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Description

[0001] The presentinvention concerns a tube of a heat
exchanger for a refrigerant fluid circulation circuit fitted
for an automotive vehicle. The object of the present in-
vention is such a tube and a heat exchanger comprising
atleastone ofthese tubes. Another object of the invention
is a method to obtain this tube.

[0002] An automotive vehicle is currently equipped
with a heating, ventilating and air conditioning system,
usually called the HVAC system, for thermally treating
the air presentin or sentinside a passenger compartment
of the automotive vehicle. The HVAC system is associ-
ated with a refrigerant fluid circulation circuit inside which
a refrigerant fluid circulates. The refrigerant fluid circula-
tion circuit comprises successively a compressor, a con-
denser or gas cooler, an expansion device and a heat
exchanger. The heat exchanger is housed inside the
HVAC system to allow a heat exchange between the re-
frigerant fluid and an air flow that is circulating inside the
HVAC system before being delivered inside the passen-
ger compartment.

[0003] According to a mode of operation of the refrig-
erant fluid circulation circuit, the heat exchanger is used
as an evaporator to cool down the air flow. In this case,
the refrigerantfluid is compressed inside the compressor,
then the refrigerant fluid is cooled inside the condenser
or gas cooler, then the refrigerant fluid expands within
the expansion device and finally the refrigerant fluid cools
down the air flow passing through the heat exchanger.
[0004] The heatexchangercomprisestwoheader box-
es between which a bunch of tubes is interposed. The
tubes are extended along a longitudinal direction that is
perpendicular with the extension direction of both header
boxes. The tubes are also laterally extended along a lat-
eral direction that is perpendicular to a general plan of
the heat exchanger containing the header boxes and the
tubes. In other words, the tubes all together form a core
that is globally arranged as a parallelepiped disposed
between the header boxes. The core has two large faces
the air flow is passing through, a first face being an inlet
face of the core and a second face being an outlet face
of the core. The air flow is entering the core through the
inlet face and the air flow is exiting the core through the
outlet face.

[0005] In the core, the tubes are arranged so that a
first lateral edge of each tube is located in the inlet face
and a second lateral edge of the considered tube is lo-
catedin the outletface. Therefore, the tubes are disposed
in respective plans that are parallel to a lateral plan, the
lateral plan being perpendicular to the general plan of
the heat exchanger.

[0006] It appears that the first lateral edges of the
tubes, i.e the edge being located in the inlet face of the
core, tend to be corroded more than the other parts of
the tube. This corrosion may deteriorate the tube and
some leaks of refrigerant fluid may appear which is mostly
inconvenient.
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[0007] There is a need to have a heat exchanger com-
prising tubes that are arranged so that no leaks appear
in order to have a robust and sustainable heat exchanger.
[0008] The tube of the invention is a tube of a heat
exchanger, the tube extending mainly along a longitudi-
nal direction and the tube extending between two oppo-
site lateral edges of the tube. The tube comprises a plu-
rality of canals that are parallel to the longitudinal direc-
tion. The tube comprises a single first rank canal that is
delimited by at least a first lateral edge of the tube and
two first rank side walls. The tube comprises at least a
second rank canal that is delimited by at least two second
rank side walls.

[0009] According to the invention, a thickness of both
first rank side walls of the first rank canal is bigger than
a thickness of any second rank side wall of a second rank
canal of the tube and wherein a thickness of the first
lateral edge of the tube is bigger than a thickness of any
second rank side wall of a second rank canal.

