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(54) A HEAT EXCHANGER

(57) The present invention discloses a heat exchan-
ger (100) includesa first header tankassembly (10) anda
second header tank assembly (20) comprising at least
one distribution plate (14, 24) formedwith openings (14a,
24a) and intermediate ribs (14b, 24b) and at least one
collecting plate (12, 22) formedwith apertures (12a, 22a)
and intermediate webs (12b, 22b) and at least one cover
plate (16, 26) configuring at least one of distribution
channel, collection channel and bypass channels with
respect to the corresponding distribution plate (14, 24)
that are arranged sequentially with respect to each other
and collectively define at least one u-flow of a heat ex-
change fluid through at least one of first extruded tube
(15a) and the corresponding second extruded tube (15b)
andat leastoneu-flowbetween first andsecondextruded
tube (15a, 15b).

EP
4

52
8

20
1

A
1

Processed by Luminess, 75001 PARIS (FR)



2

1 EP 4 528 201 A1 2

Description

FIELD OF INVENTION

[0001] The present invention relates to a heat exchan-
ger. More particularly, the present invention relates to a
heat exchanger for a motor vehicle.

BACKGROUND OF THE INVENTION

[0002] The present invention relates to the field of heat
exchanger and in particular to heat exchangers through
which a refrigerant fluid flows under high pressure. In this
regard, the invention relates more particularly to air con-
ditioning gas coolers, inner gas coolers or evaporators
through which a refrigerant fluid in the supercritical state,
such as for example, carbon dioxide, also known as CO2
or R744 flows. It should be noted that such heat exchan-
ger may also be suitable for other types of refrigerant
fluids likeR290andalike, includingmixture thereof. Such
heat exchangers find particular application in motor ve-
hicles.
[0003] A conventional heat exchanger includes a heat
exchanger corewith a plurality of flowpassages, which is
formed by arranging a plurality of heat exchanger tubes
parallelly with respect to each other to reduce the pres-
sure loss of the refrigerant fluid, which flows through the
said heat exchanger tubes. Such heat exchanger also
includes a first manifold and a second manifold in fluid
communication with the heat exchanger tubes. The heat
exchanger tubes are configured to allow the refrigerant
fluid to transverse between the first and second mani-
folds. Theheat exchange tubesalso configured toallowa
thermal exchange between the refrigerant fluid, flowing
inside said heat exchange tubes, and air flowing outside
the heat exchanger, thus extracting heat from the air
flowing across the heat exchanger core.
[0004] However, in case of conventional heat exchan-
gers the heat exchanging tubes in which the refrigerant
fluid is traversingbetweenfirst andsecondmanifold does
not maintain a thermal communication which results in
low thermal conductivity between the refrigerant fluid
passing through adjacent heat exchanging tubes.
[0005] Further, even though a distribution plate is ar-
ranged in the manifolds intended to distribute the refrig-
erant fluid to the heat exchanger tubes the presence of
the distribution plate may not ensure the homogenous
distribution of the refrigerant fluid especially in the heat
exchanger tubes in themiddle of the exchanger core and
theheatexchanger tubesdisposedclose to theendof the
distribution channel, which causes non-homogenous
temperature spread across the heat exchanger active
area. In addition, in case of multi-phase refrigerant fluids
with phase change during the circulation of the fluid in the
heat exchanger the fluid heat exchange coefficient and
the fluid density vary widely depending on the fluid phase
such as liquid, gaseous or the mixture of both. Therefore
maintaining the optimal fluid flow distribution is difficult.

[0006] Accordingly, there is a need for an improved
heat exchanger that can achieve homogeneous distribu-
tion of the refrigerant fluid across the heat exchanger.
More specifically, there is a need for an improved heat
exchanger to achieve optimal functioning in a complex
architecture, working under a high delta temperature.

