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Description
FIELD OF THE INVENTION

[0001] The invention relates to a heat exchanger. In
particular, the invention relates to a heat exchanger as
defined in the preamble of claim 1, and as illustrated in
US 2008/302131 A1.

BACKGROUND OF THE INVENTION

[0002] Evaporators look like, and in fact are, similar to
radiators, only thicker and smaller in overall size. Like
radiators, evaporators consist of a series of internal tubes
or flow paths with fins attached to them. Air can pass
freely through the fins, just like a radiator. But unlike a
radiator, where the internal tubes carry moving engine
coolant, the passages in the evaporator carry moving
refrigerant.

[0003] In an automotive air conditioning system (fur-
ther referred to as A/C system), cold, low-pressure liquid
refrigerant enters the evaporator. Warm air from the in-
terior of the vehicle passes through the evaporator by
action of the blower fan. Since it's a fact of nature that
heat always travels from a warmer area to a cooler area,
the cooler refrigerant flowing inside the evaporator’s ab-
sorbs heat from the warm air. At the same time, humidity
in the air condenses on the cool evaporator’'s surface,
then eventually drips out of a drain tube to the outside.
Atfter the initially warmed refrigerant has completed its
path through the evaporator, it moves on to the compres-
sor.

[0004] In orderto improve the heat exchange between
the media, so-called fins are implemented in-between
the tubes of the evaporator. The fins are interlaced to
form a sandwich with adjacent tubes. The fins allow to
increase the heat exchange area while still allowing the
air to flow in-between the tubes. However, during the
heat exchange the ambient air may condensate. The wa-
ter condensed during evaporation is hot and may contain
a small amount of the debris. This ‘carry over’ in the va-
pouris due to airimpurities creating a mist of tiny particles
which can be carried over into the condensate along with
the water. For this reason the evaporator condensate,
although relatively pure can contain enough organic ma-
terial to support bacterial growth when cool. This makes
the condensate unacceptable for re-use in any environ-
ment. The condensate accumulated on the surface of
the evaporator may create the environment which may
be harmful for the passengers. It may also lead to de-
creased service life of the whole heat exchanger due to
deterioration or corrosion of different sub- components.
[0005] Thus, itis desirable to provide an efficient way
to evacuate condensate form the surface of the heat ex-
changer.
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SUMMARY OF THE INVENTION

[0006] The object of the invention is, among others, a
heat exchanger for heat exchange between a first fluid
and a second fluid comprising: a first header- tank as-
sembly; a second header- tank assembly wherein the
heat exchanger is intended for operation in orientation in
which the first header- tank assembly is substantially
higher with respect to a ground level than the second
header- tank assembly; plurality of tubes arranged in a
first stack and in a second stack, wherein the stacks are
arranged between the first header- tank assembly and
the second header- tank assembly, wherein the second
stack is arranged downstream to the first stack with re-
spect to the intended first fluid flow path; at least one fin
interlaced between two adjacent tubes of each stack,
wherein the fin further comprises a first section config-
ured to deflect the first fluid substantially obliquely-up-
wardly, and a second section configured to deflect the
first fluid towards the second header- assembly, wherein
the second section is arranged downstream to the first
section with respect to the intended first fluid flow path,
characterised in that the fin further comprises a third sec-
tion arranged downstream to the first section and the
second section so that the second section is located sub-
stantially between the first stack and the second stack.
[0007] Preferably, the third section deflects the first flu-
id substantially in the same direction as the first section.
[0008] Preferably, the third section deflects the first flu-
id in different direction than the first section.

[0009] Preferably, the first stack comprises a first thick-
ness measured perpendicularly to a stacking direction
and a second stack comprises a second thickness also
measured perpendicularly to a stacking direction, where-
in the stacks are arranged between the first header- tank
assembly, so that the gap is formed between the stacks.
[0010] Preferably, the third section at least partially
overlaps the second thickness and the first section at
least partially overlaps the first thickness.

[0011] Preferably, the heat exchanger comprises a
gap between the first stack and the second stack, wherein
the gap is smaller than any of the thickness.

[0012] Preferably, the second section at least partially
overlaps the gap.