[0010] The invention is also advantageously charac-
terized by any of the following characteristics, these char-
acteristics being combined or considered alone :

- thetube is delimited by two parallel longitudinal edg-
es and two parallel lateral edges that are perpendic-
ular to the longitudinal edges, the edges being the
extremities of the tube,

- the lateral edges are longer than the longitudinal
edges,

- the tube comprises at least two canals that are par-
allel to the lateral edges of the tube,

- the tube comprises a single first rank canal and at
least one second rank canal,

- thetube comprises three canals, i.e afirst rank canal
and two second rank canals,

- thefirstrank canal is bordered by a first lateral edge
of the tube,

- the first rank canal is a canal forming a lateral ex-
tremity of the tube,

- thecanals are interposed between the lateral edges
of the tube,

- each canal is arranged for the circulation of a refrig-
erant fluid inside the canals,

- the side walls of a canal are facing each other,
- the side walls of a canal are parallel to each other,

- atleast a lateral edge of the tube is rounded,
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the first lateral edge of the tube is rounded,

each side wall comprises an inner surface facing the
refrigerant fluid and an outer surface facing the ex-
ternal environment of the tube,

the thickness of a side wall is measured between the
inner surface and the outer surface of the side wall
along a direction perpendicular to both surfaces,

the thickness of any first rank side wall of the first
rank canal is at least twice bigger than the thickness
of any second rank side wall of a second rank canal
of the tube and wherein the thickness of the first lat-
eral edge of the tube is at least twice bigger than the
thickness of any second rank side wall of a second
rank canal,

a factor of at least two between the thicknesses of
the side wall is a good compromise between the
weight of the tube and its resistance to corrosion
effect,

preferably, the thickness of any first rank side wall
of the first rank canal is twice bigger than the thick-
ness of any second rank side wall of a second rank
canal of the tube and the thickness of the first lateral
edge of the tube is twice bigger than the thickness
of any second rank side wall of a second rank canal,

a factor of two is a good compromise between the
resistance to corrosion effect of the tube and a cross
section dimension for the refrigerant fluid circulation
inside the first rank canal,

each first rank side wall of the first rank canal com-
prises at least two folds of a same folded sheet,

afold is delimited by a longitudinal fringe of the folded
sheet,

each first rank side wall of the first rank canal consists
of two folds of the folded sheet,

each first rank side wall of the first rank canal com-
prises the first fold of the folded sheet overlapping a
second fold of the folded sheet,

a fold of one of the first rank side wall is an internal
fold of the first rank canal and a fold of the opposite
first rank side wall is an external fold of the first rank
canal,

the tube is made of the same folded sheet, the folded
sheet comprising at least two plies joined together,
each ply comprising a side wall of each canal and at
least a groove separating two contiguous canals,
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- the plies are symmetrical with respect to a lateral
plan of the tube,

- the longitudinal fringe of the external fold and the
longitudinal fringe of the internal fold are oriented
towards the groove located between the first rank
canal and a second rank canal,

- theside wall of a first ply faces a side wall of a second
ply and wherein the groove of a first ply joins the
groove of a second ply,

[0011] The invention concerns also a heat exchanger
comprising at least such a tube.

[0012] The invention concerns also a refrigerant fluid
circulation circuit comprising at least such a heat ex-
changer.

[0013] The invention concerns also a utilization of this
heat exchanger as an evaporator in such a refrigerant
fluid circulation circuit.

[0014] The invention concerns also a method for man-
ufacturing such a tube, wherein the tube is realized by
bending a sheet.

[0015] Such a method comprises at least:

- afirst step in which a plurality of grooves are made
within the sheet along internal delimitating lines that
are parallel to a first longitudinal fringe of the sheet,

- asecond step inwhich afirst external part comprising
the first longitudinal fringe of the sheet is bended at
180° over a first internal part of the sheet in order to
make an internal fold of a first rank canal,

- a third step in which a first portion of the sheet is
bended at 180° over a median longitudinal line of the
sheet,

- a fourth step in which a second external part com-
prising a second longitudinal fringe of the sheet is
bended at 180° over the first portion of the sheet in
order to make an external fold of the first rank canal,

- a fifth step in which the folded sheet is brazed to
realize the tube.

