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(54) HEAT EXCHANGER

(57) A heat exchanger (1) comprises a core (2), at
least one header (3) situated at and connected to least
one end of the core (2) and a housing (6) enclosing the
core (2). The housing (6) is received in the at least one
header (3). The at least one header (3) is provided at its
bottom (32) with supporting sections (35). The supporting

sections (35) are provided at the bottom (32) in positions,
which correspond to positions of walls of the housing (6),
which need be sealed. The housing (6) rests on the sup-
porting sections (35) so that a gap (7) is created between
the housing (6) and the bottom (32) of the at least one
header (3).
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a heat ex-
changer, especially to a heat exchanger for a vehicle,
with improved means for positioning a housing in a head-
er of the water cooled heat exchanger.

PRIOR ART

[0002] Generally, a conventional prior art heat ex-
changer comprises a core and two headers situated at
two longitudinal ends of the core. One header is connect-
ed to an inlet tank, while the other is connected to an
outlet tank. The heat exchanger comprises a housing,
which encloses the core. Longitudinal ends of the hous-
ing are received in the headers. The housing, when in-
serted into the header, rests on a bottom of the header
and contact surfaces between the housing and the head-
ers should be as flat an uniform as possible. All compo-
nents of the heat exchanger are connected to one an-
other by brazing. However, due to limitations of manu-
facturing and brazing techniques the contact surfaces
can become uneven or can be provided with ridges and
folds. In result, the housing can be twisted or lilted with
respect to the headers. This in turn can compromise prop-
er contact between the housing and the headers, espe-
cially at a brazing area. It also means that the housing
and the headers may not be properly brazed to one an-
other, which may lead to leaks, especially at areas near
corners of the headers.
[0003] A solution similar to the one described above is
disclosed in DE102010040983 A1. In this heat exchang-
er the housing comprises a series of protruding tabs,
which are received in cut-outs of the headers when the
housing rests on the headers. The tabs help to maintain
the position of the housing with respect to the headers
when the heat exchanger is first assembled. Still, follow-
ing brazing and due to any manufacture defects of the
headers, the tabs can slid out of the cut-outs. In result,
the housing can rotate/tilt with respect to the headers and
this can lead to the situation, where non-brazed areas
are formed between the housing and the headers, which
in turn can be a source of leaks.
[0004] Moreover, very often, housings used in a heat
exchanger consist of a few separate plates, which are
connected to one another to form the housing itself. Due
to machining restrictions corresponding corners of the
headers cannot imitate, at their entire length down to the
bottom of the headers, the shape of the corners of the
housing what means that the housing can be blocked too
early at its corners in the headers. In other words the
housing can be tilted with respect to the headers, which
affects the brazing quality.

PURPOSE OF THE INVENTION

[0005] The purpose of the present invention is to pro-
vide a heat exchanger, which would overcome the draw-
backs described in connection with the prior art.
[0006] In particular, the purpose of the present inven-
tion is to provide a heat exchanger, in which the housing
and the headers would be properly brazed to one another
at their entire perimeters, what significantly reduces the
risk of any leaks being formed.

SUMMARY OF THE INVENTION

[0007] A heat exchanger according to the present in-
vention comprises a core, at least one header situated
at and connected to least one end of the core and a hous-
ing enclosing the core. The housing is received in the at
least one header. The at least one header is provided at
its bottom with supporting sections. The supporting sec-
tions are provided at the bottom in positions, which cor-
respond to positions of walls of the housing, which need
be sealed. The housing rests on the supporting sections
so that a gap is created between the housing and the
bottom of the at least one header.
[0008] Further advantageous embodiments of the
present invention are defined in dependent claims.
[0009] The heat exchanger according to the present
invention provides a reliable solution, which ensures a
sealed connection between the housing and the head-
er(s). Use of the supporting sections results in the hous-
ing being separated in a longitudinal direction of the hous-
ing and the core from the bottom of the header (s) in a
repeatable and predictable manner. Any defects in the
manufacturing and brazing processes of the heat ex-
changer, especially the bottom of the header, does not
affect the position of the housing because any folds and
creases created at the bottom of the header do not extend
high enough to reach an edge of the housing, which is
in contact with the supporting sections.
[0010] Moreover, the supporting sections provide well
defined contact points between the housing and the
headers. Any randomness of the contact points is almost
entirely reduced.
[0011] Additionally, as the position of the housing with
respect to the header is secured, the present invention
provides a continuous and stable brazing area between
the walls of the housing and a peripheral wall of the head-
er. It means that the relative position of the housing and
the header does not change during brazing and a solder
can easily solidify and bond to the housing and the header
at the entire brazing area, leaving no non-brazed points.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The present invention is described in more de-
tail below, with reference to the accompanying drawings,
which present non-limiting embodiments of the present
invention, where:
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Fig. 1 shows a perspective view of a heat exchanger
of the present invention;
Fig. 2 shows a perspective view of a header;
Fig. 3 shows a top view of the header;
Fig. 4 shows a partial cut-away perspective view of
the heat exchanger;
Fig. 5 shows a perspective detailed view of another
example of the header; and
Fig. 6 shows a schematic view of a brazing area be-
tween the header and a housing.

