
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
19

8 
43

9
A

1
*EP004198439A1*

(11) EP 4 198 439 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
21.06.2023 Bulletin 2023/25

(21) Application number: 21214331.7

(22) Date of filing: 14.12.2021

(51) International Patent Classification (IPC):
F28F 9/02 (2006.01)

(52) Cooperative Patent Classification (CPC): 
F28D 1/05391; F25B 39/02; F25B 39/04; 
F28F 9/0204; F28F 9/0221; F28F 9/0224; 
F28F 9/0278; F25B 9/008; F25B 2309/061; 
F28D 2021/0071; F28D 2021/0073; 
F28D 2021/0085; F28F 2275/122 

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(71) Applicant: Valeo Vymeniky Tepla S.r.o.
26753 Zebrak (CZ)

(72) Inventors:  
• MYSLIKOVJAN, Martin

267 53 Zebrak (CZ)

• FORST, Jan
267 53 Zebrak (CZ)

• BILEK, Petr
267 53 Zebrak (CZ)

• LEGENDRE, Julien
267 53 Zebrak (CZ)

• JIRSA, Jakub
267 53 Zebrak (CZ)

(74) Representative: Valeo Systèmes Thermiques
Service Propriété Intellectuelle 
ZA l’Agiot, 8 rue Louis Lormand 
CS 80517 
La Verrière
78322 Le Mesnil-Saint-Denis Cedex (FR)

(54) A HEAT EXCHANGER

(57) The invention relates to a heat exchanger (1)
adapted for circulation of a first fluid therein comprising
a first manifold group (100) and a second manifold group
(200) arranged substantially in parallel with respect to
each other, a plurality of tubes (500) extending between
the first manifold group (100) and the second manifold
group (200), and a third manifold group (300) arranged
either at the level of the first manifold group (100), or at
the level of the second manifold group (200), wherein the
tubes (500) are arranged in a first stack (501) and at least
one second stack (502), so that the third manifold group
(300) enables a U-flow between at least part of the tubes
(500) of the stacks (501, 502), characterized in that the
first manifold group (100) comprises at least two primary
fluid compartments (101A, 101B) arranged remote one
to another so that one primary fluid compartment (101A)
is connected directly to at least part of one stack (501)
and the other primary fluid compartment (101B) is con-
nected directly to at least part of the other stack (502),
and in that the second manifold group (200) comprises
at least two secondary fluid compartments (201A, 201B)
arranged remote one to another so that one secondary
fluid compartment (201A) is connected directly to at least
part of one stack (501) and the other secondary fluid com-
partment (201B) connected directly to at least part of the
other stack (502).
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Description

FIELD OF THE INVENTION

[0001] The invention relates to a heat exchanger. In
particular, the invention relates to the 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 intended
to be traversed by a fluid under high pressure. In this
respect, the invention relates more particularly to air con-
ditioning gas coolers, inner gas coolers or evaporators
capable of being traversed by a refrigerant fluid in the
supercritical state, as is the case for natural gases such
as carbon dioxide, also known as CO2 or R744. Such
heat exchangers find particular application in motor ve-
hicles. More particularly, the invention relates to the heat
exchanger comprising manifold groups.
[0003] A known fluid refrigerant circuit forms a closed
loop in which the refrigerant fluid flows in order to dissi-
pate or collect calories through heat exchangers. The
heat exchanger comprises the manifold to connect said
heat exchanger to the fluid refrigerant circuit, said man-
ifold linking pipes from the fluid refrigerant circuit to the
heat exchanger core, in order for the refrigerant fluid to
flow through heat exchanger tubes.
[0004] In a fluid refrigerant circuit traversed by a refrig-
erant fluid in the supercritical state, this refrigerant fluid
remains essentially in the gaseous state and under a very
high pressure, which is usually around 100 bars. As a
result, heat exchangers must be able to withstand such
high pressure, the recommended burst pressure being
generally three times the value of the nominal operating
pressure, burst pressure thus reaching around 300 bars.
[0005] A known heat exchangers comprise the mani-
folds and the heat exchange tubes allowing the refriger-
ant fluid to migrate between the manifolds. The heat ex-
change tubes also allow a thermal exchange between
the refrigerant fluid, flowing inside said heat exchange
tubes, and an air flowing outside the heat exchanger,
thus giving up calories to the air flowing across the heat
exchanger core. The manifold comprises a first manifold
intended to receive the refrigerant fluid from the fluid re-
frigerant circuit and a second manifold intended to inject
the refrigerant fluid from the heat exchanger back into
the fluid refrigerant circuit.
[0006] The manifold comprises a cover, a header plate
and a distribution plate localized between the cover and
the header plate. The cover of the manifold is configured
to delimit said manifold. The header plate of the manifold
is designed to allow the refrigerant fluid to flow between
the first manifold or the second manifold and the heat
exchange tubes. The distribution plate is intended to al-
low the refrigerant fluid to flow between a connector con-
nected to said distribution plate and the header plate.