[0016] Other specificities, details and characteristics
of the present invention will be highlighted thanks to the
following description, given for general guidance, in re-
lation with the following figures:

- Figure 1 is a general view of a heat exchanger ac-
cording to the present invention,

- Figure 2 is a general view of a tube of the heat ex-
changer illustrated in Figure 1,

- Figure 3is a view of a cross section of the tube illus-
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trated in Figure 2,

- Figure 4 is a view of a cross section of the tube illus-
trated in Figures 2 and 3 according to a preferred
mode of realization of the tube,

- Figure 5a is a face view of a sheet from which the
tube featured in Figures 2 to 4 is manufactured ac-
cording to a first step of a method for manufacturing
the tube,

- Figure 5b is a side view of the sheet illustrated in
Figure 5a,

- Figure 6ais a face view of the sheet featured in Fig-
ures 5a and 5b according to a second step of the
method for manufacturing the tube,

- Figure 6b is a side view of the sheet illustrated in
Figure 6a,

- Figure 7ais a face view of the sheet featured in Fig-
ures 5a to 6b according to a third step of the method
for manufacturing the tube,

- Figure 7b is a side view of the sheet illustrated in
Figure 7a,

- Figure 8ais a face view of the sheet featured in Fig-
ures 5ato 7b according to a fourth step of the method
for manufacturing the tube,

- Figure 8b is a side view of the sheet illustrated in
Figure 8a,

- Figure 9ais a face view of the sheet featured in Fig-
ures 5a to 8b according to a fourth step of the method
for manufacturing the tube,

- Figure 9b is a side view of the sheet illustrated in
Figure 9a,

- Figure 10 is a schematic view of a refrigerant fluid
circulation circuit comprising the heat exchanger il-
lustrated in Figure 1.

[0017] Inthe Figures, a heat exchanger 1 according to
the invention is shown in a coordinate system Oxyz in
which Ox axis is a longitudinal axis, Oy axis is a lateral
axis and Oz axis is a transversal axis, the Oxz plan is a
longitudinal plan, the Oxy plan is a lateral plan and the
Oyz plan is a transversal plan. In the following descrip-
tion, a direction is qualified in accordance with the above
mentioned axis and a surface is qualified in accordance
with the above mentioned plan.

[0018] In Figure 1, a heat exchanger 1 comprises a
core 2 disposed between two header boxes 3. The core
2 is the part of the heat exchanger 1 that is dedicated to
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enable a heat exchange between a refrigerant fluid 4
circulating in the heatexchanger 1 and an air flow 5 pass-
ing through the heat exchanger 1. Both header boxes 3
extend mainly in a transversal direction A1 thatis parallel
to the Oz axis. The core 2 comprises a plurality of tubes
6 that are interposed between the header boxes 3.
[0019] The tubes 6 extend mainly along a longitudinal
direction A2 that is parallel to the longitudinal axis Ox.
The tubes 6 are also laterally extended along a lateral
direction A3 that is parallel to the Oy axis. The lateral
direction A3 is also perpendicular to a longitudinal plan
P1 of the heat exchanger 1 containing the header boxes
3 and the tubes 6. Therefore, the tubes 6 are disposed
in respective plans that are parallel to a lateral plan P2,
the lateral plan P2 being perpendicular to the longitudinal
plan P1 ofthe heatexchanger 1. In other words, the tubes
6 altogether form the core 2 that is globally arranged as
a parallelepiped.

[0020] Thecore2hastwo faces, usuallythelargefaces
of the parallelepiped, that are parallel to the longitudinal
plan P1 and through which the air flow 5 is passing, a
first face being aninletface 11 of the core 2 and a second
face being an outlet face 12 of the core 2. The air flow 5
is entering the core 2 through the inlet face 11 and the
air flow 5 is exiting the core 2 through the outlet face 12,
the air flow 5 flowing along the lateral direction. The inlet
face 11 of the core 2 is an upstream face of the core 2
in comparison to the outlet face 12 of the core 2 that is
a downstream face of the core 2 considering the sense
of flowing of the air flow 5 through the core 2. Each tube
6 having a first longitudinal extremity 7 and a second
longitudinal extremity 8, the tubes 6 have all their first
longitudinal extremities 7 in fluidic communication with a
first header box 3, for example a top header box, and
have all their second longitudinal extremities 8 in fluidic
communication with a second header box 3, for example
the bottom header box. The longitudinal first extremity 7
and the second longitudinal extremity 8 form the longitu-
dinal edges of the tube 6.