SUMMARY OF THE INVENTION

[0007] The present invention discloses a heat exchan-
ger for a motor vehicle includes a first header tank as-
sembly and a second header tank assembly disposed
opposite to and spaced apart from the first header tank
assembly. The heat exchanger further includes a first set
of parallel tubes and a corresponding second set of
parallel tubes interposed in parallel between the first
header tank assembly and the second header tank as-
sembly, characterized in that the at least one of the first
header tank assembly and the second header tank as-
sembly comprising at least one distribution plate formed
with openings and intermediate ribs and at least one
collecting plate formed with apertures and intermediate
webs and at least one cover plate, configuring at least
one of distribution channel, collection channel and by-
pass channels with respect to the corresponding distri-
bution plate, that are arranged sequentially with respect
to each other and collectively define at least one u-flow of
a first fluid through at least one of first extruded tube and
the corresponding secondextruded tube andat least one
u-flow between first and second extruded tube.
[0008] Advantageously, at least one of the first open-
ings is extending along length of the distribution plate and
adapted to distribute the first heat exchange fluid with
respect to at least one of the corresponding first aper-
tures.
[0009] Advantageously, at least one of the first open-
ings is extending along length of the distribution plate and
adapted to collect the first heat exchange fluid with re-
spect to at least one of the corresponding first apertures.
[0010] Advantageously, at least one of the first open-
ings disposed centrally and adapted to collect and dis-
tribute the first heat exchange fluidwith respect to at least
one of the corresponding first apertures.
[0011] Advantageously, at least one of the second
openings adapted to collect and distribute the first heat
exchange fluid with respect to at least one of the corre-
sponding second apertures.
[0012] Advantageously, at least one of the first aper-
tures adapted to either one of distribute and collect the
first heat exchange fluid with respect to the channels of
the first and second extruded tube.
[0013] Advantageously, at least one of the first aper-
tures adapted to distribute and collect the first heat ex-
change fluid with respect to the channels of the first
extruded tube to configure fluid communication between
channels of first and second extruded tubes.
[0014] Advantageously, at least one of the second
apertures adapted to either one of collect and distribute
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the first heat exchange fluid with respect to the channels
of the corresponding first and second extruded tube.
[0015] Advantageously, at least one of the second
apertures adapted to collect and distribute the first heat
exchange fluid with respect to the channels of the corre-
sponding first andsecondextruded tube to configure fluid
communication between channels of first and second
extruded tubes.
[0016] Advantageously, the each first extruded tube
comprising a first set of channels and a second set of
channels. Each second extruded tube comprising a third
set of channels and a fourth set of channels.
[0017] Advantageously, the intermediate webs in the
collecting plate is adapted to block at least one channel in
the first extruded tube to configure a separation between
the first set of channels and the second set of channels.
[0018] Advantageously, the intermediate webs in the
collecting plate is adapted to block at least one channel in
the second extruded tube to configure a separation be-
tween the third set of channels and the fourth set of
channels.
[0019] Advantageously, at least one of the first side
openings and the first side apertures adapted to distri-
bute the first heat exchange fluid to the first set of chan-
nels of the first extruded tube.
[0020] Advantageously, the second openings and the
second apertures adapted to configure fluid communica-
tion between the first set of channels and the second set
of channels to define first u-flow passage within the first
extruded tube.
[0021] Advantageously, the first central openings and
the first central apertures adapted to configure fluid com-
munication between the second set of channels and the
third set of channels to define second u-flow passage
between the first extruded tube and the second extruded
tube.
[0022] Advantageously, the second openings and the
second apertures adapted to configure fluid communica-
tion between the third and the fourth set of channels to
define third u-flow passage within the second extruded
tube.
[0023] Advantageously, the first side openings and the
first apertures adapted to collect the first heat exchange
fluid from the fourth channels.
[0024] Advantageously, the first intermediate ribs, the
first intermediate webs and at least one of first and
second dummy tubes are aligned to fluidically isolate
the first set of channels from second set of channels
and the third channel from fourth channels at a first
header tank assembly.
[0025] Advantageously, the second intermediate ribs,
the second intermediate webs are aligned to fluidically
isolate the channels of the first and the second extruded
tubes with respect to each other at the second header
tank assembly.
[0026] Advantageously, at least one of the first aper-
tures adapted to collect and distribute the first heat ex-
change fluid with respect to the corresponding the first

openings to configure fluid communication between
channels of first and second extruded tubes.
[0027] Advantageously, the distribution channel distri-
butes heat exchange fluid to a first extruded tube of each
pair of corresponding extruded tubes.
[0028] Advantageously, the collection channel collects
heat exchange fluid from a second extruded tube of each
pair of corresponding extruded tubes.
[0029] Advantageously, the bypass channels are
adapted to configure u-flow within at least one of the first
extruded tube and the corresponding second extruded
tube.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] Other characteristics, details and advantages
of the invention may 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 ac-
companying figures, wherein:

FIG. 1 illustrates a schematic diagram of a heat
exchanger for a motor vehicle in accordance with
an embodiment of the present invention.