[0007] The cover, the distribution plate and the header
plate are brazed together to insure the sealing of the man-
ifold, avoiding leaks of the refrigerant fluid. The header
plate comprises teeth configured to secure the assembly
of the header plate, the distribution plate and the cover
together, in order to help the brazed manifold to withstand
the very high pressure generated into the fluid refriger-
ating circuit.
[0008] In known heat exchangers, the header plate,
the distribution plate and the cover are common to the
first manifold and the second manifold of the manifold.
This configuration induces a thermal coupling between
the first manifold and the second manifold of the manifold,
thus reducing the thermal efficiency of the heat exchang-
er, some thermal energy being wasted by a direct transfer
from the first manifold to the second manifold, without
being used through the heat exchange core of the heat
exchanger.
[0009] The above-mentioned heat exchanger has
been improved by thermal decoupling of one of the man-
ifolds. The known heat exchanger comprises a thermally
decoupled manifolds located in the vicinity of the inlet
and the outlet of the heat exchanger.
[0010] The invention aims at proposing a second ther-
mally decoupled manifold with a specific design in order
to limit the thermal coupling between its parts, while still
resisting to the very high pressure resulting from the use
of the super-critical refrigerant fluid and allow the flow of
the refrigerant between the rows of tubes.

SUMMARY OF THE INVENTION

[0011] The object of the invention is, among others, a
heat exchanger adapted for circulation of a first fluid
therein comprising a first manifold group and a second
manifold group arranged substantially in parallel with re-
spect to each other, a plurality of tubes extending be-
tween the first manifold group and the second manifold
group, and a third manifold group arranged either at the
level of the first manifold group, or at the level of the
second manifold group, wherein the tubes are arranged
in a first stack and at least one second stack, so that the
third manifold group enables a U-flow between at least
part of the tubes of the stacks, characterized in that the
first manifold group comprises at least two primary fluid
compartments arranged remote one to another so that
one primary fluid compartment is connected directly to
at least part of one stack and the other primary fluid com-
partment is connected directly to at least part of the other
stack, and in that the second manifold group comprises
at least two secondary fluid compartments arranged re-
mote one to another so that one primary fluid compart-
ment is connected directly to at least part of one stack
and the other primary fluid compartment connected di-
rectly to at least part of the other stack.
[0012] Advantageously, each of the fluid compart-
ments comprise a primary header configured to receive
the flat tubes, and a primary cover configured to form a
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channel for the first fluid.
[0013] Advantageously, each of the fluid compart-
ments further comprise a primary distribution plate sand-
wiched between the primary header, and the primary cov-
er.
[0014] Advantageously, the third manifold group com-
prises a secondary header configured to receive the flat
tubes, and a secondary cover configured to form a chan-
nel for the first fluid.
[0015] Advantageously, the third manifold group fur-
ther comprise a secondary distribution plate sandwiched
between the secondary header, and the secondary cov-
er.
[0016] Advantageously, the primary cover provides a
channel for the first fluid between the tubes arranged
within the same stack whereas the secondary cover pro-
vides a channel for the first fluid between the tubes of
the first stack and the second stack.
[0017] Advantageously, the primary distribution plate
enables a direct fluid communication between an individ-
ual tube among the plurality of tubes and the channel for
the first fluid formed within the primary cover, whereas
the secondary distribution plate enables a direct fluid
communication between at least two individual tubes of
the neighboring stacks.
[0018] Advantageously, the primary distribution plate
comprises at least one inlet to form an inlet channel within
one primary fluid compartment, and at least one outlet
to form an outlet channel within the other primary fluid
compartment.
[0019] Advantageously, the tubes being fluidly con-
nected with the manifold groups form four passes for the
first fluid.
[0020] Advantageously, the tubes being fluidly con-
nected with the manifold groups form at least six passes
for the first fluid.
[0021] Advantageously, each primary header compris-
es a set of primary protrusions protruding towards the
primary cover, wherein the primary protrusions are
formed substantially beyond the outline of said primary
cover.
[0022] Advantageously, the secondary header com-
prises a set of secondary protrusions protruding towards
the secondary cover, wherein the secondary protrusions
are formed substantially beyond the outline of said sec-
ondary cover.
[0023] Advantageously, one primary fluid compart-
ment is fluidly connected with the greater number of the
flat tubes than the other primary fluid compartment.
[0024] Advantageously, one secondary fluid compart-
ment is fluidly connected with the greater number of the
flat tubes than the other secondary fluid compartment.
[0025] Advantageously, the third manifold group is
made in one piece with any of the first manifold group or
the second manifold group.
[0026] The above-mentioned features allow to provide
a fully thermally decoupled heat exchanger which signif-
icantly improves its thermal performance and efficiency.

BRIEF DESCRITPTION OF DRAWINGS

[0027] Examples of the invention will be apparent from
and described in detail with reference to the accompa-
nying drawings, in which:

Fig. 1 shows a perspective view of the heat exchang-
er.

Fig. 2 shows a heat exchanger of Fig.1 in a different
perspective.

Fig. 3 shows an exploded view of the heat exchanger
of Figs 1 and 2.

Fig. 4 shows a schematic path for the fluid within a
heat exchanger comprising four passes for the fluid.

Fig. 5 shows a schematic path of the fluid within a
heat exchanger comprising six passes for the fluid.

