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A HEADER FOR A HEAT EXCHANGER

FIELD OF THE INVENTION

The invention relates to a header for a heat exchanger. In particular the invention
relates to a header for an automotive heat exchanger, in particular for a charge air

cooler.

BACKGROUND OF THE INVENTION

There are known heat exchangers where a bundle of tubes is mounted in a fluid tight
manner in a header, preferably in two opposite headers on each ending side of the
tubes in the bundle. The headers are attached to tanks, so that a fluid communication
can be achieved between them through said bundle of tubes. This is a case for

example for charge air coolers or water charge air coolers.

European patent application EP2310789 discloses a heat exchanger which
comprises fluid flow/heat-exchange elements, at least one fluid manifold into which
the heat-exchange elements open, at least one header plate for holding the heat-
exchange elements in place and at least one casing for accommodating the heat-

exchange elements. The fluid manifold is held in place directly by the casing.

A problem has been observed in relation to assembly of tubes and headers. In
particular, when a bundle of tubes is being inserted into openings in headers during
assembly process, the outer-most tubes in the bundle sometimes collide with a collar
of the header, which leads to deformation of tubes and/or the header. This can lead
to leaks in the assembly, which renders the whole heat exchanger non-operational or

non-efficient.
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There is therefore a need to provide a header for a heat exchanger with tubes, which
would solve the above-mentioned problem in a cost-effective and relatively easy to

implement manner.

SUMMARY OF THE INVENTION

The object of the invention is a header for a heat exchanger, in particular for a charge
air cooler, comprising an opening plane with plurality of openings for attachment of
tubes, a collar encircling the perimeter of the opening plane and protruding at least
partially above the opening plane, wherein the header further comprises guiding
protrusions located along inner perimeter of the collar adjacent to said openings and
configured to guide the tubes into the openings upon insertion, wherein the openings
have substantially rectangular shape with longer sides and shorter sides and are
arranged in series along their longer sides, wherein a first group of guiding
protrusions is located adjacent the longer sides of the openings, while a second

group of guiding protrusions is located adjacent the shorter sides of the openings.

Preferably, the collar has a rounded inside collar edge, the openings have rounded
inside opening edges, and each guiding protrusion forms a flat surface which
connects tangentially with the inside collar edge and the adjacent inside opening

edges.

Preferably, the flat surface is inclined with respect to the opening plane at an angle of
a, the a being comprised in the range 30-60°.

Preferably, the rounded inside collar edge has a radius R1, the rounded inside

opening edges have a radius R2, and the radius R1 is bigger than the radius R2.

Preferably, the rounded inside collar edge has a radius R1, the rounded inside

opening edges have a radius R2, and the radius R1 is equal to the radius R2.

Preferably, the guiding protrusions at the longer sides of the openings have a width
p1, while the guiding protrusions at the shorter sides of the openings have a width
p2, and the width p1 is equal to width p2.
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Preferably, the guiding protrusions at the longer sides of the openings have a width
p1 and are arranged in a distanced manner with respect to each other by a distance

d, wherein ratio p1/d is 2/15.

Preferably, the guiding protrusions at the short sides of the openings are located

substantially in the middle of those short sides.

The object of the invention is also a heat exchanger comprising a header as

described above and/or below.

BRIEF DESCRITPTION OF DRAWINGS

Examples of the invention will be apparent from and described in detail with

reference to the accompanying drawings, in which:

Fig. 1 shows an assembly of headers and tubes in an exploded view;
Fig. 2 shows a header in a top view;
Fig. 3 shows a header with a tube inserted into an outer-most opening of the header;

Fig. 4 shows a header with a tube in a closer view.

DETAILED DESCRIPTION OF EMBODIMENTS

Fig. 1 shows an assembly of headers and tubes in an exploded view. The tubes 20
are generally grouped into a bundle and together form a conduit for a liquid. The
tubes 20 are connected at both ends to headers 10. The headers 10 are adapted for
receiving said ends of the tubes 20. The tubes 20 have generally rectangular cross-

section, with rounded corners.

Fig. 2 shows a header 10 according to the invention in a top view. Header 10
comprises an opening plane 12 with plurality of openings 14 for attachment of tubes.
The tubes 20 can be introduced into these openings 14 and brazed, so that a fluid-
tight connection is obtained. Header 10 further comprises a collar 13 encircling the
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perimeter of the opening plane 12. The collar 13 protrudes at least partially above the
opening plane 12. Consequently, the opening plane 12 is located below the top
surface of the collar 13, i.e. it is not at the same level, and an inner perimeter 18 of
the collar 13 is created at the contact portion between the collar 13 and the opening
plane 12. The header 10 further comprises guiding protrusions 11a, 11b located
along the inner perimeter 18 of the collar 13 adjacent to the openings 14. The guiding
protrusions 11a, 11b are configured to guide the tubes 20 into the openings 14 upon
insertion. This means that even if the tubes 20 facing the openings 14 with adjacent
guiding protrusions 11a, 11b are slightly shifted towards the collar 13, the guiding
protrusions 11a, 11b will guide them so that they will enter the openings without any

damage done to header 10 and/or tubes 20.