[0013] Preferably, the firstheader-tank assembly com-
prises two fluidly isolated channels for the first fluid, and
wherein the first header-tank assembly further comprises
an inlet and an outlet for connecting the heat exchanger
into first fluid loop.

[0014] Preferably, the second header-tank assembly
comprises two fluidly isolated channels for the first fluid,
and wherein the second header-tank assembly further
comprises an inlet and an outlet for connecting the heat
exchanger into first fluid loop.

[0015] Preferably, the first section comprises at least
one first louver aligned at a first louver angle measured
with respect to the intended first fluid flow direction.
[0016] Preferably, the second section comprises at
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least one second lover aligned at a second louver angle
measured with respect to the intended first fluid flow di-
rection.

[0017] Preferably, the second louver angle is equal to
(a1)+90 degrees.

[0018] Preferably, the third section comprises at least
one third lover aligned at a third louver angle measured
with respect to the intended first fluid flow direction.
[0019] Preferably,thethirdlouverangleis substantially
equal to the first louver angle.

[0020] Preferably, the third louver angle is different
than the first louver angle and the second louver angle.
[0021] Preferably, at least one of the louver angles in
the range from 30 to 40 degrees.

[0022] Preferably, at least one of the louver angles is
in particular 35 degrees.

[0023] Preferably, the first thickness is substantially
equal to the second thickness.

[0024] Preferably, the first thickness is different than
the second thickness.

[0025] Preferably, the heat exchanger is evaporator.
[0026] Another object of the invention is a motor vehi-
cle comprising such heat exchanger.

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 heatexchang-
er.

Fig. 2 shows detailed, cross- sectional view of the
fin according to prior art.

Fig. 3 shows detailed, cross- sectional view of the
fin according to embodiment of an invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0028] The invention refers to a heat exchanger for a
motor vehicle such as evaporator. The main sub-com-
ponents of the evaporator are depicted by Fig. 1 and
briefly described by further paragraphs.

[0029] A heatexchanger 1 enables the heat exchange
between two fluids, wherein one fluid (e.g. refrigerant) is
encapsulated and circulates within the heat exchanger
1 and the other (e.g. air) flows across the sub-compo-
nents of the heat exchanger 1.

[0030] Fig. 1 shows the perspective view of the heat
exchanger 1 comprising main sub-components, i.e. plu-
rality of tubes 40 comprising open ends. The tubes 40
may be in form of elongated, flattened channels stacked
between two header- tank assemblies 20, 30, wherein
all tubes 40 are oriented in the same direction, so that
the fluid (e.g. air) may flow through the stack. The tubes
40 may provide a fluidal communication between the
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header- tank assemblies 20, 30. The tubes 40 actively
participate in the heat transfer process, so the flattened
shape of the tubes 40 not only enables the fluid to flow
through the stack, but also increases the heat transfer
surface. However, the specific dimensions of the tubes
40 should be calculated respecting the characteristics of
other sub-components. The tubes 40 may be arranged
in a first stack 41 comprising a first thickness T1 meas-
ured perpendicularly to a stacking direction S1 and in a
second stack 42 comprising a second thickness T2 also
measured perpendicularly to a stacking direction S1. In
order to show how the thickness T1, T2 and stacking
direction S1 are supposed to me measured, they have
been indicated in the figures. The header- tank assem-
blies 20, 30 may comprise minor differences, depending
on what role may each one of them play for the heat
exchanger 1.

[0031] The tubes 40 may be formed, for example, in
the process of extrusion. This process enables to create
the tubes 40 comprising one, or many channels within
the single tube. Alternatively, the tubes 40 may be made
of out of single, folded sheet of metal.