DETAILED DESCRIPTION OF EMBODIMENTS

[0028] The subject-matter of an invention is a heat ex-
changer 1. The heat exchanger 1 is adapted for heat
exchange between a first fluid and a second fluid. The
first fluid may be for, example pressurized refrigerant
such as carbon-dioxide circulating within the heat ex-
changer 1, whereas the second fluid may be, for example
air. The heat exchanger 1 aims to decrease the temper-
ature of the first fluid. It can therefore be associated with
the gas coolers, inner gas coolers, evaporators and alike.
Further paragraphs provide discuss the main compo-
nents and the mechanical or structural features which
ensure improvement in terms of efficiency with respect
to know heat exchangers.
[0029] As shown in Fig. 1, the heat exchanger 1 may
comprise a first manifold group 100 and a second man-
ifold group 200. Term "manifold group" may refer to one
or more manifolds arranged in the vicinity one to another.
For example, "first manifold group" may refer to two man-
ifolds arranged next to each other, wherein these mani-
folds share the same structural features. The first mani-
fold group 100 and the second manifold group 200 may
be arranged substantially in parallel with respect to each
other, as shown in the figures. The second manifold
group 200 is located oppositely with respect to the first
manifold group 100. However, the first and the second
manifold groups 100, 200 may exhibit the same structural
features, despite the differences in their relative location
and orientation with respect to each other.
[0030] The heat exchanger 1 mat further comprise a
plurality of tubes 500 extending between the first manifold
group 100 and the second manifold group 200. Term
"tubes" refers to a group of tubes which may be formed
by two or more individual tubes 500A. Further, term tubes
may refer to total number of tubes 500 of the heat ex-
changer 1 or some part of them. Nevertheless, if only
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part of the tubes 500 is to be described, it will be clearly
indicated in the description. The tubes may be formed
either in the process of extrusion, or by roll-forming, de-
pending on the desired characteristics of the heat ex-
changer 1 and the characteristics of the first fluid. The
tubes 500 may comprise two open ends to allow the first
fluid flow there-through. The tubes 500 may also com-
prise an axis of elongation. The axis of elongation of the
tubes 500 may be indicated as a general axis between
their open ends. The tubes 500 may be formed in a first
stack 501 and at least one second stack 502. Both the
first stack 501 and the second stack 502 may comprise
it’s individual stacking direction, wherein the stacking di-
rection is substantially perpendicular to the axis of elon-
gations of the tubes 500 forming the first stack 501 and
the second stack 502, respectively.
[0031] Fig. 2 shows different perspective view of the
heat exchanger 1. The heat exchanger 1 may further
comprise a third manifold group 300 arranged either at
the level of the first manifold group 100, or at the level of
the second manifold group 200. Fig. 2 depicts an example
in which the third manifold group 300 is at the same level
as the second manifold group 200. The first manifold
group 100 is located on the opposite side to the second
manifold group 200 and the third manifold group 300,
with respect to the tubes 500. An example in which the
third manifold group 300 is at the same level as the first
manifold group 100 and the second manifold group 200
is opposite to the latter is also envisaged and described
in further paragraphs.
[0032] The third manifold group 300 is configured in a
way that enables a U-flow between at least part of the
tubes 500 of the stacks 501, 502. In other words, the third
manifold group 300 is fixed directly to the tubes 150 form-
ing the first stack 501 and the second stack 502.
[0033] The first manifold group 100 may comprise at
least two primary fluid compartments 101A, 101B. The
term "fluid compartment" refers to all structural elements
which allow to provide a conduit for the fluid, namely the
first fluid. The first fluid compartment 101A and the sec-
ond fluid compartment 101B may be arranged remote
one to another so that one primary fluid compartment
101A is connected directly to at least part of one stack
501 and the other primary fluid compartment 101B is con-
nected directly to at least part of the other stack 502.
Similarly, the second manifold group 200 may comprise
at least two secondary fluid compartments 201A, 201B
arranged remote one to another so that one secondary
fluid compartment 201A is connected directly to at least
part of one stack 501 and the other secondary fluid com-
partment 201B connected directly to at least part of the
other stack 502.
[0034] Conspicuously, the third manifold group 300 dif-
fers from the primary and the secondary fluid compart-
ments 101A, 101B, 201A, 201B in that it is fixed directly
to both stacks 501, 502, whereas each fluid compartment
101A, 101B, 201A, 201B is fixed only to one of the stacks
501, 502.