EMBODIMENTS OF THE INVENTION

[0013] A heat exchanger 1 comprises a core 2 and two
headers 3 situated at and connected to two longitudinal
ends of the core 2. The heat exchanger 1 further com-
prises an inlet tank 4 and an outlet tank 5. The inlet and
outlet tanks 4, 5 are connected to the headers 3 and are
used to deliver a fluid to be cooled down, preferably air,
to and out of the core 2.
[0014] The core 2 includes a plurality of flat hollow flow
tubes 21 and a plurality of flow turbulators 22 placed ther-
ebetween. The flat hollow flow tubes 21 are in fluid com-
munication, through the headers 3, with the inlet and out-
let tanks 4, 5 and define together a first fluid circuit for
the fluid to be cooled down. The heat exchanger 1 further
comprises a housing 6, shown schematically in Fig. 1,
which encloses and seals the core 2. The housing 6 de-
fines a second fluid circuit for a coolant. The housing 6
comprises inlet and outlet ports 61, shown schematically
in Figure 1, through which the coolant flows into and out
of the housing 6.
[0015] In the embodiment shown in the Fig. 1 the hous-
ing 6 is made of two opposing plate members 62 and two
outermost flat hollow flow tubes 21, which are connected
to one another at their edges. The housing 6 is inserted
with its longitudinal ends, with respect to a longitudinal
direction A of the heat exchanger 1, the core 2 and the
housing 6, into the headers 3.
[0016] The header 3 comprises a peripheral wall 31
and a bottom 32. The peripheral wall 31 has teeth 33
protruding therefrom in the longitudinal direction A of the
heat exchanger 1, which are bent over the inlet and outlet
tanks 4, 5 to connect the inlet and outlet tanks 4, 5 to the
headers 3. The bottom 32 comprises a plurality of slots
34, which receive the flat hollow flow tubes 21 of the core
2.
[0017] The header 3 is provided at the bottom 32 with
a series of supporting sections 35, preferably in the form
of steps, which protrude from the bottom 32 in the vicinity
of the peripheral wall 31 towards the housing 6. Prefer-
ably, the supporting sections 35 are in contact with the
peripheral wall 31. When the heat exchanger 1 is assem-
bled the housing 6 fits with its longitudinal ends into the
headers 3, occupies the space between the peripheral
wall 31 and the core 2, as shown in Fig. 4, and rests on/is
in contact with the supporting sections 35. The supporting
sections 35 can be 0.1-5.0 mm high, as measured from