The openings 14 have substantially rectangular shape with longer sides 14a and
shorter sides 14b and are arranged in series along their longer sides 14a. This
arrangement corresponds to the general arrangement of tubes 20 in a bundle which
are intended to be inserted into and connected to the header 10. A first group of
guiding protrusions 11a is located adjacent the longer sides 14a of the openings 14,
while a second group of guiding protrusions 11b is located adjacent the shorter sides
14b of the openings 14. This allows to prevent damage to collar 13 and/or tubes 20

along the whole inner perimeter of the collar 13 during insertion of the tubes 20.

Fig. 3 shows a header with a tube 20 inserted into an outer-most opening 14 of the
header 10. The guiding protrusions 11a at the longer sides 14a of the openings 14
have a width p1. The guiding protrusions 11b at the shorter sides 14b of the
openings 14 have a width p2. Preferably, the width p1 is equal to width p2.

Further, the guiding protrusions 11a at the longer sides 14a of the openings 14 have
a width p1 and are arranged in a distanced manner with respect to each other by a

distance d. Preferably, the ratio p1/d is 2/15.

Preferably, the guiding protrusions 11b at the short sides 14b of the openings 14 are
located substantially in the middle of those short sides 14b. This maximizes the

chance of proper insertion of tubes into the openings 14.

Fig. 4 shows a header 10 with an inserted tube 20 in a closer view. The collar 13 has
a rounded inside collar edge 15. The openings 14 have rounded inside opening
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edges 16. Each guiding protrusion 11a, 11b forms a flat surface 17 which connects
tangentially with the inside collar edge 15 and the adjacent inside opening edges 16.
This facilitates the insertion of the tubes 20. The guiding protrusions 11a, 11b are
manufactured by for example through stamping. Preferably, the flat surface 15 is
inclined with respect to the opening plane 12 at an angle of a, the a being comprised
in the range 30-60°. As can be seen in Fig. 3 the rounded inside collar edge 15 has a
radius R1, while the rounded inside opening edges 16 have a radius R2. The radius
R1 can be bigger than the radius R2. Alternatively, the radius R1 is equal to the
radius R2.

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 combination of

these measures cannot be used to the advantage.
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Claims

1. A header 10 for a heat exchanger, in particular for a charge air cooler,
comprising an opening plane 12 with plurality of openings 14 for attachment of tubes,
a collar 13 encircling the perimeter of the opening plane 12 and protruding at least
partially above the opening plane 12, wherein the header 10 further comprises
guiding protrusions 11a, 11b located along inner perimeter of the collar 13 adjacent
to said openings 14 and configured to guide the tubes into the openings 14 upon
insertion, wherein the openings 14 have substantially rectangular shape with longer
sides 14a and shorter sides 14b and are arranged in series along their longer sides
14a, wherein a first group of guiding protrusions 11a is located adjacent the longer
sides 14a of the openings 14, while a second group of guiding protrusions 11b is
located adjacent the shorter sides 14b of the openings 14.

2. A header 10 according to claim 1, wherein the collar 13 has a rounded inside
collar edge 14, the openings 14 have rounded inside opening edges 16, and each
guiding protrusion 11a, 11b forms a flat surface 15 which connects tangentially with

the inside collar edge 14 and the adjacent inside opening edges 16.

3. A header 10 according to claim 2, wherein the flat surface 15 is inclined with
respect to the opening plane 12 at an angle of q, the a being comprised in the range
30-60°.

4. A header 10 according to claim 2 or 3, wherein the rounded inside collar edge
14 has a radius R1, the rounded inside opening edges 16 have a radius R2, and the

radius R1 is bigger than the radius R2.
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5. A header 10 according to claim 2 or 3, wherein the rounded inside collar edge
14 has a radius R1, the rounded inside opening edges 16 have a radius R2, and the

radius R1 is equal to the radius R2.

6. A header 10 according to any preceding claim, wherein the guiding protrusions
11a at the longer sides 14a of the openings 14 have a width p1, while the guiding
protrusions 11b at the shorter sides 14b of the openings 14 have a width p2, and the

width p1 is equal to width p2.

7. A header 10 according to any preceding claim, wherein the guiding protrusions
11a at the longer sides 14a of the openings 14 have a width p1 and are arranged in a
distanced manner with respect to each other by a distance d, wherein ratio p1/d is
2/15.

8. A header according to any preceding claim, wherein the guiding protrusions
11b at the short sides 14b of the openings 14 are located substantially in the middle

of those short sides 14b.

9. A heat exchanger comprising a header according to any of preceding claims.
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