[0035] Fig. 3 shows an exploded perspective view of
the exemplary heat exchanger 1 comprising sub-compo-
nents which may be used, for example, in the manifold
groups 100, 200, 300. Since the manifold groups 100,
200 are very similar, the features described based on the
sub-components of the first manifold group 100 also ap-
ply to the sub-components of the second manifold group
200.
[0036] As shown in Fig. 3, each fluid compartment
101A, 101B, 201A, 201B being part of the first and/or
second manifold group 100, 200, may comprise a primary
header 110, and a primary cover 120 configured to form
a channel for the first fluid. The channel for the fluid should
be understood as the conduit formed by the channel,
which allows distributing or collecting the first fluid from
the consecutive tubes 500 of the stack 501, 502 in the
vicinity of which said cover 120 is located.
[0037] The primary header 110 may be configured to
receive the flat tubes 500. The tubes 500 may be received
in plurality of slots. Each slot may receive at least part of
one end of the individual tube 500A.
[0038] Each of the fluid compartments 101A, 101B,
201A, 201B may further comprise a primary distribution
plate 130 sandwiched between respective primary head-
er 110, and the primary cover 120. The primary distribu-
tion plate 130 forms a channel for the first fluid between
the primary header 110 and the primary cover 120 of
respective fluid compartment 101A, 101B, 201A, 201B.
In other words, the distribution plate 130 may be an ex-
tension of the fluidal conduit providing a fluidal commu-
nication between the open end of the tube 500 and the
cover 120. It is to be noted that the primary distribution
plates 130 comprise openings for receiving at least part
of the tubes 500 arranged in the same stack 501, 502.
[0039] Analogically, to the first manifold group 100 and
the second manifold group 200, the third manifold group
300 may comprise a secondary header 310 configured
to receive the flat tubes 500, and a secondary cover 320
configured to form a channel for the first fluid. However,
despite the similarities in number of the sub-components,
the third manifold group 300 serves different purpose
than the first manifold group 100 and the second manifold
group 200.
[0040] The third manifold group 300 may comprise a
secondary distribution plate 330 sandwiched between
the secondary header 310, and the secondary cover 320.
The secondary distribution plate 330 may comprise
openings which are configured to provide a channel for
the first fluid between the tubes 500 of the neighboring
stacks 501, 502. Similar fluidal communication may also
be carried out by the secondary cover, yet as shown in
Fig. 3, the channels for the first fluid formed on the sec-
ondary cover may be configured in parallel to the stacking
direction of the stack 501, 502. The openings of the sec-
ondary distribution plate may be arranged in perpendic-
ular to the stacking direction of the tubes 500 and in par-
allel to axis of elongation of the tubes 500. As shown in
Fig. 3, the openings of the secondary distribution plate
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330 may be configured to fluidly communicate two tubes
500, wherein one tube 500 belongs to one stack 501 and
the other tube 500 belongs to the other stack 502, how-
ever, the forms and shapes of the openings within the
secondary distribution plate 330 providing other config-
urations are also envisaged.
[0041] As a consequence, the primary cover 120 may
provide a channel for the first fluid between the tubes 500
arranged within the same stack 501, 502 whereas the
secondary cover 220 provides a channel for the first fluid
between the tubes 500 of the first stack 501 and the sec-
ond stack 502.
[0042] Furthermore, the primary distribution plate 130
may enable a direct fluid communication between the
individual tube 500a among the plurality of tubes 500 and
the channel for the first fluid formed within the primary
cover 120, whereas the secondary distribution plate 330
enables a direct fluid communication between at least
two individual tubes 500a of the neighboring stacks 501,
502.
[0043] The heat exchanger 1 may comprise an inlet
and an outlet for the first fluid. Both inlet an outlet may
be in form of openings fluidly connected to respective
pipes of the refrigerant loop. The openings may also be
connected indirectly, for example by means of connec-
tion block or other types of connectors. The pipes or the
connection blocks may be fixed wherever suitable, de-
pending on desired flow pattern or location of the inlet
and outlet.
[0044] One of possible examples is shown in Fig. 3,
wherein the primary distribution plate 130 may comprise
at least one inlet 180 in form of the opening and at least
one outlet 190. The inlet 180 may be fluidly connected
directly to an inlet channel 180A within one primary fluid
compartment 101A, and at least one outlet 190 to form
an outlet channel 190A within the other primary fluid com-
partment 101B. In other words, the fluid channels fluidly
connected directly to the inlet and/or outlet 190 may be
called inlet channel 180A and outlet channel 190A, re-
spectively. As shown in Fig. 3 the inlet 180 may be located
on the end of the primary distribution plate 130 of one
primary fluid compartment 101A, whereas the outlet 190
may be located on the end of the primary plate 130 of
the other primary fluid compartment 101B. Thus, primary
fluid compartment 101A may form inlet channel 180A
whereas the other primary fluid compartment 101B may
form the outlet channel 190A. As shown in Fig. 3, the
total length of the primary distribution plates 130 along
with the total length of primary covers 120 may be greater
than total length of the primary headers 110.
[0045] In order to improve heat exchange between the
first fluid and the second fluid the heat exchanger 1 may
comprise passes. The term "pass" means a group or sub-
group of tubes 500 in which the fluid follows one and the
same direction and in one and the same sense. When
passing from one pass to the other, the direction of first
fluid flow is reversed. This makes it possible to lengthen
the path of the first fluid in the exchanger 1.