[0032] Fig. 1 further shows the architecture of the heat
exchanger, in which the first header-tank assembly 20
comprises both inlet and outlet, so it is configured to de-
liver and collect the fluid from the heat exchanger 1. The
first header and the first cover may form continuous chan-
nels for the for the fluid. In other words, there may be no
baffles located within the channels formed by the first
header- tank assembly 20 so that the fluid is delivered
along the main axis of elongation of the channels up to
the end portion of the first header- tank assembly 20.
Similarly, the second header and the first cover may form
continuous channels for the for the fluid. This allows to
form two passes for the fluid, wherein one channel of the
first header- tank assembly 20 is fluidly connected with
one channel of the second header-tank assembly 30 via
one stack of tubes 40, and the other channel of the first
header- tank assembly 20 is fluidly connected with the
other channel of the second header-tank assembly 30
via the other stack of tubes 40. The U-turn of the fluid is
formed between the adjacent channels of the second
header- tank assembly 30.

[0033] Further, the header- tank assemblies 20, 30
may comprise at least one baffle configured to redirect
flow of the fluid within the channel. This allows to arrange
more than two passes within the heat exchanger 1.
[0034] The heat exchanger 1 is intended for operation
in orientation in which the first header-tank assembly 20
is substantially higher with respect to a ground level than
the second header- tank assembly 30.

[0035] Term "ground level" may be understood as the
plane P1 being perpendicular with respect to gravitational
force Fg. The heat exchanger 1 may however be inclined
relatively to ground level, depending on the position of
the vehicle. Preferably, the heat exchanger is oriented
vertically, i.e. the tubes 40 are arranged in perpendicular
to the plane P1 whereas the axes of elongation of header-
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tank assemblies 20, 30 may be parallel to the plane P1.
[0036] The alternative architecture of the heat ex-
changer 1 may include the second header-tank assembly
30 comprising both inlet and outlet, so that it is configured
to deliver and collect the fluid from the heat exchanger
1. In other words, the alternative design may include the
heat exchanger 1 which is oriented upside-down to one
depicted in Fig.1.

[0037] However, this embodiment is not preferred in
view of overall performance of the heat exchanger 1, due
to e.g. grater pressure drop associated with the location
of the inlet and the outlet on the second header-tank as-
sembly 30.

[0038] Fig. 2 shows a detailed view of the heat ex-
changer with a header- tank assembly 20, 30 and the
tubes 40 according to the preamble of claim 1. The tubes
40 may be arranged in a first stack 41 comprising a first
thickness T1 measured perpendicularly to a stacking di-
rection S1 (not shown) and in a second stack 42 com-
prising a second thickness T2 also measured perpendic-
ularly to a stacking direction S1. Again, the stacks 41, 42
may be arranged between the first header- tank assem-
bly 20 and the second header-tank assembly 30, wherein
the second stack 42 is arranged downstream to the first
stack 41 with respect to the intended first fluid flow path
depicted by arrows. The first thickness T1 may be sub-
stantially equal to the second thickness T2. Alternatively,
the first thickness T1 may be different than the second
thickness T2.

[0039] In order to further facilitate the heat transfer
process, the tubes 40 may be interlaced with so-called
fins 50. The fins 50 may be in a form of corrugated sheet
of material of relatively high thermal conductivity, e.g.
aluminum. The corrugations form ridges which may be
in contact with the surface of two adjacent tubes 40. Usu-
ally, the fins 50 are initially squeezed to increase the
number of possible corrugations and then brazed to the
surface of the tubes 40, so that the fins 50 are immobilized
with respect to the tubes 40.

[0040] The heat exchanger 1 may thus comprise at
least one fin 50 interlaced between two adjacent tubes
40, wherein said fin 50 may extend beyond the perimeter
delimited by the stacks 41, 42 in a direction parallel to
intended first fluid flow direction. Further, the fins 50 may
also be delimited perpendicularly to the stacking direction
S1 by inner faces of the header-tank assembilies 20, 30.
The fin 50 may be configured to at least partially deflect
the first fluid flow path. The term "deflect" should be un-
derstood as to cause (the air) to change its direction with
respect to its intended fluid flow path.

[0041] The fin 50 may further comprise a first section
100 extending by at least half of the first thickness T1,
and the second section 200 arranged downstream to the
first section 100 with respect to the intended first fluid
flow path.

[0042] As further shown in Fig. 2, the first stack 41 may
comprise the first thickness T1. The first thickness T1
may be measured perpendicularly to a stacking direction
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S1. The second stack 42 may comprise the second thick-
ness T2 also measured perpendicularly to a stacking di-
rection S1. The stacks 41, 42 may be arranged between
the first header- tank assembly 20 and the second head-
er-tank assembly 30, so that a gap T3 may be formed
between said stacks 41, 42.