[0021] The tube 6 is delimited by the two parallel lon-
gitudinal edges and two parallel lateral edges 21, 22 that
are perpendicular to the longitudinal edges. The lateral
edges 21, 22 are longer than the longitudinal edges.
[0022] Inside the core 2, the tubes 6 are arranged so
that a first lateral edge 21 of each tube 6 is located in the
inlet face 11 and a second lateral edge 22 of the consid-
ered tube 6 is located in the outlet face 12. Therefore,
the lateral edges 21, 22 of the tubes 6 delimit partially
the core 2 and in particular the inlet face 11 and the outlet
face 12. Thefirstlateraledge 21 ofatube 6 is an upstream
end of the tube 6 in comparison to the second lateral
edge 22 of the tube 6 that is a downstream end of the
tube 6 considering the flowing sense of the air flow 5
through the core 2.

[0023] The heat exchanger 1 is equipped with a refrig-
erant fluid inlet 9 through which the refrigerant fluid 4 is
admitted inside the heat exchanger 1. The refrigerant
fluid inlet 9 equips the first header box 3. The heat ex-
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changer 1 is also equipped with a refrigerant fluid outlet
10 through which the refrigerant fluid 4 is evacuated from
the heat exchanger 1. The refrigerant fluid outlet 10
equips the second header box 3. The refrigerant fluid
inlet 9 and the refrigerant fluid outlet 10 are located on
the same longitudinal side of the heat exchanger 1.
Therefore, in this embodiment of the invention, the re-
frigerant fluid 4 circulates along a path that is designed
as a | form path. Other localization of the refrigerant fluid
inlet 9 and the refrigerant fluid outlet 10 are possible, so
that the heat exchanger 1 of the invention may provide
a U form path or a W form path or other combinations of
path for the refrigerant fluid 4.

[0024] The core 2 comprises these tubes 6 and corru-
gated fins 14 that are separating two contiguous tubes
6, the corrugated fins 14 enhancing the heat exchange
between the refrigerant fluid 4 and the air flow 5.

[0025] Figure 2illustrates atube 6 of the heatexchang-
er 1thatcomprises three canals 15a, 15b that are parallel
to each other and to the longitudinal direction A2. The
number of canals 15a, 15b can be different as soon as
this number is greater than two. Each canal 15a, 15b is
dedicated for the circulation of the refrigerant fluid 4 that
is flowing from the first longitudinal extremity 7 to the
second longitudinal extremity 8. The canals 15a, 15b of
a tube 6 are interposed between the first lateral edge 21
of the considered tube 6 and the second lateral edge 22
of the considered tube 6. Each canal 15a, 15b has a
cross section that is oblong. The first lateral edge 21 of
the tube 6 is preferably rounded to facilitate a circulation
of the air flow 5.

[0026] Among the canals 15a, 15b, a first rank canal
15a is partly delimited by the first lateral edge 21, i.e the
upstream edge of the core 2. In other words, the first rank
canal 15a is the one that is firstly in contact with the air
flow 5 when the air flow 5 is entering the core 2 of the
heat exchanger 1.

[0027] Atube 6 comprises then asingle first rank canal
15a and at least one second rank canal 15b, for example
two second rank canals 15b as in the figured embodiment
of the invention. In other words, and as regard the circu-
lation of the air flow 5, the first rank canal 15a is the front
canal and the second rank canals 15b are behind the
first rank canal 15a.

[0028] Each canal 15a, 15b is also delimited by two
side wallls 16a, 16b that are located in a respective plan
parallel to the lateral plan P2. Side walls 16a, 16b of a
considered canal 15a, 15b are facing each other. More
particularly, the first rank canal 15a is delimited by two
firstrank side walls 16a and each second rank canal 15b
is delimited by two second rank side walls 16b.

