 2023/274649 PCT/EP2022/064889

4/5
206 20\4m/\ 206
502 502
FREE STATE
204 206
\ " \

502 —202
‘ vy
|\ | E . LI

1925j 102A mgé

FIG. 5



WO 2023/274649 PCT/EP2022/064889

5/5

206X

202~ _*

FIG. 6



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2022/064889
A. CLASSIFICATION OF SUBJECT MATTER
INV. FO01P3/18 F28F9/00 B60K11/04 F28F9/02 F28D1/04
FO1P11/10
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

FOlPp F28F B60K F28D

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X GB 2 373 571 A (VISTEON GLOBAL TECH INC 1-4,6-9,
[US]) 25 September 2002 (2002-09-25) 11,13-15
Y pages 4-7 5
A figures 1-6 10,12
Y FR 3 070 321 Al (VALEO SYSTEMES THERMIQUES 5
[FR]) 1 March 2019 (2019-03-01)
A figures 4-5 1-4,6-15
page 6
A US 6 470 961 Bl (CASE CHRISTOPHER J [US]) 1-15
29 October 2002 (2002-10-29)
figures 1-3
A WO 03/074849 Al (MODULARE PLANUNGS UND 1-15
KONSTRUK [DE]; WIESCHALKA MICHAEL [DE])
12 September 2003 (2003-09-12)
figure 1
-/—

|__K| Further documents are listed in the continuation of Box C.

‘z‘ See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance;; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance;; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

12 September 2022

Date of mailing of the international search report

19/09/2022

Name and mailing address of the ISA/
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016

Authorized officer

Schwaller, Vincent

Form PCT/ASA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2022/064889
C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 2011/127005 Al (KEERL BJOERN [DE]) 1-15
2 June 2011 (2011-06-02)
figure 3

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2022/064889
Patent document Publication Patent family Publication
cited in search report date member(s) date
GB 2373571 A 25-09-2002 NONE
FR 3070321 Al 01-03-2019 EP 3648999 Al 13-05-2020
FR 3070321 a1 01-03-2019
WO 2019043316 Al 07-03-2019
US 6470961 Bl 29-10-2002 NONE
WO 03074849 Al 12-09-2003 AU 2003210411 A1 16-09-2003
DE 10209237 Al 02-10-2003
EP 1483486 Al 08-12-2004
WO 03074849 Al 12-09-2003
US 2011127005 Al 02-06-2011 DE 102009056508 Al 09-06-2011
EP 2333266 A2 15-06-2011
Us 2011127005 A1l 02-06-2011

Form PCT/ASA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report