[0043] Fig. 3 shows the detailed view of the heat ex-
changer 1 according to the embodiment of the invention.
[0044] The first section 100 receives first fluid in a gas-
eous form, so the molecules are energetic, fast moving
and far apart from each other. As the air encounters cool-
er surface of the heat exchanger 1, the molecules be-
come slower, less energetic and closes together. Then
they reach a threshold energy level, the gaseous air
changes to liquid. Therefore, in terms of physical phe-
nomena, the first section 100 may also be called a con-
densation section.

[0045] The second section 200 receives the first fluid
both in gaseous and liquid form. The second section 200
is configured to separate two phases of the first fluid, so
that the liquid is evacuated from the vicinity of the tubes
as quickly, as possible. Therefore, the second section
200 may also be called evacuation section.

[0046] The heat exchanger 1 may further comprise a
third section 300 arranged downstream to the first section
100 and the second section 200 so that the second sec-
tion 200 is located substantially between the first stack
41 and the second stack 42. The term "arranged down-
stream" means that the third section 300 may be ar-
ranged subsequently to the first section 100 and the sec-
ond section 200 in relation to the intended first fluid flow
direction. The third section 300 may be configured to de-
flect the first fluid substantially in the same direction as
the first section 100. Alternatively, the third section 300
may be configured to deflect the first fluid in different di-
rection than the first section 100, for example, in a direc-
tion parallel to intended first fluid flow direction.

[0047] As further shown in Fig. 3, the third section 300
may at least partially overlap the second thickness T2.
Similarly, the first section 100 may at least partially over-
lap the first thickness T1. Preferably, at least 50% the
second thickness T2 is overlapped by third section 300.
Similarly, at least 50% the first thickness T1 is overlapped
by the first section 100. This allows to provide sufficient
condensation area for the first section 100.

[0048] Alternatively, the overlap between the first sec-
tion 100 and the third section 30 may be asymmetric. In
other words, one section may overlap a greater part of
corresponding thickness than the other. This allows to
optimize the flow of the first fluid through the sections
100, 200, 300.

[0049] As further shown in Fig.3, the heat exchanger
1 may comprise a gap T3 located between the first stack
41 and the second stack 42. It is evident from Fig.3 that
the gap T3 is smaller than any of the thickness T1 or T2,
however, an embodiments in which the gap T3 is greater
than the first thickness, second thickness T2 or both first
and second thickness T1, T2 is also envisaged.



7 EP 4 134 613 B1 8

[0050] The second section 200 may at least partially
overlap the gap T3. In particular, the third section 300
may entirely overlap the gap T3, as shown in Fig. 3. This
allows to facilitate extraction of the condensate from the
heat exchanger 1.

[0051] In order to provide the proper functionality of
the sections 100, 200. 300, the fins 50 may comprise
additional features which enhance the heat exchange
between the first fluid and the second fluid.

[0052] As shown in Figs 1 and 2, the first section 100
may comprise at least one first louver aligned at a first
louver angle a1 measured with respect to the intended
firstfluid flow direction. The second section 200 may com-
prise atleast one second lover aligned at a second louver
angle a2 measured with respect to the intended first fluid
flow direction. The second louver angle a2 may be equal
to (a1) +90 degrees.

[0053] Referring to Fig. 3, the third section 300 may
comprise at least one third lover aligned at a third louver
angle a3 measured with respect to the intended first fluid
flow direction. The third louver angle a3 may be substan-
tially equal to the first louver angle a1. However, an em-
bodiment in which the third louver angle a3 is different
than the firstlouver angle a1 and the second louver angle
a2 is also envisaged.

[0054] In order to maximize the efficiency of the heat
exchanger, at least one of the louver angles a1, a2, a3
may be the range from 30 to 40 degrees. For example,
the first louver angle o1 and the third louver angle o3
may be the same, whereas the second louver angle a.2
may be (a1) +90 degrees. In other words, the second
louver angle 02 is a mirrorimage of the first louver angle,
relatively to the intended first fluid flow direction. As
shown in Fig.3, the second louver of the second section
200 is pointing substantially obliquely- downwardly,
whereas the first louver of the first section 100 is pointing
substantially obliquely- upwardly.