[0046] Fig. 4 shows a perspective view of the heat ex-
changer 1 comprising four passes P1, P2, P3, P4 for the
first fluid. The flow path of the first fluid is indicated by
solid and dashed lines, whereas the direction of flow is
indicated by arrows. The first fluid enters the heat ex-
changer 1 through the inlet 180 which is indicated by an
arrow. Next it flows through the inlet channel 180A of the
first manifold group 100. The part of the first stack 501
which is fluidly connected to the inlet channel 180A forms
a first pass P1 which conveys the first fluid towards the
secondary fluid compartment 201A of the second mani-
fold group 200. The secondary fluid compartment 201A
forms a channel for the first fluid to convey it to the other
part of the first stack 510. Next, the first fluid flows towards
the third manifold group 300 through a second pass P2
formed in the other part of the first stack 501. The third
manifold group 300 provides a U-flow, so that the second
pass P2 is fluidly connected with a third pass P3 which
is formed by part of the second stack 502. The first fluid
is conveyed in parallel to the stacking direction by the
channel formed in the other secondary fluid compartment
201B. Next, the first fluid enters a fourth pass P4 which
fluidly communicates part of the secondary fluid compart-
ment 201B with part of the outlet channel 190A formed
within the other primary fluid compartment 101A. The
first fluid flows out from the heat exchanger through the
outlet 190 which is indicated by the arrow.
[0047] As shown in Fig. 5, tubes 500 may be fluidly
connected with the manifold groups 100, 200, 300 form
at least six passes P1, P2, P3, P4, P5, P6 for the first
fluid. The flow path of the first fluid is indicated by solid
and dashed lines, whereas the direction of flow is indi-
cated by arrows. The first fluid enters the heat exchanger
1 through the inlet 180. Next it flows through the inlet
channel 180A of the primary fluid compartment 101A.
The part of the first stack 501 which is fluidly connected
to the inlet channel 180A forms a first pass P1 which
conveys the first fluid towards the secondary fluid com-
partment 201A. The secondary fluid compartment 201A
forms a channel for the first fluid to convey it to the other
part of the first stack 510. Next, the first fluid flows towards
the other part of the primary fluid compartment 101A
through the second pass P2 formed in the other part of
the first stack 501. The other part of the primary fluid
compartment 101A conveys the first fluid towards the
third manifold group 300 through third pass P3 formed
in the next part of the first stack 501. The third manifold
group 300 provides a U-flow, so that the third pass P3 is
fluidly connected with a fourth pass P4 which is formed
by part of the second stack 502. The fourth pass P4 con-
veys the first fluid towards the part of the primary fluid
compartment 101B and it is conveyed in parallel to the
stacking direction by the channel formed therein. Next,
the first fluid enters a fifth pass P5 which fluidly commu-
nicates part of the first fluid compartment 101A with part
of the secondary fluid compartment 201B. Part of the
secondary fluid compartment 201B conveys the first fluid
