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(54) HEAT EXCHANGER ASSEMBLY

(57) The present invention relates to the heat ex-
changer assembly comprising at least two manifolds (1),
each of which includes the cover (4) closed at both ends
having defined therein at least one longitudinal channel
(5), as well as many slots (10) on one of the surfaces of
said cover (4), and the header (2) applied on said cover
(4) and extending beyond the ends of said cover (4),
wherein the header (2) has a plurality of slots (3) at po-
sitions corresponding to the positions of said slots (10)
of said cover (4). The flat tubes (17) extend between the
manifolds (1) for conducting a cooling medium, wherein
the ends of each flat tube (17) are tightly attached in

corresponding slots (3) of the headers (2) of the mani-
folds, while the fins (18) extend between adjacent flat
tubes (17). In the parts of the header (2) extending be-
yond the ends of the cover (4) additional extreme slots
(3a) are formed and the heat exchanger assembly com-
prises additional extreme flat tubes (17a) extending par-
allel to the flat tubes (17) between the extreme openings
(3a) of the opposed manifolds (1). The ends of said ex-
treme flat tubes (17a) pass through the extreme slots
(3a) of the header (2) and are at least in part bent towards
the ends of the covers (4) of the manifolds (1).
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Description

Technical Field

[0001] The present invention relates to a heat ex-
changer assembly.

Background Art

[0002] From prior art disclosed in EP14461546, a heat
exchanger comprising flat tubes arranged in parallel one
above the other, between which heat-dissipating fins are
extended, is known. The ends of the flat tubes are tightly
joined to manifolds extending perpendicular to the flat
tubes.
[0003] The manifolds consist of two components: a
cover and a header applied to and bent over the cover.
Both those elements are provided with a plurality of cor-
responding slots into which ends of said flat tubes of the
heat exchanger assembly are inserted. The cover is pro-
vided with at least one longitudinal channel defined there-
in, which, in combination with channels inside the flat
tubes, forms a closed circuit for a flow of a cooling me-
dium.
[0004] During assembling the heat exchanger, the flat
tubes between which the fins extend are introduced into
the slots of both manifolds.
[0005] In order to close the channels of the cover of
the manifold the plugs are placed at each end of the cov-
er. The header extends beyond the ends of the cover
and the plugs are arranged inside of the header and im-
mobilized by a total or point deformation of the walls of
the header. Then, the brazing of the elements is carried
out for permanent and tight connection of all elements.
[0006] In a such design of the heat exchanger assem-
bly there is no elements for locking mutual position of the
flat tubes and manifolds which results in occurring a risk
of spontaneous rotation of the manifold about its longi-
tudinal axis, whereby the position of the ends of the flat
tubes with respect to the slots of the cover and the header
is improper. This usually leads to improper connection
of these elements during brazing and to the formation of
leaks of the system or lack of orthogonality between the
cover and tubes.
[0007] The present invention aims to ensure stabiliza-
tion of the position of the whole assembly before and
during soldering, thereby eliminating the above-men-
tioned possibility of changing the position of the manifold
in relation to the flat tubes and preventing the risk of leak-
age occurring between the flat tubes and the manifolds
during joining these elements in the brazing process.

Disclosure of the Invention

[0008] The above object is achieved by a heat ex-
changer assembly according to Claim 1 and the following
dependent Claims.
[0009] According to the invention there is provided a