[0055] Inparticular, 17 atleast one of the louver angles
may be in particular 35 degrees.

[0056] The orientation and the location of the second
section allow to facilitate evacuation of liquid first fluid
form the heat exchanger, so that the efficiency of the
second stack 42 is improved.

[0057] This also allows to reduce the bad odor which
may be formed during non-operational mode of the heat
exchanger 1.

[0058] 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.
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Claims

1. A heat exchanger (1) for heat exchange between a
first fluid and a second fluid comprising: a first head-
er- tank assembly (20); a second header- tank as-
sembly (30) wherein the heat exchanger (1) is in-
tended for operation in orientation in which the first
header- tank assembly (20) is substantially higher
with respect to a ground level than the second head-
er-tank assembily (30); plurality of tubes (3) arranged
in afirststack (41) andin a second stack (42), where-
in the stacks (41, 42) are arranged between the first
header- tank assembly (20) and the second header-
tank assembly (30), wherein the second stack (42)
is arranged downstream to the first stack (41) with
respect to the intended first fluid flow path;

at least one fin (50) interlaced between two ad-
jacenttubes (40) of each stack (41, 42), wherein
the fin (50) further comprises afirst section (100)
configured to deflect the first fluid substantially
obliquely-upwardly, and a second section (200)
configured to deflect the first fluid towards the
second header- assembly (30), wherein the sec-
ond section (200) is arranged downstream to
the first section (100) with respect to the intend-
ed first fluid flow path,

characterised in that the fin (50) further com-
prises a third section (300) arranged down-
stream to the first section (100) and the second
section (200) so that the second section (200)
is located substantially between the first stack
(41) and the second stack (42).

2. Theheatexchanger(1)accordingtoclaim 1, wherein
the third section (300) deflects the first fluid substan-
tially in the same direction as the first section (100).

3. Theheatexchanger(1)accordingtoclaim 1, wherein
the third section (300) deflects the first fluid in differ-
ent direction than the first section (100).

4. The heat exchanger (1) according to any of the pre-
ceding claims, wherein the first stack (41) comprises
a first thickness (T1) measured perpendicularly to a
stacking direction (S1) and a second stack (42) com-
prises a second thickness (T2) also measured per-
pendicularly to a stacking direction (S1), wherein the
stacks (41, 42) are arranged between the first head-
er-tank assembly (20), so that the gap (T3) is formed
between the stacks (41, 42).

5. The heat exchanger (1) according to preceding
claim, wherein the third section (300) at least partially
overlaps the second thickness (T2) and the first sec-
tion (100) atleast partially overlaps the first thickness
(T1).
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The heat exchanger (1) according to claims 4 or 5
comprising a gap (T3) between the first stack (41)
and the second stack (42), wherein the gap (T3) is
smaller than any of the thickness (T1) or (T2).

The heatexchanger (1) according to claim 6, wherein
the second section (200) at least partially overlaps
the gap (T2).

The heat exchanger (1) according to any of the pre-
ceding claims, wherein the first header-tank assem-
bly (20) comprises two fluidly isolated channels for
the first fluid, and wherein the first header-tank as-
sembly (20) further comprises an inlet and an outlet
for connecting the heat exchanger (1) into first fluid
loop.

The heat exchanger (1) according to claims 1-7,
wherein the second header-tank assembly (30) com-
prises two fluidly isolated channels for the first fluid,
and wherein the second header-tank assembly (30)
further comprises an inlet and an outlet for connect-
ing the heat exchanger (1) into first fluid loop.

The heat exchanger (1) according to any of the pre-
ceding claims, wherein the first section (100) com-
prises at least one first louver aligned at a first louver
angle (1) measured with respect to the intended
first fluid flow direction.

The heat exchanger (1) according to any of the pre-
ceding claims, wherein the second section (200)
comprises atleastone second loveraligned at a sec-
ond louver angle («2) measured with respect to the
intended first fluid flow direction.