towards the outlet channel 190A formed within by part of
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the primary fluid compartment 101A. The first fluid flows
out from the heat exchanger through the outlet 190.
[0048] In order to facilitate assembly of the primary fluid
compartments 101A, 101B, 201A, 201B, the primary
headers 110 may comprise a set of primary protrusions
111 protruding towards the primary cover 120. The pri-
mary protrusions 111 may be formed substantially be-
yond the outline of said primary cover 120. In other words,
the primary protrusions 111 allow contact between the
surface of the primary header 110 and the primary cover
120, so that the channel for the fluid may be formed there-
in. Next, the primary protrusions 111 may be crimped
over the primary cover 120. Same applies to the protru-
sions described in further paragraphs.
[0049] Similarly, the secondary header 210 may com-
prise a set of secondary protrusions 211 protruding to-
wards the secondary cover 220. The secondary protru-
sions 211 may be formed substantially beyond the outline
of said secondary cover 220.
[0050] In this configuration, the linking elements in form
of protrusions 111, 211 are thus localized between the
primary fluid compartments 101A, 101B and secondary
fluid compartments 201A, 201B. This configuration cre-
ates a gap between these elements allowing a total ther-
mal decoupling of the heat exchanger. More precisely,
the primary header 110 of the first primary fluid compart-
ment 101A is separated from the primary header 110 of
the other primary fluid compartment 101B by the gap.
Similar configuration applies to the secondary fluid com-
partments 201A, 201B and its sub-components. Such
configuration thus allows an improved thermal efficiency
of both first manifold group 100 and the second manifold
group 200. Additionally, less calories being transferred
directly between the first manifold and the second man-
ifold compared to a known configuration of a manifold.
[0051] The mechanical link allows the primary fluid
compartment 101A to keep its relative position with re-
spect to the other primary fluid compartment 101B. Sim-
ilarly, the mechanical link allows the secondary fluid com-
partment 201A to keep its relative position with respect
to the other secondary fluid compartment 201B.
[0052] With regards to the architecture of the heat ex-
changer, the thickness of respective passes P1, P2, P3,
P4, P5, P6 may vary. The thickness of the pass should
be understood as the number of the flat tubes forming
said pass. one primary fluid compartment 110A is fluidly
connected with the greater number of the flat tubes 500
than the other primary fluid compartment 110B. Prefer-
ably, all passes P1, P2, P3, P4, P5, P6 comprise the
same thickness. Alternatively, at least one pass P1 has
different thickness than the other passes P2, P3, P4, P5,
P6. Alternatively, all passes P1, P2, P3, P4, P5, P6 have
different thickness. However, it is to be noted that total
thickness of the passes within the first stack 501 is pref-
erably equal to total thickness of the passes within the
second stack 502.
[0053] Consequently, the fluid compartments 101A,
101B, 201A, 201B may vary between each other in terms