heat exchanger assembly comprising at least two man-
ifolds, each of which comprises a cover being a single
element having a closed contour and having defined
therein at least one longitudinal channel, and also many
slots on one of the surfaces of said cover, wherein said
slots are in fluid communication to said at least one lon-
gitudinal channel and the cover is closed at both ends;
and a header applied on said cover and extending be-
yond the ends of said cover, wherein the header has a
plurality of slots at positions corresponding to the posi-
tions of said slots of said cover and further said header
is fixedly connected to and sealed against said cover.
Between the manifolds extend flat tubes for conducting
a cooling medium, and the ends of each flat tube are
tightly attached in corresponding slots of the headers of
the manifolds. Between adjacent flat tubes extend fins.
In the parts of the header extending beyond the ends of
the cover are formed additional extreme slots, while the
heat exchanger assembly comprises additional extreme
flat tubes extending parallel to the flat tubes between the
extreme openings of the opposed manifolds, wherein the
ends of said extreme flat tubes pass through the extreme
slots of the cover and are at least in part bent towards
the ends of the housings of the manifolds.
[0010] The ends of extreme flat tubes can be cut par-
allel to the longitudinal axes of the extreme flat tubes
forming two side portions and at least one central portion
wherein said at least one central portion and the side
portions are bent toward the end of the corresponding
cover.
[0011] The fins can extend between the extreme flat
tubes and their adjacent flat tubes.
[0012] Both said header, said cover, as well as the flat
tubes and the fins are made of aluminium and/or its alloys
and are connected together by means of brazing.
[0013] The extreme flat tubes may be connected to the
header by means of brazing.
[0014] At least one manifold can be closed at both its
ends by a plug, wherein the bent end of the extreme flat
tube presses the plug against the cover of the manifold.
[0015] Said plug may be made of aluminium and/or its
alloys and may be connected to said header and said
cover by means of brazing.
[0016] The size of said slots of said cover is at least
equal or greater than the size of said slots of said header.
[0017] Said header can be applied on said cover in a
such manner that one surface of said cover is exposed,
wherein said surface comprises at least one port which
is in fluid communication to said at least one longitudinal
channel, for connection to an external circuit of the cool-
ing medium.
[0018] An advantage of the invention is that it elimi-
nates in a simple way the previously described problems
of the prior art by using the existing components used in
the construction of the heat exchanger assembly, and
thus avoiding the additional costs related to the develop-
ment and production of new elements.
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Brief description of the drawings

[0019] An embodiment of the present invention is
shown in the accompanying drawings, in which:

Fig. 1 is an exploded perspective view of the heat
exchanger assembly according to the invention,
Fig. 2 is a perspective view of the manifold connected
to the flat tubes and the extreme flat tube, according
to the invention,
Fig. 3 shows a cross-sectional perspective view of
the flat tube which is placed in the slots of the man-
ifold,
Fig. 4 is a cross-sectional perspective view of the
extreme flat tube which is placed in the extreme slot
of the header of the manifold according to the inven-
tion before the bending operation of the end of the
extreme flat tube,
Fig. 5 shows a view as in fig. 6, wherein the end of
the extreme flat tube is bent,
Fig. 6 shows another example of the bending of the
end of the extreme flat tube.

Embodiments of the invention

[0020] The heat exchanger assembly 19, shown in ex-
ploded view in fig. 1, comprises three manifolds 1, two
of which are aligned with each other and are, respective-
ly, an inlet manifold for introducing a cooling medium
through a corresponding opening 13 and an outlet man-
ifold for discharging the cooling medium from the system
through the respective opening 13, while the intermediate
manifold is located opposite of said inlet and outlet man-
ifold for returning the cooling medium from the input man-
ifold to the output manifold.
[0021] In other preferred embodiments of the heat ex-
changer assembly 19, one manifold 1 on each side of
the assembly is used, each of which has an opening/port
13, wherein one of the manifolds is an inlet manifold and
the other is an outlet manifold. Similarly, it is possible to
apply one manifold 1 on each side of the assembly,
wherein one manifold does not have openings/ports 13
and the other has two openings/ports 13 for supplying
and discharging a cooling medium.
[0022] It is also possible butt connection of some man-
ifolds 1 in one longer manifold.
[0023] Each manifold 1 includes a header 2 and a cover
4. The header 2 is manufactured from the plate, prefer-
ably of aluminium and/or its alloys, of a thickness of 0.8
mm to 2 mm, preferably 1 mm, by means of the stamping
process and bent in such manner that it substantially rep-
licates the external shape of the cover 4. By such struc-
ture of the header 2 it is easy to manufacture. The cover
2 made of aluminium and/or its alloys may be plated on
its one or both sides and has a plurality slots 3 arranged
in a single row, in which the aluminium flat tubes 17 are
introduced during assembling of the heat exchanger 19.
The slots 3 are precisely made slots, so that the ends of