[0029] In Figure 3, each side wall 16a, 16b comprises
an inner surface 17 facing the refrigerant fluid 4 and an
outer surface 18 facing the external environment of the
tube 6. The inner surface 17 is the surface of the canals
15a, 15b that is in contact with the refrigerant fluid 4 and
the outer surface 18 is the surface of the canals 15a, 15b
that is in contact with the air flow 5 and/or the corrugated

10

15

20

25

30

35

40

45

50

55

fins 14.

[0030] The presentinvention proposes thatathickness
19 of all first rank side walls 16a of the first rank canal
15ais bigger than a thickness 19 of any second rank side
wall 16b of a second rank canal 15b of the tube 6. The
present invention proposes also that a thickness 19 of
the first lateral edge 21 of the tube 6 is bigger than a
thickness 19 of any second rank side wall 16b of a second
rank canal 15b. The thickness 19 of a side wall 16a, 16b
is measured between the inner surface 17 and the outer
surface 18 of the considered side wall 16a, 16b along a
direction perpendicular to both surfaces 17, 18.

[0031] Inthe illustrated embodiment, the thickness 19
of any first rank side wall 16a of the first rank canal 15a
is twice bigger than the thickness 19 of any second rank
side wall 16b of a second rank canal 15b of the tube 6
and the thickness 19 of the first lateral edge 21 of the
tube 6 is twice bigger than the thickness 19 of any second
rank side wall 16b of a second rank canal 15b.

[0032] Thanks to that technical characteristic of the
tube 6 according to the invention, any potential corrosion
of the first rank side wall 16a of the first rank canal 15a
is less likely to induce leaks of refrigerant fluid 4, which
means that the tube 6 and the heat exchanger 1 com-
prising such a tube 6 is more robust than the heat ex-
changer of the prior art.

[0033] Such atube 6 can be obtained thanks to differ-
ent methods.

[0034] For example, the tube 6 can be obtained by ex-
trusion of an aluminum fused cast that passes through a
grid comprising a pattern that is identical to the cross
section of the tube featured in Figure 3.

[0035] Forexample, the tube 6 can be obtained by join-
ing two plates together along a joint plan that is identical
to the lateral plan P2 featured in Figure 3.

[0036] For example, the tube can be obtained by fold-
ing a single sheet 23 of a metallic material, aluminum for
instance, in order to manufacture a tube 6 as featured in
Figure 4. The tube 6 represented in Figure 4 is issued
from a single sheet 23 of material, such as the one rep-
resented in Figure 5. In that case, the tube 6 is obtained
from this sheet 23 without any over addition of pieces of
material. In particular, both first rank side walls 16a of
the first rank canal 15a are made from the same sheet
23. Ina preferred embodiment of the invention represent-
ed in Figure 4, each side wall 16a is made of two folds
24a, 24b of the sheet 23. One of the folds 24a, 24b is an
external fold 24a that is in contact with the air flow 5 or
the corrugated fins 14 of the heat exchanger, the other
of the folds 24a, 24b is an internal fold 24b which is in
contact with the refrigerant fluid 4. The external fold 24a
is overlapping the internal fold 24b.

[0037] On Figure 5a, the sheet 23 is rectangular and
comprises two longitudinal fringes 25 and two lateral
fringes 26, the longitudinal fringes 25 being parallel to
each other, and the longitudinal fringes 25 being also
parallel to each other and perpendicular to the lateral
fringes 26. The lateral fringes 26 are longer than the lon-
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gitudinal fringes 25. The sheet 23 comprises a median
longitudinal line 27 that is parallel to the longitudinal fring-
es 25 and that divides the sheet 23 in two equal portions
28. Each portion 28 comprises three longitudinal delim-
itating lines 29, 30 that are parallel to each other and
parallel to the median longitudinal line 27. The delimitat-
ing lines 29, 30 are dividing each part in parts 31, 32 of
equal surface. Among the parts 31, 32, two external parts
32 are delimitated by one of the longitudinal fringes 25
and by an external delimitating line 30 that is the closest
of the delimitating lines 29, 30 to the considered longitu-
dinalfringe 25. On the featured embodiment, four internal
delimitating lines 29 and two external delimitating line 30
are illustrated that divide the sheet in eight parts 28 com-
prising two external parts 32 and six internal parts 31.
[0038] On Figure 5a, one can observe that the thick-
ness of the sheet 23 is equal for all points of the sheet,
the thickness being measured between the largest sur-
faces 34, 35 of the sheet 23.