The heat exchanger (1) according to claims 10 and
11, wherein the second louver angle a2 is equal to
(a1)+90 degrees.

The heat exchanger (1) according to any of the pre-
ceding claims, wherein the third section (300) com-
prises atleast one third lover aligned at a third louver
angle («3) measured with respect to the intended
first fluid flow direction.

The heat exchanger (1) according to claim 13,
wherein the third louver angle (a3) is substantially
equal to the first louver angle (a.1).

A motor vehicle comprising a heat exchanger (1) ac-
cording to any of the preceding claims.

Patentanspriiche

1.

Warmetauscher (1) fir einen Warmeaustausch zwi-
schen einem ersten Fluid und einem zweiten Fluid,
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umfassend:

eine erste Sammlerkastenanordnung (20); eine
zweite Sammlerkastenanordnung (30), wobei
der Warmetauscher (1) fir einen Betrieb in einer
Ausrichtung vorgesehen ist, in der die erste
Sammlerkastenanordnung (20) in Bezug auf ei-
ne Bodenhohe im Wesentlichen héher als die
zweite Sammlerkastenanordnung (30) liegt; ei-
ne Mehrzahl von Rohren (3), die in einem ersten
Stapel (41) und in einem zweiten Stapel (42)
angeordnet sind, wobei die Stapel (41, 42) zwi-
schen der ersten Sammlerkastenanordnung
(20) und der zweiten Sammlerkastenanordnung
(30) angeordnet sind, wobei der zweite Stapel
(42) in Bezug auf den vorgesehenen ersten Flu-
idstromungsweg stromabwarts zu dem ersten
Stapel (41) angeordnet ist;

mindestens eine Rippe (50), die zwischen zwei
angrenzenden Rohren (40) jedes Stapels (41,
42)verschachteltist, wobei die Rippe (50) ferner
einen ersten Abschnitt (100), der dazu ausge-
legt ist, das erste Fluid im Wesentlichen schrag
nach oben abzulenken, und

einen zweiten Abschnitt (200), der dazu ausge-
legt ist, das erste Fluid zu der zweiten Samm-
leranordnung (30) hin abzulenken, umfasst, wo-
bei der zweite Abschnitt (200) in Bezug auf den
vorgesehenen ersten  Fluidstrdomungsweg
stromabwarts zu dem ersten Abschnitt (100) an-
geordnet ist,

dadurch gekennzeichnet, dass die Rippe (50)
ferner einen dritten Abschnitt (300) umfasst, der
stromabwarts zu dem ersten Abschnitt (100)
und dem zweiten Abschnitt (200) angeordnetiist,
so dass sich der zweite Abschnitt (200) im We-
sentlichen zwischen dem ersten Stapel (41)und
dem zweiten Stapel (42) befindet.

Warmetauscher (1) nach Anspruch 1, wobei der drit-
te Abschnitt (300) das erste Fluid im Wesentlichen
in dieselbe Richtung wie der erste Abschnitt (100)
ablenkt.

Warmetauscher (1) nach Anspruch 1, wobei der drit-
te Abschnitt (300) das erste Fluid in eine andere
Richtung als der erste Abschnitt (100) ablenkt.

Warmetauscher (1) nach einem der vorstehenden
Anspriiche, wobei der erste Stapel (41) eine senk-
recht zu einer Stapelungsrichtung (S1) gemessene
erste Dicke (T1) umfasst und ein zweiter Stapel (42)
eine ebenfalls senkrecht zu einer Stapelungsrich-
tung (S1) gemessene zweite Dicke (T2) umfasst, wo-
bei die Stapel (41, 42) zwischen der ersten Samm-
lerkastenanordnung (20) angeordnet sind, so dass
der Spalt(T3) zwischen den Stapeln (41, 42) gebildet
ist.
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Warmetauscher (1) nach dem vorstehenden An-
spruch, wobei der dritte Abschnitt (300) zumindest
teilweise die zweite Dicke (T2) Uberlagert und der
erste Abschnitt (100) zumindest teilweise die erste
Dicke (T1) Uberlagert.