the flat tubes 17 are tightly received in the slots 3.
[0024] The cover 4 is the uniform element having a
closed hollow profile made by means of an extrusion
process having thick and massive walls ensuring resist-
ance to high working pressure. In the illustrated embod-
iment, said cover comprises in its interior two separate
longitudinal channels 5 for a flow of a cooling medium,
but it should be noted that the cover may comprise one
or more than two longitudinal channels, depending on
the intended use of the heat exchanger 19. The channels
5 are separated from each other by a reinforcing arch 7
in order to strengthen the structure of the cover 4 and
the entire manifold 1. The cover 4 has also a plurality of
slots 10 at positions corresponding to the positions of the
slots 3 in the header 2, wherein the slots 10 need not be
made with such precise dimensions as the slots 3 of the
header 2 that is their dimensions did not have to be ex-
actly matched to the dimensions of the flat tubes 17. It is
sufficient if the slots 10 will have a size larger than or at
least the same size as the flat tubes 17 have and thus
also the size of the slots 3. This results in that the flat
tubes 17 are received loosely into slots 10 and tightly into
slots 3. The slots 10 can be made by a process using a
saw milling, which process does not have to be precise,
which causes that the cover 4 made in that way is simple
and cheaper to manufacture. The slots 10 are further in
fluid communication to the channels 5 of the cover 4. Like
the header 2, the cover 4 is also preferably made of alu-
minium and/or its alloys.
[0025] As illustrated in fig. 2, in the process called
crimping the header 2 is applied and bent over the cover
4, in particular over its corners, so that a larger portion
of one of the outer surfaces of the cover 4, preferably the
exposed surface 12 opposite to the surface on which the
slots 10 are made, remains preferably uncovered by the
header 2. Of course, the header 2 does not have to pro-
tect the almost entire or entire surface of the cover 4. It
is sufficient if the header 2 will cover at least a surface
of the cover 4 in which the slots 10 are arranged.
[0026] The header 2 projects longitudinally beyond the
cover 4, namely beyond the ends 14 of the cover 4, so
as to form a seat 15 for the baffle/plug 16, preferably of
aluminium and/or its alloys, for sealing the ends 14 of the
cover 4 and the whole manifold 1.
[0027] The header 2 and the cover 4 are joined togeth-
er and sealed to each other, as well as with respect to
the plug 16, by brazing in a brazing furnace. This causes
sealing all contact edges between these elements. The
manifold 1 assembled in this way has a substantially rec-
tangular cross-section.
[0028] During assembling of the heat exchanger as-
sembly 19 a process called collecting is performed, in
which the flat tubes 17 equipped with internal channels,
between which fins 18 extend, are introduced into the
slots 3, 10 of the components of the manifolds 1. The
tubes are firstly received tightly into the slots 3 and next
loosely into the slots 10, wherein edges of the tubes abut
against an internal surface of the slots 10 with the result
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that its further movement deeper into the cover 4 is
stopped. The flat tubes 17 are secured to and sealed
against the manifolds 1 by brazing between the flat tube
17 and the header 2, i.e. around the slots 3.
[0029] It was noted that in the assembled heat ex-
changer assembly 19, which is prepared for the brazing
process, an attachment of the flat tubes 17 in slots 3 of
the manifolds 1 does not provide a sufficiently stable
maintaining of the mutual position of these elements.
There is a risk that the manifolds 1 can rotate around
their longitudinal axes causing that the ends of the flat
tubes 17 are not correctly positioned in the slots 3, 10 of
the manifolds 1. It causes improper attachment and seal-
ing of these components during brazing.
[0030] Therefore, additional extreme slots 3 are
formed on the extreme lengths of the headers 2, which
are arranged at borders of the heat exchanger assembly
19 and which extend beyond the ends of the covers 4
and plugs 16 provided thereon, as shown in figures 1 and
2. Furthermore, the additional two stiffening extreme flat
tubes 17a are provided, the ends of which are inserted
into respective said extreme slots 3a of the manifolds 1
and then bent towards the cover 4 of the respective man-
ifold 1 by applying a bending force F over the entire width
of the tube, as shown in figures 4 and 5.
[0031] In this way, the manifolds 1 are fixed relative to
one another and to the set of the flat tubes 17 so that the
possibility of their rotation has been eliminated.
[0032] Using the additional extreme flat tubes 17a as
stiffening elements do not require development of new
elements, as the elements used in the construction of
the heat exchanger assembly 19 are used, which is ad-
vantageous from the point of view of manufacturing
costs.
[0033] It should be noted that extreme flat tubes 17a
are not part of the cooling medium circuit, since their ends
are above the plugs 16 closing the channels 5 of the
manifolds 1. However, due to the fact that the fins 18
extend between the extreme flat tubes 17a and their ad-
jacent flat tubes 17, said extreme flat tubes 17a are in-
volved in the heat exchange process.
[0034] Furthermore, the extreme flat tubes 17a may
be bent to such an extent that they press on the plug 16
pressing it against the cover 4, so that the better protec-
tion against leakage of the connection between the plug
16 and the cover 4 is ensured, as shown in fig. 5. In
addition, pressure of the plugs 16 by means of the ends
of the extreme flat tubes 17a eliminates the necessity to
deform the walls of the header in order to hold plugs 16
in place. It should be also added that the extreme flat
tubes 17a may also be joined to the slots 3a of the head-
ers 2 in the brazing process of the remaining elements
of the heat exchanger.
[0035] In the embodiment shown in fig. 6, the end of
the additional flat tube 17 has been cut along the tube
axis, and next only its extreme parts 21 and central por-
tion 22 has been bent. Such a method of immobilizing
an additional flat tube is advantageous because it is pos-

