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(54) Improved heat exchanger for an automotive vehicle

(57) A heat exchanger for an automotive vehicle
comprises a beam of tubes received at one end in a head-
er, and first and second chambers for circulating respec-

tive fluids. The chambers are separated by separating
means. The separating means comprise a baffle extend-
ing within a tube end received in said header.
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Description

[0001] The invention is concerned with a heat ex-
changer for an automotive vehicle comprising a beam of
tubes received at one end in a header. The header com-
prises first and second chambers for circulating respec-
tive fluids, which are separated by separating means.
[0002] Multiple chambers heat exchangers are known
for circulating a first fluid at a relatively high temperature
in a first chamber, and a second fluid at a relatively low
temperature in a second chamber. Those exchangers
can particularly be radiators, and are affected by various
and specific problems.
[0003] Amongst these problems is the difficulty of man-
ufacturing a reliable and resistant separation between
the two compartments of the exchanger. Another prob-
lem encountered is the strength of the portion separating
the two compartments, and the general strength of the
radiator due to the high strains induced by the tempera-
ture gradient of the fluids circulating therethrough.
[0004] US 6 942 014 teaches a heat exchanger in
which a double separating wall member is introduced in
a header for defining two chambers. The two chambers
and their respective associated tubes define two com-
partments. This design has shown reliability flaws of the
separation element between the two chambers, as well
as mechanical break problems of this element due to the
temperature gradient surrounding it.
[0005] EP 0 789 213 teaches a heat exchanger in
which two separation wall members are introduced in the
header, with some tubes connected to the portion of the
header comprised between the separation wall mem-
bers. This solution is expensive and impractical in terms
of design and industrialization, and it does not allow for
good performance of the exchanger.
[0006] US 6 883 600 teaches a similar heat exchanger,
in which the design of the baffles is modified to improve
their brazeability with the header. The baffles are not sim-
ple plate anymore and their edges are folded to have a
better contact area with the tank. A part of the tank flange
is cut to allow an approach area for introducing the baffles
in the tank. This solution is also expensive and impractical
in terms of design and industrialization, and it does not
allow for good performance of the exchanger.
[0007] The invention aims at improving the situation.
[0008] A heat exchanger for an automotive vehicle is
proposed, comprising a beam of tubes received at one
end in a header, said header comprising first and second
chambers for circulating respective fluids, and said
chambers being separated by separating means. In this
heat exchanger, said separating means comprise a baffle
extending within a tube end received in said header.
[0009] By using a baffle disposed within a tube end,
this exchanger allows for better performance by not hav-
ing dummy tubes. Moreover, there is no need for partic-
ular manufacturing of the header or of the tubes, since
the baffle can be adapted on regular heat exchangers.
This allows for higher productivity, and lowers mounting

times and production and design costs.
[0010] Finally, the baffle portion extending within said
tube end reinforces the tube portion which suffers the
most stress, thus insuring high reliability and strength of
the exchanger, while insuring good separation of the
chambers.
[0011] In this heat exchanger, the first and second
chambers may be arranged to receive respective fluids
having respective first and second selected temperature
ranges, the second selected temperature range being
lower than the first selected temperature range. Said baf-
fle may be disposed within the tube end received in the
second chamber which is closest to said first chamber.
[0012] In one embodiment, the baffle may extend into
the tube portion outside of said header, which allows for
better reinforcement of the receiving tube end.
[0013] In another embodiment, the baffle comprises a
main portion to adapt the header and a thinned portion
to settle in the tube end in which it is received. The main
portion and the thinned portion may be separated by a
tapered portion.
[0014] Thus, there need not be any specific arrange-
ment to maintain the baffle in place before brazing, which
further lowers mounting times and production and design
costs.
[0015] In yet another embodiment, the tube receiving
said baffle has two channels separated by a wall member,
and the baffle comprises a cutting to settle in said wall
member.
[0016] This allows for improved heat transfer and tube
design, while insuring that there need not be any specific
arrangement to maintain the baffle in place before braz-
ing.
[0017] In another embodiment, the header comprises
a cover and a collector having respective shapes, and
the baffle comprises edges accommodating the shape
of the cover. More specifically, the cover may have a U-
shaped cross section, and the edges of said baffle may
comprise a rounding for accommodating the corners of
the U-shaped cross section. This allows for high reliability
of the separation between said chambers.
[0018] The heat exchanger may be made of alumini-
um, steel or an aluminium or steel alloy.
[0019] Further advantages and characteristics will ap-
pear more clearly in the following specification, given by
way of illustration and in a non limiting manner, of em-
bodiments based on the drawings on which:

- Figure 1 shows a general face view of a heat ex-
changer according to the invention;

- Figure 2a shows a longitudinal sectional view of de-
tails of figure 1;

- Figure 2b shows cross sectional view of figure 2;

- Figure 3 shows a plan view of a baffle of figure 1; and
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- Figure 4 shows a plan view of detail IV of figure 3.