FIG. 2 illustrates a schematic diagram of a first
collecting plate and a second collecting plate.

FIG. 3 shows a schematic diagram of a first distribu-
tion plate and a second distribution plate.

FIG. 4 shows a schematic diagram of a first cover
and a second cover.

DETAILED DESCRIPTION OF THE INVENTION

[0031] It must be noted that the figures disclose the
invention in a detailed enough way to be implemented,
said figures helping to better define the invention if needs
be. The invention should however not be limited to the
embodiment disclosed in the description.
[0032] FIG. 1 of the accompanying drawings illustrates
a schematic diagramof a heat exchanger 100 for amotor
vehicle in accordancewith an embodiment of the present
invention.Theheatexchanger100 includesafirst header
tank assembly 10 (hereinafter also referred to as first
header tank) and a second header tank assembly 20
(hereinafter also referred to as second header tank)
disposed opposite to and spaced apart from the first
header tank assembly 10. The heat exchanger 100
further includes a first set of parallel tubes 15a (herein-
after also referred as first set of extruded tubes or first
extruded tubes) and a corresponding second set of par-
allel tubes 15b (hereinafter also referred as second set of
extruded tubes or second extruded tubes) interposed in
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parallel between the first header tank assembly 10 and
the second header tank assembly 10. Each tube in the
first set of parallel tubes15aand thesecondset of parallel
tubes 15b is formed with multiple channels (also known
as capillaries). However, the present invention is not
limited to any particular number for the channels in the
tubes 15a, 15b.
[0033] The first header tank assembly 10 includes a
first collecting plate 12 elongating along the axis of elon-
gation of the first header tank assembly 10. The first
collecting plate 12 comprising a first set of apertures
12a adapted to configure fluid communication between
the first header tank 10 and the first set of parallel tubes
15a and second set of parallel tubes 15b. In accordance
with an embodiment of the present invention, the first
collecting plate 12 includes three rows of first set of
apertures 12a, wherein at least one of the first set of
apertures 12a is adapted either to distribute or collect the
heat exchange fluid with respect to the channels of the
first extruded tube 15a and the second extruded tube
15b. However, the present invention is not limited to any
number of rows of first set of apertures 12a. The first
collecting plate 12 further includes first webs 12b dis-
posed between the rows of first set of apertures 12a. The
first header tank 10 further includes at least one first
distribution plate 14 comprising a first set of openings
14a corresponding to first set of apertures 12a and at
least onefirst distributionplate14adapted to receiveheat
exchange fluid thereon from an inlet. In accordance with
an embodiment of the present invention the first distribu-
tion plate 14 includes three rows of first set of openings
14a,wherein at least oneof the first set of openings14a is
adapted either to collect or distribute the heat exchange
fluid with respect to at least one of the corresponding first
set of apertures 12a. However, the present invention is
not limited to any number of rows of first set of openings
14a. The first distribution plate 14 further includes first
ribs 14b disposed between the rows of first set of open-
ings 14a. In addition the first header tank 10 includes a
first cover 16 adapted to be fixed to the first header tank
10, wherein the first cover 16 is configured with at least
one distribution channel 16a,16b associated with the
corresponding first distribution plate 14. Preferably the
first distribution plate 14 is disposed between the first
collecting plate 12 and the first cover 16. However, the
present invention is not limited to any particular config-
uration and sequence of connections between the first
collecting plate 12, first distribution plate 14 and the first
cover 16.
[0034] The second header tank assembly 20 includes
a second collecting plate 22 elongating along the axis of
elongation of the second header tank assembly 20. The
second collecting plate 22 comprising a second set of
apertures 22a may be adapted to configure fluid com-
munication between the second header tank 20 and the
first set of parallel tubes 15a and second set of parallel
tubes 15b. In accordance with an embodiment of the
present invention the second collecting plate 22 may