of size.
[0054] For example, one primary fluid compartment
101A may be fluidly connected with the greater number
of the flat tubes 500 than the other primary fluid compart-
ment 101B. Consequently, one primary fluid compart-
ment 101A may be bigger than the other 101B
[0055] Further, the third manifold group 300 may be
made in one piece with any of the first manifold group
100 or the second manifold group 200. It means that there
may be a mechanical link between the manifold groups
100, 200, 300.
[0056] Other variations to the disclosed embodiments
can be understood and effected by those skilled in the
art in practicing the claimed invention, from a study of
drawings, the disclosure, and the appended claims. The
mere fact that certain measures are recited in mutually
different dependent claims does not indicate that a com-
bination of these measures cannot be used to the advan-
tage.

Claims

1. A heat exchanger (1) adapted for circulation of a first
fluid therein comprising a first manifold group (100)
and a second manifold group (200) arranged sub-
stantially in parallel with respect to each other, a plu-
rality of tubes (500) extending between the first man-
ifold group (100) and the second manifold group
(200), and a third manifold group (300) arranged ei-
ther at the level of the first manifold group (100), or
at the level of the second manifold group (200),
wherein the tubes (500) are arranged in a first stack
(501) and at least one second stack (502), so that
the third manifold group (300) enables a U-flow be-
tween at least part of the tubes (500) of the stacks
(501, 502), characterized in that the first manifold
group (100) comprises at least two primary fluid com-
partments (101A, 101B) arranged remote one to an-
other so that one primary fluid compartment (101A)
is connected directly to at least part of one stack
(501) and the other primary fluid compartment
(101B) is connected directly to at least part of the
other stack (502), and in that the second manifold
group (200) comprises at least two secondary fluid
compartments (201A, 201B) arranged remote one
to another so that one secondary fluid compartment
(201A) is connected directly to at least part of one
stack (501) and the other secondary fluid compart-
ment (201B) connected directly to at least part of the
other stack (502).