[0020] Figure 1 shows a heat exchanger comprising a
beam 10, comprised of a number of tubes 12 extending
mutually in a substantially parallel manner between
which cooling fins 14 are disposed.
[0021] The tubes 12 discharge at one end into a header
16, and, at another end into a header 18. Headers 16
and 18 have a U-shaped cross section, and extend in a
substantially parallel manner. Each of the header 16, 18
comprises a collector 36, 42, respectively.
[0022] All the components of this exchanger, that is
tubes 12, fins 14 and headers 16 and 18 are made of
metal and brazed together.
[0023] The beam is divided into a part A forming a cool-
er of a first fluid and comprised of tubes 12a, and a part
B forming a cooler of a second fluid and comprising of
tubes 12b.
[0024] Tubes 12a are adapted to be circulated by a
first fluid F1 such as water. Tubes 12b are adapted to be
circulated by a second fluid F2, for example antifreeze.
It will be understood that the two fluids circulating in both
parts of the beam will be cooler by the same flow of air.
[0025] In order to separate both fluids, headers 16 and
18 comprise respective separating means 20 and 22.
Separating means 20 divides header 16 into a first cham-
ber 24 for fluid F1 and a second chamber 26 for fluid F2.
Similarly, separating means 22 divide header 18 into a
first chamber 28 for fluid F1 and into a second chamber
30 for fluid F2.
[0026] Fluid F1 enters first chamber 24 by an inlet tube
portion 32, circulates in tubes 12a via a parallel flow and
reaches second chamber 28 before output by an outlet
tube portion 34.
[0027] Fluid F2 enters second chamber 26 by an inlet
tube portion, circulates in tubes 12b via a parallel flow
and reaches second chamber 30 before output by an
outlet tube portion.
[0028] Figure 2a shows a longitudinal sectional view
of detail II of figure 1. Header 16 is comprised of a cover
40 and of a collector 36. In the described embodiment,
cover 40 and collector 36 are both made of aluminium
and are brazed together. These elements could be made
out of another metal, such as steel, or out of an aluminium
or steel alloy.
[0029] Detail II shows the adjacent ends of first cham-
ber 24 and second chamber 26 are shown, as well as
separating means 20, which will be described in further
detail below. As mentioned above, first fluid F1 is water,
and second fluid F2 is antifreeze in this embodiment, the
former having a much higher temperature than the latter.
[0030] Fluids F1 and F2 could also be identical (that
is water or antifreeze for both chambers 24 and 26), but
they could have different temperatures due to the fact
that they could originate from different parts of the cooling
circuit of the automotive vehicle. As a new embodiment
not shown in the appended drawings, it is possible to
provide counter flow fluids, i.e. that inlet F1 is set on the

