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(54) A FLAT TUBE ASSEMBLY FOR A HEAT EXCHANGER

(57) A flat tube assembly 1 for a heat exchanger,
comprising a flat tube 10 and a fin 20 placed inside the
tube 10, the flat tube 10 being formed by a sheet material
and being defined by a bottom wall 11, a top wall 12 and
two side walls 13, the distance between the bottom wall
11 and the top wall 12 defining the height direction H with
tube height Ht, and the distance between the side walls
13 defining the width direction W, wherein at least one
of the side walls 13 and a corner section 14 between the
bottom wall 11 and this side wall 13 are formed by layers
of the sheet material, and wherein the fin 20 is a corru-
gated sheet with plurality of adjacent walls joined at top
and bottom bent portions 22 which are in contact with
the top and bottom walls 11, 12 of the tube 10 respec-
tively, the adjacent bent portions 22 being distanced from
each other by substantially constant distance T1, wherein
a terminal adjacent wall 21 of the fin 10 has a bottom
side edge 23 which is distanced from the adjacent bottom
bent portion 22, along the width direction W, by a distance
T2 which is bigger than distance T1, and is distanced
from the top wall 12, along the height direction H, by a
distance Hf which is smaller than Ht.
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Description

FIELD OF THE INVENTION

[0001] The invention relates to a tube assembly for a
heat exchanger. More particularly, the present invention
relates to a tube assembly with a flat tube and a corru-
gated fin for a heat exchanger used in the automotive
industry.

BACKGROUND OF THE INVENTION

[0002] In known heat exchangers, for example those
used in the automotive industry, the heat exchange can
take place between two fluids. The first fluid can be guid-
ed through a conduit formed by elements of the heat ex-
changer. These can be two manifolds connected fluidi-
cally by means of tubes. One of the fluids travels through
these tubes between said manifolds. There can be spac-
es provided between the tubes, through which the sec-
ond fluid can travel from one side of the tubes to the other.
The tubes conduct the heat of the first fluid which is then
transferred to the second fluid, or vice versa.
[0003] There are known flat tubes, which in cross-sec-
tion have an elongated shape defined by two parallel
walls connected at their side edges by side walls of sub-
stantially smaller height. These tubes are generally
placed one above the other so that their neighboring flat,
parallel walls form channels for the second fluid. The
tubes can comprise inner fins, for example in form of
corrugated sheets, the bent portions of which are in con-
tact with said flat parallel walls of the flat tubes. These
fins facilitate the heat exchange. The example of such
tubes is described in patent applications with publication
numbers EP1089047A2 and EP1906127A2.
[0004] However, for the fins commonly used in the in-
dustry, the process of successfully filling the inner chan-
nel of the flat tube is complicated. In particular, a uniform
distribution of the corrugated sheet in the flat tube poses
difficulties which are hard to overcome in a cost-efficient
manner. This is especially the case with flat tubes in
which the side walls and their corner portions between
the parallel flat wails and said side walls are made of
layered tube material. In other words, the material thick-
ness of the flat tube, due to its layered structure in those
areas, varies towards its inner side, thereby hindering
the uniformity of the fins distribution within the tube. For
example, if the tube wall thickness is greater in the corner
section in which normally the last wall portion of the fin
of normal height would terminate, this last wall portion is
made shorter. In other cases, the fin terminates at the
last bent portion. In most cases this creates a space by
the side wall of the tube which is unoccupied by the fin.
This space creates a so called air bypass. The bypass
does not contribute to the heat exchange in a manner
similar to the rest of the flat tube.
[0005] It is thus the aim of the invention to improve
operation of the flat tube assembly comprising a flat tube

and a fin inside said tube, and in particular to improve
the heat exchange capabilities of the flat tube assembly.
It is aimed to achieve this effect in a cost efficient manner
which would be easy to implement.