comprise two rows of second set of apertures 22a,
wherein at least one of the second set of apertures
22a adapted to either one of collect and distribute the
heat exchange fluid with respect to the channels of the
corresponding first extruded tube 15a and the second
extruded tube 15b. However, the present invention is not
limited to any number of rows of second set of apertures
22a. The second collecting plate 22 further comprises
second webs 22b disposed between the rows of second
set of apertures 22a. The second header tank 20 further
includes a second distribution plate 24 comprising a
second set of openings 24a corresponding to second
set of apertures 22a. In accordance with an embodiment
of the present invention the second distribution plate 24
may comprise two rows of second set of openings 24a,
wherein at least one of the second set of openings 24a
adapted to either one of collect and distribute the heat
exchange fluid with respect to at least one of the corre-
sponding second set apertures 22a. However, the pre-
sent invention is not limited to any number of rows of
second set of openings 24a. The second distribution
plate 24 further includes second ribs 24b disposed be-
tween the rows of second set of openings 24a. In addition
the second header tank 20 includes a second cover 26
adapted to be fixed to the second header tank 20, where-
in the second cover 26 is configured with at least one
distribution channel 26a,26b, collection channel and by-
pass channels with respect to the corresponding second
distribution plate 24. Preferably the second distribution
plate 24 is disposed between the second collecting plate
22 and the second cover 26. However, the present in-
vention is not limited to any particular configuration and
sequence of connections between the second collecting
plate 22, second distribution plate 24 and the second
cover 26.
[0035] Advantageously, the each first extruded tube
15a comprising a first set of channels 15a1 and a second
set of channels 15a2andeach secondextruded tube15b
comprisinga third set of channels 15b3anda fourth set of
channels 15b4. The intermediate webs 12b, 22b in the
collecting plate 12, 22 are adapted to block at least one
channel in the first extruded tube 15a to configure a
separation between the first set of channels 15a1 and
the second set of channels 15a2. Further, the intermedi-
ate webs 12b, 22b in the collecting plate 12, 22 are
adapted to block at least one channel in the second
extruded tube 15b to configure a separation between
the third set of channels 15b3 and the fourth set of
channels 15b4.
[0036] Advantageously, the first intermediate ribs 14b,
the first intermediate webs 12b and at least one of first
and second dummy tubes 30a, 30b are aligned to fluidi-
cally isolate the first set of channels15a1 from thesecond
set of channels 15a2 and the third set of channels 15b3
from the fourth set of channels 15b4 at a first header tank
assembly.
[0037] Advantageously, the second intermediate ribs
24b, the second intermediate webs 22b and at least one
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of first and second dummy tubes 30a, 30b are aligned to
fluidically isolate the first set of channels 15a1 from the
second set of channels 15a2and the third set of channels
15b3 from the fourth set of channels 15b4 at a second
header tank assembly.
[0038] FIG. 2 illustrates a schematic diagram of first
collecting plate 12 and the second collecting plate 22,
wherein the first collecting plate 12 is disposed in the first
header tank 10 and the second collecting plate 22 is
disposed in the second header tank 20. Advantageously,
the first collecting plate may comprise a first set of aper-
tures 12a disposed in three rows across the longitudinal
axis of the first collecting plate 12. The first side apertures
12a1 are adapted to distribute the heat exchange fluid
with respect to the channels of the first extruded tube 15a
and the second extruded tube 15b. The first central
apertures 12a2 are adapted to collect and distribute
the heat exchange fluid to configure fluid communication
between channels of the first extruded tubes 15a and
secondextruded tubes15b. The first side apertures 12a3
are adapted to collect the heat exchange fluid with re-
spect to the channels of the first extruded tube 15a and
second extruded tube 15b.
[0039] In accordance with an embodiment of the pre-
sent invention the second collecting plate 22 may com-
prise a second set of apertures 22a disposed in two rows
across the longitudinal length of the second collecting
plate 22. The first row and the second row of second set
apertures 22a1, 22a2 are adapted to collect and distri-
bute the heat exchange fluid with respect to the channels
of the corresponding first extruded tube 15a and second
extruded tube 15b to configure fluid communication be-
tween channels of the first extruded tubes 15a and sec-
ond extruded tubes 15b.
[0040] FIG. 3 illustrates a schematic diagram of first
distribution plate 14 and the second distribution plate 24,
wherein the first distribution plate 14 is disposed in the
first header tank10and the seconddistributionplate 24 is
disposed in the second header tank 20. The first side
opening 14a1 is disposed at the side of the first distribu-
tion plate 14 is extending along the length of the distribu-
tion plate 14 and adapted to distribute the heat exchange
fluid with respect to at least one of the corresponding first
apertures 12a. The first side opening 14a3 is disposed at
the other side of the first distribution plate 14 is extending
along the length of the distribution plate 14 and adapted
to collect the heat exchange fluid with respect to at least
one of the corresponding first apertures 12a. Such ex-
tended openings in the distribution plate 14 leads to
achieve uniform flow rate of heat exchange fluid across
the length of the distribution plate 14. The first central
openings 14a2 disposed between the first side openings
14a1, 14a3 are adapted to collect and distribute the heat
exchange fluid with respect to at least one of the corre-
sponding first apertures 12a.
[0041] Advantageously, the second distribution plate
24 includes a second set of openings 24adisposed in two
rows across the longitudinal length of the second dis-