opposite side than inlet F2.
[0031] Collector 36 has a plurality of openings 44 which
receive tubes 12. Separating means 20 are realized as
a baffle which extends partially within a tube.
In an upper portion 50, baffle 20 fills the whole section
comprised between cover 40 and collector 36, and ef-
fectively separates header 16 into chambers 24 and 26.
[0032] In a lower portion 52, baffle 20 extends through
a tube until a portion of this tube that is lower than the
lower part of header 16.
[0033] That is, when the heat exchanger is brazed, baf-
fle 20 constitutes a reinforcement of the tube in which it
is received in its small radius. This way, the tube receiving
baffle 20 is effectively reinforced to resist the temperature
gradient around it.
[0034] Researches by the applicant have shown that
in such designs, the tube which suffers the most stress
is the first tube of the chamber circulating the fluid with
the lowest temperature.
[0035] Baffle 20 is thus received in the first tube 12b
of chamber 26, and it is placed against the wall of tube
12b which is in contact with chamber 24. In this arrange-
ment, baffle 20 separates effectively chambers 24 and
26 after brazing of the heat exchanger, while reinforcing
the most stressed tube end.
[0036] As appears on figure 2a, baffle 20 occupies part
of the output section of the tube end in which it is received.
This allows the strengthening of the tube radius against
thermal stress, while insuring that the tube which re-
ceives baffle 20 is not rendered dummy. As a possibility
with the invention, the baffle 20 occupies from 20% up
to 100% of the output section of the tube end and more
advantageously, up to 50% of the output section of the
tube. We have noted that in this last range, the decrease
of performance of the heat exchanger (dummy tubes)
was not relevant.
[0037] Figure 2b is a cross sectional of figure 2 and is
taken inside the tube 12b which receives baffle 20. This
figure shows best the U-shape of cover 40 and collector
36 which are brazed together along the respective
branches of their U-shape.
[0038] As appears on this figure, tubes 12 of the de-
scribed embodiment have two channels 121 and 122
which are separated by a wall 123 having an axis of sym-
metry X-X.
[0039] Reference will now be made to figure 3 and 4
which best show the baffle of figure 2a and 2b.
[0040] As shown on figures 2a and 3, upper portion 50
of baffle 20 has edges 54 each with a rounding 56 which
accommodates the rounded portion of cover 40 at the
corners of the U-shape. This allows for better brazing.
[0041] At the other end, lower portion 52 of baffle 20
is connected to upper portion 50 by a tapered portion 58.
Tapered portion 58 allows for good insertion inside the
tube end, and constitutes a stop for the insertion of baffle
20.
[0042] As such, upper portion 50 constitutes a main
portion accommodating the inside of header 16 for a well
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sealed separation, while lower portion 52 constitutes a
thinned portion which accommodates the inside of the
tube in which it is received.
[0043] Lower portion 52 also comprises cut edges 60,
which permit easy mounting of baffle 20 inside tube 12.
Lower portion 52 further comprises a cutting 62 for ac-
commodating wall member 123 of the tube in which it
extends.
[0044] As seen on figure 4, cutting 62 is slightly ta-
pered, such that the lowest portion of cutting 62 is larger
than the highest portion of cutting 62. Cutting 62 thus
enables good positioning of baffle 20 in tube 12 and in-
sures the mechanical stability of baffle 20 before brazing
of the heat exchanger.
[0045] The above specification shall not be interpreted
as a restricting description of the invention. More specif-
ically, the scope of the invention comprises all alterna-
tives which will readily appear to the man skilled in the art.
For example, the baffle may comprise several cuttings
in order to accommodate tubes with more than two chan-
nels, or none should there be only one. Also, while the
above described heat exchanger comprise aluminium
headers having a U-shape, all sorts of shape may be
used for these headers, as well as a variety of materials
including steel, steel alloys or aluminium alloys.
[0046] The scope of the invention is to be defined by
the following claims.

Claims

1. Heat exchanger for an automotive vehicle compris-
ing a beam of tubes (12) received at one end in a
header, said header (16) comprising first (24) and
second (26) chambers for circulating respective flu-
ids, and said chambers (24, 26) being separated by
separating means (20, 22), characterized in that
said separating means (20, 22) comprise a baffle
(20) extending within a selected tube end (12b) re-
ceived in said header (16) while allowing fluid to cir-
culate therethrough.

2. Heat exchanger according to claim 1, characterized
in that the first and second chambers (24, 26) are
arranged to receive respective fluids (F1, F2) having
respective first and second selected temperature
ranges, the second selected temperature range be-
ing lower than the first selected temperature range,
and that said selected tube end (12b) is the tube end
received in the second chamber (26) which is closest
to said first chamber (24).

3. Heat exchanger according to claim 1 or 2, charac-
terized in that said baffle (20) extends into the tube
portion outside of said header (16).

4. Heat exchanger according to any of the preceding
claims, characterized in that the baffle (20) com-

prises a main portion (50) to adapt the header (16)
and a thinned portion (52) to settle in the selected
tube end (12b).

5. Heat exchanger according to claim 4, wherein said
main portion (50) and said thinned portion (52) are
separated by a tapered portion (58).

6. Heat exchanger according to any of the preceding
claims, characterized in that the selected tube end
has two channels (121, 122) separated by a wall
member (123), and that said baffle (20) comprises
a cutting (62) to settle in said wall member (123).

7. Heat exchanger according to any of the preceding
claims, characterized in that said header (16) com-
prises a cover (40) and a collector (36) having re-
spective shapes, and that said baffle (20) comprises
edges (54) accommodating the shape of the cover
(40).

8. Heat exchanger according to claim 7, characterized
in that said cover (40) has a U-shaped cross section,
and that said edges (54) of said baffle (20) comprise
a rounding (56) for accommodating the corners of
the U-shaped cross section.

9. Heat exchanger according to any of the preceding
claims, characterized in that said baffle (20) has a
cross section area equal to XX of the selected tube
end output flow area.

10. Heat exchanger according to any of the preceding
claims, characterized in that it is made of alumin-
ium, steel or an aluminium or steel alloy.
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