SUMMARY OF THE INVENTION

[0006] The object of the invention is flat tube assembly
for a heat exchanger, comprising a flat tube and a fin
placed inside the tube, the flat tube being formed by a
sheet material and being defined by a bottom wall, a top
wall and two side walls, the distance between the bottom
wall and the top wall defining the height direction H with
tube height Ht, and the distance between the side walls
defining the width direction W, wherein at least one of
the side walls and a corner section between the bottom
wall and this side wall are formed by layers of the sheet
material, and wherein the fin is a corrugated sheet with
plurality of adjacent walls joined at top and bottom bent
portions which are in contact with the top and bottom
walls of the tube respectively, the adjacent bent portions
being distanced from each other by substantially con-
stant distance T1, wherein a terminal adjacent wall of the
fin has a bottom side edge which is distanced from the
adjacent bottom bent portion, along the width direction
W, by a distance T2 which is bigger than distance T1,
and is distanced from the top wall, along the height di-
rection H, by a distance Hf which is smaller than Ht.
[0007] Preferably, the bottom side edge of the terminal
adjacent wall of the fin is in contact with the side wall of
the flat tube.
[0008] Preferably, the terminal adjacent wall has a bent
portion so that the terminal adjacent wall runs substan-
tially in parallel to the side wall, in a distanced manner,
between said bent portion and the bottom side edge.
[0009] Preferably, wherein the bent portion is located
closer to the last top bent portion than to the bottom side
edge.
[0010] Preferably, the distance Hf between the bottom
side edge and the top wall is 7 mm, while the distance
Ht between the bottom wall and the top wall is 6 mm.
[0011] Preferably, the distance T2 between the bottom
side edge and the adjacent bottom bent portion is 2,5
mm, while the distance T1 between the adjacent bottom
end portions 22 is 4,5 mm.

BRIEF DESCRIPTION OF DRAWINGS

[0012] Examples of the invention will be apparent from
and described in detail with reference to the accompa-
nying drawings, in which:

Figs. 1a and 1b show a tube assembly according to
the invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0013] Figs. 1a and 1b show a tube assembly accord-
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ing to the invention. It is to be noted that both these figures
present the same tube assembly - the same embodiment
is presented twice to provide space for reference signs
in a clear manner. The description thus relates to both
these figures interchangeably.
[0014] The figures show a flat tube assembly 1 for a
heat exchanger. The heat exchanger can be a charge
air cooler, water charge air cooler, condenser, radiator
and the like. The flat tube assembly 1 comprises a flat
tube 10 and a fin 20 placed inside the tube 10. The flat
tube 10 is formed by a sheet material and is defined by
a bottom wall 11, a top wall 12 and two side walls 13.
The side walls can be completely arcuate or can comprise
a flat middle section. The distance between the bottom
wall 11 and the top wall 12 defines the height direction
H. Tube height Ht is measured along this distance. In
other words, tube height Ht is the shortest distance be-
tween the fiat, parallel walls 11, 12 of the flat tube. On
the other hand, the distance between the side walls 13
defines the width direction W. This width direction is to
be understood to run parallel to the flat, parallel walls 11,
12.
[0015] At least one of the side walls 13 and a corner
section 14 between the bottom wall 11 and this side wall
13 are formed by layers of the sheet material. In partic-
ular, when the tube is produced from a single material
sheet which is bent into the flat tube shape, the sides of
the sheet overlap one onto the other at one of the sides.
Consequently, at least one of the side walls have a lay-
ered structure. Similarly, at least one of the corner sec-
tions at the joint between bottom wall and a side wall will
also be layered.
[0016] The fin 20 is a corrugated sheet comprising a
plurality of adjacent walls joined at top and bottom bent
portions 22 which are in contact with the top and bottom
walls 11, 12 of the tube 10 respectively. The top and
bottom bent portions 22 form ridges of the folds which
form corrugations. The adjacent bent portions 22 are dis-
tanced from each other by substantially constant dis-
tance T1, which means that the neighboring bottom bent
portions are separated from each other by the distance
T1, and the neighboring top bent portions are also sep-
arated from each other by the distance T1.
[0017] A terminal adjacent wall 21 of the fin 20, that is
the last wall of the corrugated sheet in the width direction
W, has a bottom side edge 23. This bottom side edge 23
is the terminal part of the terminal adjacent wall. The bot-
tom side edge 23 is distanced from the adjacent bottom
bent portion 22, along the width direction W, by a distance
T2 which is bigger than distance T1. At the same time,
it is distanced from the top wall 12, along the height di-
rection H, by a distance Hf which is smaller than Ht. By
the adjacent bottom bent portion 22, from which the dis-
tance T2 is measured, it is understood the last bent por-
tion on the same side of the tube as the bottom side edge
23. This enables saving of the material and utilizing an
alternative, simplified process method. The fin 20 attach-
ment to the tube 10 is also more secure. Such configu-