[0039] Figures 6a and 6b illustrate a first step of the
method for manufacturing the tube 6 from the sheet 23
in which grooves 33 are made along the internal delimi-
tating lines 29. The grooves 33 are made by stamping
one of the surfaces 34, 35 of the sheet. All the grooves
33 have a same depth and are preferably made between
both lateral fringes 26. In another embodiment, the
grooves 33 do not reach the lateral fringes 26, so that a
space is let between the end of the groove 33 and the
facing lateral fringe 26.

[0040] Figures 7a and 7b illustrate a second step of
the method for manufacturing the tube 6 from the sheet
23 in which a first external part 32 is bended at 180° over
the contiguous internal part 31 along the external delim-
itating line 30, with providing a remaining space 36 be-
tween the first external part 32 and the internal part 31.
Schematically, Figure 7a illustrates the beginning of the
second step and Figure 7b illustrates the end of the sec-
ond step.

[0041] Figures 8a and 8b illustrate a third step of the
method for manufacturing the tube 6 from the sheet 23
in which a first portion 28 of the sheet 23 is bended at
180° over a second portion 28 of the sheet 23 along the
median longitudinal line 27, the grooves 33 of each por-
tion 28 being in contact with the grooves 33 of the other
portion 28. Schematically, Figure 8a illustrates the be-
ginning of the third step and Figure 8b illustrates the end
of the third step.

[0042] Figures 9a and 9b illustrate a fourth step of the
method for manufacturing the tube 6 from the sheet 23
in which a second external part 32 is bended at 180° over
the portion 28 along the external delimitating line 30, with
overlapping the first external part 32 and the facing in-
ternal part 31. Schematically, Figure 9a illustrates the
beginning of the second step and Figure 9b illustrates
the end of the second step.

[0043] In Figure 9b, the obtained folded sheet 23 com-
prising two plies 37 that are joined together, each ply 37
comprising a side wall 16a, 16b of each canal 15a, 15b
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and at least a groove 33 separating two contiguous ca-
nals 15a, 15b.

[0044] A fifth step of the method for manufacturing the
tube 6 from the sheet 23 is consisting in brazing the folded
sheet 23 illustrated in Figure 9b in a furnace to obtain the
tube 6.

[0045] Figure 10 illustrates a refrigerant fluid circula-
tion circuit 100 inside which circulates the refrigerant fluid
4. Following a direction Si of circulation of the refrigerant
fluid 4 inside the refrigerant fluid circulation circuit 100,
the refrigerant fluid circulation circuit 100 successively
comprises a compressor 101 for compressing the refrig-
erant fluid 4, a condenser or a gas cooler 102 for cooling
the refrigerant 4, an expansion device 103 inside which
the refrigerant fluid 4 expands and the heat exchanger
1. The heat exchanger 1 is accommodated inside an air
duct 104 of a heating, ventilating and air conditioning
system 105 inside which circulates the air flow 5. The
heat exchanger 1 allows a heat transfer between the re-
frigerant fluid 4 and the air flow 5 coming into contact with
it and/or passing through it, as illustrated in Figure 1.
According to the operating mode of the refrigerant circuit
1 described above, the heat exchanger 1 is used as an
evaporator for cooling the air flow 5, during the passage
of the air flow 5 in contact with and/or from one side of
the heat exchanger 1. The heat exchanger 1 is located
in the air duct 104 in such a way that the inlet face 11 of
the heat exchanger 1 that incorporates the first lateral
edge 21 of the tubes 6 is an upstream face of the heat
exchanger 1.