2. The heat exchanger (1) according to claim 1, wherein
each of the fluid compartments (101A, 101B, 201A,
201B) comprise a primary header (110) configured
to receive the flat tubes (500), and a primary cover
(120) configured to form a channel for the first fluid.
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3. The heat exchanger (1) according to claim 2, wherein
each of the fluid compartments (101A, 101B, 201A,
201B) further comprise a primary distribution plate
(130) sandwiched between the primary header
(110), and the primary cover (120).

4. The heat exchanger (1) according to any of the pre-
ceding claims, wherein the third manifold group (300)
comprises a secondary header (310) configured to
receive the flat tubes (500), and a secondary cover
(320) configured to form a channel for the first fluid.

5. The heat exchanger (1) according to claim 4, wherein
the third manifold group (300) further comprise a sec-
ondary distribution plate (330) sandwiched between
the secondary header (310), and the secondary cov-
er (320).

6. The heat exchanger (1) according to claims 2 and
4, wherein the primary cover (120) provides a chan-
nel for the first fluid between the tubes (500) arranged
within the same stack (501, 502) whereas the sec-
ondary cover (220) provides a channel for the first
fluid between the tubes (500) of the first stack (501)
and the second stack (502).

7. The heat exchanger (1) according to claims 3 and
5, wherein the primary distribution plate (130) ena-
bles a direct fluid communication between an indi-
vidual tube (500a) among the plurality of tubes (500)
and the channel for the first fluid formed within the
primary cover (120), whereas the secondary distri-
bution plate (330) enables a direct fluid communica-
tion between at least two individual tubes (500a) of
the neighboring stacks (501, 502).

8. The heat exchanger (1) according to any of the pre-
ceding claims, wherein the primary distribution plate
(130) comprises at least one inlet (180) to form an
inlet channel (180A) within one primary fluid com-
partment (101A), and at least one outlet (190) to form
an outlet channel (190A) within the other primary flu-
id compartment (101B).

9. The heat exchanger (1) according to any of the pre-
ceding claims, wherein the tubes (500) being fluidly
connected with the manifold groups (100, 200, 300)
form four passes (P1, P2, P3, P4) for the first fluid.

10. The heat exchanger (1) according to any of the pre-
ceding claims, wherein the tubes (500) being fluidly
connected with the manifold groups (100, 200, 300)
form at least six passes for the first fluid.

11. The heat exchanger (1) according to claims 2-10,
wherein each primary header (110) comprises a set
of primary protrusions (111) protruding towards the
primary cover (120), wherein the primary protrusions

(111) are formed substantially beyond the outline of
said primary cover (120).

12. The heat exchanger (1) according to claims 2-10,
wherein the secondary header (210) comprises a set
of secondary protrusions (211) protruding towards
the secondary cover (220), wherein the secondary
protrusions (211) are formed substantially beyond
the outline of said secondary cover (220).

13. The heat exchanger (1) according to any of the pre-
ceding claims, wherein one primary fluid compart-
ment (110A) is fluidly connected with the greater
number of the flat tubes (500) than the other primary
fluid compartment (11 OB).

14. The heat exchanger (1) according to any of the pre-
ceding claims, wherein one secondary fluid compart-
ment (201A) is fluidly connected with the greater
number of the flat tubes (500) than the other sec-
ondary fluid compartment (110B).

15. The heat exchanger (1) according to any of the pre-
ceding claims, wherein the third manifold group (300)
is made in one piece with any of the first manifold
group (100) or the second manifold group (200).
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