tribution plate 24. The first row and the second row of
second set of openings 24a1, 24a2 are adapted to collect
and distribute the heat exchange fluid with respect to at
least one of the corresponding second apertures 22a.
[0042] FIG. 4 shows a schematic diagram of the first
cover 16 and the second cover 26. The first and the
second cover 16, 26 includes one or more channels
adapted to distribute or collect the heat exchange fluid
with respect to the first extruded tube 15a and the second
extruded tube 15b.
[0043] Advantageously, at least one of the first side
openings 14a1 and the first side apertures 12a1 adapted
to distribute the heat exchange fluid to the first set of
channels 15a1of the first extruded tube 15a. The first row
of second set openings 24a1 and the first row of second
set apertures 22a1 adapted to collect and distribute the
heat exchange fluid and configure fluid communication
between the first set of channels 15a1and the second set
of channels 15a2 to define first u-flow passage. Further,
the first central openings 14a2 and the first central aper-
tures 12a2 adapted to collect and distribute the heat
exchange fluid and configure fluid communication be-
tween thesecondsetof channels15a2and the thirdset of
channels 15b3 to define secondu-flowpassage. Further-
more, thesecond rowof secondset of openings24a2and
second row of second set apertures 22a2 adapted to
configure fluid communication between the third set of
channels 15b3 and the fourth set of channels 15b4 to
define third u-flow passage. Finally, the first side open-
ings14a3and thesecondsideapertures12a3adapted to
collect the heat exchange fluid from the fourth set of
channels 15b4. Such configuration of fluid communica-
tion between the channels in the first extruded tub 15a
and secondextruded tube 15b to defineu-flowof the heat
exchange fluid increases the heat transfer.

Claims

1. A heat exchanger (100) comprising :

• a first header tank assembly (10);
• a second header tank assembly (20);
• a first set of extruded tubes (15a) and a corre-
sponding second set of extruded tubes (15b)
parallelly interposed between the first header
tank assembly (10) and the second header tank
assembly (20);

wherein the at least one of the first header tank
assembly (10)and thesecondheader tankassembly
(20) comprises:

at least one collecting plate (12, 22) formed with
apertures (12a, 22a) and intermediate webs
(12b, 22b);
at least one distribution plate (14, 24) formed
with openings (14a 24a) and intermediate ribs
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(14b, 24b);
at least one cover plate (16, 26), configuring at
least one of distribution channel, collection
channel and bypass channels with respect to
the corresponding distribution plate (14, 24),
wherein the collecting plate (12, 22), the distri-
bution plate (14, 24) and the cover plate (16, 26)
are arranged sequentially with respect to each
other and collectively define at least one u-flow
of a heat exchange fluid through at least one of
first extruded tube (15a) and the corresponding
second extruded tube (15b) and at least one u-
flow between first and second extruded tube
(15a, 15b).