Claims

1. Tube (6) of a heat exchanger (1), the tube (6) ex-
tending mainly along a longitudinal direction (A2)and
the tube (6) extending between two opposite lateral
edges (21, 22) of the tube (6), the tube (6) comprising
a plurality of canals (15a, 15b) that are parallel to the
longitudinal direction (A2), the tube (6) comprising a
single first rank canal (15a) that is delimited by at
least a first lateral edge (21) of the tube (6) and two
first rank side walls (16a), the tube (6) comprising at
least a second rank canal (15b) that is delimited by
at least two second rank side walls (16b), wherein a
thickness (19) of both first rank side walls (16a) of
the first rank canal (15a) is bigger than a thickness
(19) of any second rank side wall (16b) of a second
rank canal (15b) of the tube (6) and wherein a thick-
ness (19) of the first lateral edge (21) of the tube (6)
is bigger than a thickness (19) of any second rank
side wall (16b) of a second rank canal (15b).

2. Tube (6)according to claim 1, wherein the thickness
(19) of any first rank side wall (16a) of the first rank
canal (15a) is at least twice bigger than the thickness
(19) of any second rank side wall (16b) of a second
rank canal (15b) of the tube (6) and wherein the thick-
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ness (19) of the first lateral edge (21) of the tube (6)
is at least twice bigger than the thickness (19) of any
second rank side wall (16b) of a second rank canal
(15b).

Tube (6) according to any claim of claims 1 and 2,
wherein each first rank side wall (16a) of the first
rank canal (15a) comprises at least two folds (24a,
24Db) of a same folded sheet (23).

Tube (6) according to claim 3, wherein a fold (244,
24b) is delimited by a longitudinal fringe (25) of the
folded sheet (23).

Tube (6) according to any claim of claims 3 and 4,
wherein a fold (24a, 24b) of one of the first rank side
wall (16a) is an internal fold (24b) of the first rank
canal (15a) and a fold (24a, 24b) of the opposite first
rank side wall (16a) is an external fold (24a) of the
first rank canal (15a).

Tube (6) according to any claim of claims 3 to 5,
wherein the tube (6) is made of the same folded sheet
(23), the folded sheet (23) comprising at least two
plies (37) joined together, each ply (37) comprising
a side wall (16a, 16b) of each canal (15a, 15b) and
at least a groove (33) separating two contiguous ca-
nals (15a, 15b).

Tube (6) according to claim 6, wherein the plies (37)
are symmetrical with respect to a lateral plan (P2) of
the tube (6).

Tube (6) according to claims 4 and 6, wherein the
longitudinal fringe (25) of the external fold (24a) and
the longitudinal fringe (25) of the internal fold (24b)
are oriented towards the groove (33) located be-
tween the first rank canal (15a) and a second rank
canal (15b).

Tube (6) according to any claim of claims 6 to 8,
wherein the side wall (16a, 16b) of a first ply (37)
faces a side wall (16a, 16b) of a second ply (37) and
wherein the groove (33) of a first ply (37) joins the
groove (33) of a second ply (37).

Heat exchanger (1) comprising at least one tube (6)
according to any of claims 1 to 9.

Method for manufacturing a tube (6) according to
any claim of claims 3 to 9, wherein the tube (6) is
realized by bending a sheet (23).

Method according to claim 11, wherein the method
comprises at least

- a first step in which a plurality of grooves are
made within the sheet (23) along internal delim-
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itating lines (29) that are parallel to a first longi-
tudinal fringe (25) of the sheet (23),

- a second step in which a first external part (32)
comprising the first longitudinal fringe (25) of the
sheet (23) is bended at 180° over a first internal
part (31) of the sheet (23) in order to make an
internal fold (24b) of a first rank canal (15a),

- a third step in which a first portion (28) of the
sheet (23) is bended at 180° over a median lon-
gitudinal line (27) of the sheet (23),

- a fourth step in which a second external part
(32) comprising a second longitudinal fringe (25)
of the sheet (23) is bended at 180° over the first
portion (28) of the sheet (23) in order to make
an externalfold (24a) ofthe firstrank canal (15a),
- a fifth step in which the folded sheet is brazed
to realize the tube (6).
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