Warmetauscher (1) nach Anspruch 4 oder 5, umfas-
send einen Spalt (T3) zwischen dem ersten Stapel
(41) und dem zweiten Stapel (42), wobei der Spalt
(T3) kleiner als eine der Dicke (T1) oder (T2) ist.

Warmetauscher (1) nach Anspruch 6, wobei der
zweite Abschnitt (200) zumindest teilweise den Spalt
(T2) Uberlagert.

Warmetauscher (1) nach einem der vorstehenden
Anspriche, wobei die erste Sammlerkastenanord-
nung (20) zwei stromungstechnisch isolierte Kanale
fir das erste Fluid umfasst, und wobei die erste
Sammlerkastenanordnung (20) ferner einen Einlass
und einen Auslass zum AnschlieRen des Warmetau-
schers (1) in einen ersten Fluidkreis umfasst.

Warmetauscher (1) nach Anspruch 1-7, wobei die
zweite Sammlerkastenanordnung (30) zwei stro-
mungstechnisch isolierte Kanale fir das erste Fluid
umfasst, und wobei die zweite Sammlerkastenan-
ordnung (30) ferner einen Einlass und einen Auslass
zum AnschlieBen des Warmetauschers (1) in einen
ersten Fluidkreis umfasst.

Warmetauscher (1) nach einem der vorstehenden
Anspriiche, wobei der erste Abschnitt (100) mindes-
tens eine erste Beliiftung umfasst, die in einem in
Bezug auf die vorgesehene erste Fluidstromungs-
richtung gemessenen ersten Beliftungswinkel (1)
ausgerichtet ist.

Warmetauscher (1) nach einem der vorstehenden
Anspriiche, wobei der zweite Abschnitt (200) min-
destens eine zweite Belliftung umfasst, die in einem
in Bezug auf die vorgesehene erste Fluidstromungs-
richtung gemessenen zweiten Belilftungswinkel
(a2) ausgerichtet ist.

Warmetauscher (1) nach Anspruch 10und 11, wobei
der zweite Beluftungswinkel o2 gleich (o.1)+90 Grad
betragt.

Warmetauscher (1) nach einem der vorstehenden
Anspriiche, wobei der dritte Abschnitt (300) mindes-
tens eine dritte Belliftung umfasst, die in einem in
Bezug auf die vorgesehene erste Fluidstrdomungs-
richtung gemessenen dritten Bellftungswinkel (a.3)
ausgerichtet ist.

Warmetauscher (1) nach Anspruch 13, wobei der
dritte Beluftungswinkel (a3) im Wesentlichen gleich

15

20

25

30

35

40

45

50

55

dem ersten Bellftungswinkel (a1) ist.

15. Kraftfahrzeug, umfassend einen Warmetauscher (1)

nach einem der vorstehenden Anspriiche.

Revendications

Echangeur de chaleur (1) pour échange de chaleur
entre un premier fluide et un second fluide,
comprenant :

un premier ensemble collecteur-réservoir (20) ;
un second ensemble collecteur-réservoir (30)
dans lequell’échangeur de chaleur (1) est prévu
pour fonctionnement dans une orientation dans
laquelle le premier ensemble collecteur-réser-
voir (20) est sensiblement plus haut par rapport
a un niveau du sol que le second ensemble col-
lecteur-réservoir (30) ; une pluralité de tubes (3)
agencés en un premier empilement (41) et en
un second empilement (42), dans lequel les em-
pilements (41,42) sontagencés entre le premier
ensemble collecteur-réservoir (20) et le second
ensemble collecteur-réservoir (30), dans lequel
le second empilement (42) est agencé en aval
du premier empilement (41) par rapport au pre-
mier chemin d’écoulement de fluide prévu ;

au moins une ailette (50) entrelacée entre deux
tubes adjacents (40) de chaque empilement (41,
42), dans lequel I'ailette (50) comprend en outre
une premiére section (100) configurée pour dé-
vier le premier fluide sensiblement obliquement
vers le haut, et une deuxieme section (200) con-
figurée pour dévier le premier fluide vers le se-
cond ensemble collecteur- (30), dans lequel la
deuxieme section (200) est agencée en aval de
la premiere section (100) par rapport au premier
chemin d’écoulement de fluide prévu,
caractérisé en ce que l'ailette (50) comprend
en outre une troisieme section (300) agencée
en aval de la premiéere section (100) et de la
deuxieme section (200) de telle sorte que la
deuxieme section (200) soit située sensiblement
entre le premier empilement (41) et le second
empilement (42) .