2. The heat exchanger (100) as claimed in any of the
previous claims, wherein at least one of the first
openings (14a) is extending along length of the dis-
tribution plate (14) and adapted to distribute the heat
exchange fluid with respect to at least one of the
corresponding first apertures (12a).

3. The heat exchanger (100) as claimed in any of the
preceding claims, wherein at least one of the first
openings (14a) is extending along length of the dis-
tribution plate (14) and is adapted to collect the heat
exchange fluid with respect to at least one of the
corresponding first apertures (12a).

4. The heat exchanger (100) as claimed in any of the
preceding claims, wherein at least one of the first
openings (14a) disposed centrally and adapted to
collect and distribute the heat exchange fluid with
respect to at least one of the corresponding first
apertures (12a).

5. The heat exchanger (100) as claimed in any of the
preceding claims, wherein at least one of the second
openings (24a) is adapted to collect and distribute
the heat exchange fluidwith respect to at least one of
the corresponding second apertures (22a).

6. The heat exchanger (100) as claimed in any of the
preceding claims, wherein at least one of the first
apertures (12a) is adapted to either one of distribute
and collect the heat exchange fluid with respect to
the channels of the first and second extruded tube
(15a, 15b).

7. The heat exchanger (100) as claimed in any of the
preceding claims, wherein at least one of the first
apertures (12a) is adapted to distribute and collect
the heat exchange fluid with respect to the channels
of the first extruded tube (15a) to configure fluid
communication between channels of first and sec-
ond extruded tubes (15a, 15b).

8. The heat exchanger (100) as claimed in any of the

preceding claims, wherein at least one of the second
apertures (22a) isadapted toeitheroneof collect and
distribute the heat exchange fluid with respect to the
channels of the corresponding first and second ex-
truded tube (15a, 15b).

9. The heat exchanger (100) as claimed in any of the
preceding claims, wherein at least one of the second
apertures is (22a) adapted to collect and distribute
the heat exchange fluid with respect to the channels
of the corresponding first and second extruded tube
(15a, 15b) to configure fluid communication between
channels of first and second extruded tubes (15a),
and (15b).

10. The heat exchanger (100) as claimed in any of the
preceding claim, wherein the first extruded tube
(15a) comprises:

- a first set of channels (15a1);
- a second set of channels (15a2); disposed
parallel to the first set of channels (15a1).

11. The heat exchanger (100) as claimed in any of the
preceding claims, each second extruded tube (15b)
comprising:

- a third set of channels (15b3);
- a fourth set of channels (15b4); disposed par-
allel to the third set of channels (15a3).

12. The heat exchanger (100) as claimed in claim 11,
wherein the intermediate webs (12b, 22b) of the
collecting plate (12, 22) are adapted to block at least
one channel in the first extruded tube (15a) to con-
figure a separation between the first set of channels
(15a1) and the second set of channels (15a2).

13. The heat exchanger (100) as claimed in claim 12,
wherein the intermediate webs (12b, 22b) in the
collecting plate (12, 22) are adapted to block at least
one channel in the second extruded tube (15b) to
configure a separation between the third set of chan-
nels (15b3) and the fourth set of channels (15b4).

14. The heat exchanger (100) as claimed in claim 11,
wherein at least one of the first openings (14a) and
the first apertures (12a) adapted to distribute the
heat exchange fluid to the first set of channels
(15a1) of the first extruded tube (15a).

15. The heat exchanger (100) as claimed in claim 11,
wherein the second openings (24) and the second
apertures (22) are adapted to configure fluid com-
munication between the first set of channels (15a1)
and the second set of channels (15a2) to define first
u-flow passage within the first extruded tube (15a).

5

10

15

20

25

30

35

40

45

50

55



7

EP 4 528 201 A1



8

EP 4 528 201 A1



9

EP 4 528 201 A1



10

EP 4 528 201 A1



11

EP 4 528 201 A1

5

10

15

20

25

30

35

40

45

50

55



12

EP 4 528 201 A1

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