the bottom 32 of the header 3 towards the housing 6.
[0018] The supporting sections 35 of the header 3 are
provided at positions, which correspond to positions of
walls of the housing 6, which need be sealed with respect
to the header 3. In the embodiment of the present inven-
tion shown in figures 1-3 the walls of the housing 6 to be
sealed are two opposing plate members 62. Therefore,
the supporting sections 35 are located at the bottom 32
next to two opposing portions of the peripheral wall 31
of the header 3, which correspond to the two opposing
plate members 62 of the housing 6. In other words the
supporting sections are 35 associated with the walls of
the housing 6, which need be sealed.
[0019] Preferably, as shown in the figures, the header
3 and the housing 6 have a square/rectangular cross
section with corners and the supporting sections 35 are
located near the corners of the header 3, next to the afore-
mentioned two opposing portions of the peripheral wall
31. More precisely, four supporting sections 35 are pro-
vided and they are divided into two sets, two supporting
sections 35 in each set, and these two sets are located
at two opposing portions of the bottom 32, each support-
ing section 35 near respective corner of the header 3, as
shown in fig. 3.
[0020] When the housing 6 rests on the supporting sec-
tions 35 a gap 7 is formed between the housing 6 and
the bottom 32 of the header 3. In other words the housing
6 is not in direct contact with the bottom 32 and is spaced
apart from the bottom 32. This also ensures that contact
points between the housing 6 and the header 3 are well
defined and controlled. Otherwise, due to errors and im-
perfections in the header manufacturing process the bot-
tom 32 could include ridges and folds protruding from the
bottom and the contact points would be random, which
could lead to non-sealed connection between the hous-
ing 6 and the header 3 and resultant leaks. A secondary
effect is that a continuous and uniform brazing/contact
area is ensured between the housing 6 and the peripheral
wall 31 of the header 3.
[0021] The present invention is not limited to the em-
bodiments described above. In different embodiments of
the present invention the form/shape of the supporting
sections 35 can vary. For example, the supporting sec-
tions 35 can have a cuboid form with a flat top, as shown
in Figs. 2-4. Alternatively, the supporting sections 35 can
have a rounded form, as shown in fig. 5.
[0022] In the preceding description the housing 6 was
defined as being made of two opposing plate members
62 and two outermost flat hollow flow tubes 22. In another
embodiment of the present invention the housing 6 can
comprise four separate plates, which together form the
housing 6 itself, are connected to one another at their
edges and enclose the core 2 therein. In this case all four
separate plates of the housing 6 are walls that need be
sealed. In result, the supporting sections 35 are located
near each portion of the peripheral wall 31 of the header 3.
[0023] Moreover, the plates of the housing 6 need not
be necessarily flat. The plates can have other shapes, if
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desirable.
[0024] In yet another embodiment of the present in-
vention, not show in the drawings, the heat exchanger 1
can also comprise only one header 3, which is situated
at and connected to one end of the core 2. In such a
case, the core 2 defines a U-shaped first fluid circuit,
which starts and ends at the same one header 3. The
header 3 comprises and inlet and outlet ports or one in-
let/outlet tank is connected thereto. The housing 6 en-
closes the core 2 and is received with its one end in the
one header 3, while the other end of the housing 6 is
closed.
[0025] All components of the heat exchanger 1, namely
the core 2, the header(s) 3, the inlet/outlet tank(s) 4, 5
and the housing 6, are connected to each other by braz-
ing. Materials used for the heat exchanger 1 are those
suitable for brazing, for example aluminum and its alloys.
[0026] In the embodiment of the heat exchanger 1
where the housing 6 is made up of two opposing plate
members 62 the walls of the housing 6 that need be
sealed are two opposing plate members 62, for the rea-
sons explained above. The supporting sections 35 en-
sure that the contact points between the two opposing
plate members 62 and the header 3 are well defined and
the two opposing plate members 62 rest in place when
the heat exchanger 1 is assembled and brazed. The out-
ermost flat hollow flow tubes 21, which also form the
housing 6, are already inserted into slots 34 of the head-
ers 3. This connection is usually subject to different tol-
erance requirements and in itself is relatively more fluid-
tight. It means that the outermost flat hollow flow tubes
21 are properly brazed to the header 3 without the need
for assisting arrangements. If the housing 6 includes four
separate plate members, which define the housing 6 itself
and enclose entirely the core 2 therein all these four sep-
arate plate members are walls of the housing 6 that need
be sealed.
[0027] Generally, in the context of the present inven-
tion "walls of the housing 6, which need be sealed" are
to be understood as walls of the housing 6 that are likely
to be susceptible to connection issues as explained
above. Consequently, if the terminal flat hollow flow tubes
21 constitute a part of the housing 6, they need not be
sealed in this sense, as they way of connecting the tubes
21 via introduction into the header slots 34 implies smaller
susceptibility to leaks (for example, there are stricter tol-
erance requirements, and the tubes 21 and/or slots 34
are dimensioned so that the tubes 21 need to be pushed
inside the slots 34, etc.). Moreover, a wall of the housing
6 is to be understood as one essentially continuous
wall/surface of the housing 6 limited by edges/abrupt
bends.

Claims

1. A heat exchanger (1) comprising:

a core (2);
at least one header (3) situated at and connect-
ed to at least one end of said core (2); and
a housing (6) enclosing said core (2), said hous-
ing (6) being received in said at least one header
(3);
characterized in that
said at least one header (3) is provided at its
bottom (32) with supporting sections (35);
wherein said supporting sections (35) are pro-
vided at said bottom (32) in positions, which cor-
respond to positions of walls of said housing (6),
which need be sealed; and
wherein said housing (6) rests on said support-
ing sections (35) so that a gap (7) is created
between said housing (6) and said bottom (32)
of said at least one header (3).

2. The heat exchanger according to claim 1, charac-
terized in that said supporting sections (35) are
0.1-5.0 mm high, as measured from said bottom (32)
of said at least one header (3) towards said housing
(6).

3. The heat exchanger according to any of the preced-
ing claims, characterized in that said supporting
sections (35) have a cuboid form.

4. The heat exchanger according to any of claims 1-2,
characterized in that said supporting sections (35)
have a rounded form.

5. The heat exchanger according to any of the preced-
ing claims, characterized in that said core (2) com-
prises a plurality of flat hollow flow tubes (21) and
said heat exchanger (1) comprises two opposing
plate members (62), two outermost flat hollow flow
tubes (21) and said two opposing plate members
(62) defining together said housing (6), said support-
ing sections (35) being provided at said bottom (32)
in positions corresponding to positions of said two
opposing plate members (62).

6. The heat exchanger according to claim 5, charac-
terized in that it comprises four supporting sections
(35) and said supporting sections (35) are divided
into two sets, two supporting sections (35) in each
set, said sets being located at two opposing portions
of said bottom (32), corresponding to said positions
of said two opposing plate members (62).

7. The heat exchanger according to any of claims 1-4,
characterized in that said housing (6) includes four
plate members connected to one another at their
edges and defining said housing (6), said supporting
sections (35) being provided at said bottom (32) in
positions corresponding to positions of said four
plate members.
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8. The heat exchanger according to any of the preced-
ing claims, characterized in that said at least one
header (3) and said housing (6) both have a rectan-
gular cross section with corners, said supporting sec-
tions (35) being situated near said corners of said at
least one header (3).

9. The heat exchanger according to any of the preced-
ing claims, characterized in that it comprises two
headers (3), said housing (6) being received with its
two longitudinal ends in said two headers (3).
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