sible to use less bending force applied only to the de-
formed portions, and additionally a concentration of pres-
sure is increased.

Claims

1. A heat exchanger assembly comprising
at least two manifolds (1), each of which comprises

a longitudinal cover (4) having defined therein
at least one longitudinal channel (5) and also
many slots (10) located on a surface of said cov-
er (4), wherein said slots (10) are in fluid com-
munication to said at least one channel (5) and
the cover (4) is closed at both ends; and
a header (2) applied on said cover (4) and ex-
tending beyond the closed ends of said cover
(4), wherein the header (2) has a plurality of slots
(3) at positions corresponding to the positions
of said slots (10) of said cover (4) and further
said header (2) is fixedly connected to and
sealed against said cover (4);

flat tubes (17) extending between the manifolds (1)
for conducting a cooling medium, wherein the ends
of each flat tube (17) are tightly attached in corre-
sponding slots (3) of the headers (2) of the manifolds,
fins (18) extending between adjacent flat tubes (17),
characterized in that:

in the parts of the header (2) extending beyond
the closed ends of the cover (4) additional ex-
treme slots (3a) are formed, while the heat ex-
changer assembly comprises additional ex-
treme flat tubes (17a) extending parallel to the
flat tubes (17) between the extreme openings
(3a) of the opposed manifolds (1), wherein the
ends of said extreme flat tubes (17a) pass
through the extreme slots (3a) of the header (2)
and are at least in part bent towards the ends of
the respective cover (4).

2. The heat exchanger assembly according to Claim 1,
characterized in that the ends of the extreme flat
tubes (17a) are cut parallel to the longitudinal axes
of the extreme flat tubes (17a) forming two side por-
tions (21) and at least one central portion (22) where-
in said central portion (22) and side portions (21) are
bent toward the end of the corresponding cover (4).

3. The heat exchanger assembly according to Claim 1,
characterized in that the fins (18) extend between
the extreme flat tubes (17a) and their adjacent flat
tubes (17).

4. The heat exchanger assembly according to Claim 1,
characterized in that both said header (2), said cov-
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er (4), as well as the flat tubes (17) and the fins (18)
are made of aluminium and/or its alloys and are con-
nected together by means of brazing.

5. The heat exchanger assembly according to Claim 1,
characterized in that the extreme flat tubes (17a)
are connected to the header (2) by means of brazing.

6. The heat exchanger assembly according to Claim 1,
characterized in that at least one manifold (1) is
closed at both its ends by the plug (16), wherein the
bent end of the extreme flat tube (17a) presses the
plug against the cover (4) of the manifold (1).

7. The heat exchanger assembly according to Claim 6,
characterized in that said plug (16) is made of alu-
minium or its alloys and is connected to said header
(2) and said cover (4) by means of brazing.

8. The heat exchanger assembly according to Claim 1,
characterized in that the size of said slots (10) of
said cover (4) is at least equal or greater than the
size of said slots (3) of said header (2).

9. The heat exchanger assembly according to any one
of preceding Claims, characterized in that said
header (2) jest applied on said cover (4) in such a
manner that one surface (12) of said cover (4) is
exposed, wherein said surface (12) comprises at
least one port (13) which is in fluid communication
to said at least one longitudinal channel (5), for con-
nection to the external circuit of the cooling medium.
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