Echangeur de chaleur (1) selon la revendication 1,
dans lequel la troisieme section (300) dévie le pre-
mier fluide sensiblement dans la méme direction que
la premiere section (100).

Echangeur de chaleur (1) selon la revendication 1,
dans lequel la troisieme section (300) dévie le pre-
mier fluide dans une direction différente de la pre-
miere section (100) .

Echangeur de chaleur (1) selon I'une quelconque
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des revendications précédentes, dans lequel le pre-
mier empilement (41) comprend une premiére épais-
seur (T1) mesurée perpendiculairement a une direc-
tion d’empilage (S1) et un second empilement (42)
comprend une seconde épaisseur (T2) également
mesurée perpendiculairement a une direction d’em-
pilage (S1), dans lequel les empilements (41, 42)
sont agencés entre le premier ensemble collecteur-
réservoir (20), de telle sorte que I'espace (T3) soit
formé entre les empilements (41, 42).

Echangeur de chaleur (1) selon la revendication pré-
cédente, dans lequel la troisieme section (300) che-
vauche au moins partiellementla seconde épaisseur
(T2) et la premiére section (100) chevauche au
moins partiellement la premiére épaisseur (T1).

Echangeur de chaleur (1) selon les revendications
4 ou 5, comprenant un espace (T3) entre le premier
empilement (41) etle second empilement (42), dans
lequel'espace (T3) est plus petit qu'une quelconque
de I'épaisseur (T1) ou (T2).

Echangeur de chaleur (1) selon la revendication 6,
dans lequel la deuxiéme section (200) chevauche
au moins partiellement I'espace (T2).

Echangeur de chaleur (1) selon I'une quelconque
des revendications précédentes, dans lequel le pre-
mier ensemble collecteur-réservoir (20) comprend
deux canaux fluidiguement isolés pour le premier
fluide, etdans lequel le premier ensemble collecteur-
réservoir (20) comprend en outre une entrée et une
sortie pour raccorder I'échangeur de chaleur (1)
dans une premiére boucle de fluide.

Echangeur de chaleur (1) selon les revendications
1 a 7, dans lequel le second ensemble collecteur-
réservoir (30) comprend deux canaux fluidiquement
isolés pour le premierfluide, et dans lequel le second
ensemble collecteur-réservoir (30) comprend en
outre une entrée et une sortie pour raccorder
I'échangeur de chaleur (1) dans une premiére boucle
de fluide.

Echangeur de chaleur (1) selon I'une quelconque
des revendications précédentes, dans lequel la pre-
miére section (100) comprend au moins un premier
volet aligné a un premier angle de volet (a1) mesuré
par rapport a la premiére direction d’écoulement de
fluide prévue.

Echangeur de chaleur (1) selon I'une quelconque
des revendications précédentes, dans lequel la
deuxiéme section (200) comprend au moins un
deuxiéme volet aligné a un deuxieme angle de volet
(a2) mesuré par rapport a la premiére direction
d’écoulement de fluide prévue.
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12.

13.

14.

15.

Echangeur de chaleur (1) selon les revendications
10 et 11, dans lequel le deuxiéme angle de volet a2
est égal a (01)+90 degrés.

Echangeur de chaleur (1) selon I'une quelconque
des revendications précédentes, dans lequel la troi-
siéme section (300) comprend au moins un troisieme
volet aligné a un troisieme angle de volet (a3) me-
suré par rapportalapremiere direction d’écoulement
de fluide prévue.

Echangeur de chaleur (1) selon la revendication 13,
dans lequel le troisieme angle de volet (a.3) est sen-
siblement égal au premier angle de volet (a.1).

Véhicule a moteur, comprenant un échangeur de
chaleur (1) selon I'une quelconque des revendica-
tions précédentes.
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