ration enables the fin 20 to be more evenly distributed in
such flat tube with layered side wall.
[0018] The bottom side edge 23 of the terminal adja-
cent wall 21 of the fin 10 may be in contact with the side
wall 13 of the flat tube 10, preferably connected perma-
nently to it.
[0019] The terminal adjacent wall 21 can comprise a
bent portion 24, as shown in Figs. 1a and 1b. This bent
portion 24 is located between the last top bent portion 22
and the bottom side edge 23, preferably closer to the
former. The bent portion 24 is shaped so that the terminal
adjacent wall 21 can run substantially in parallel to the
side wall 13, in a distanced manner, between said bent
portion 24 and the bottom side edge 23. In other words,
the general shape of the side wall 13 is followed in a
substantially parallel manner by the general shaper of
the terminal adjacent wall 21. This enhances the uniform
distribution of the fin within the tube and reduces to a
greater extent, and with appropriately chosen distancing
- possibly eliminates, the air bypass.
[0020] In a preferable embodiment, the distance Hf be-
tween the bottom side edge 23 and the top wall 11 may
be 7 mm, while the distance Ht between the bottom wall
11 and the top wall 12 may be 6 mm.
[0021] For the tube of the above-mentioned dimen-
sions, the distance T2 between the bottom side edge 23
and the adjacent bottom bent portion 22 may be 2,5 mm,
while the distance T1 between the adjacent bottom end
portions 22 may be 4,5 mm.
[0022] It is to be understood that both side walls and
their respective corner sections can have a layered struc-
ture. The structure of the end wall of the fin will then apply
analogously to both sides, with a logical adaptation of
dependencies between elements denoted as ’top’ ele-
ments and ’bottom’ elements.
[0023] 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 com-
bination of these measures cannot be used to the advan-
tage.

Claims

1. A flat tube assembly 1 for a heat exchanger, com-
prising a flat tube 10 and a fin 20 placed inside the
tube 10, the flat tube 10 being formed by a sheet
material and being defined by a bottom wall 11, a
top wall 12 and two side walls 13, the distance be-
tween the bottom wall 11 and the top wall 12 defining
the height direction H with tube height Ht, and the
distance between the side walls 13 defining the width
direction W, wherein at least one of the side walls
13 and a corner section 14 between the bottom wall
11 and this side wall 13 are formed by layers of the
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sheet material, and wherein the fin 20 is a corrugated
sheet with plurality of adjacent walls joined at top
and bottom bent portions 22 which are in contact
with the top and bottom walls 11, 12 of the tube 10
respectively, the adjacent bent portions 22 being dis-
tanced from each other by substantially constant dis-
tance T1, characterized in that a terminal adjacent
wall 21 of the fin 10 has a bottom side edge 23 which
is distanced from the adjacent bottom bent portion
22, along the width direction W, by a distance T2
which is bigger than distance T1, and is distanced
from the top wall 12, along the height direction H, by
a distance Hf which is smaller than Ht.

2. A flat tube assembly according to claim 1, wherein
the bottom side edge 23 of the terminal adjacent wall
21 of the fin 10 is in contact with the side wall 13 of
the flat tube 10.

3. A flat tube according to any preceding claim, wherein
the terminal adjacent wall 21 has a bent portion 24
so that the terminal adjacent wall 21 runs substan-
tially in parallel to the side wall 13, in a distanced
manner, between said bent portion 24 and the bot-
tom side edge 23.

4. A flat tube according to any preceding claim, wherein
the bent portion 24 is located closer to the last top
bent portion 22 than to the bottom side edge 23.

5. A flat tube according to any preceding claim, wherein
the distance Hf between the bottom side edge 23
and the top wall 11 is 7 mm, while the distance Ht
between the bottom wall 11 and the top wall 12 is 6
mm.

6. A flat tube according to any preceding claim, wherein
the distance T2 between the bottom side edge 23
and the adjacent bottom bent portion 22 is 2,5 mm,
while the distance T1 between the adjacent bottom
end portions 22 is 4,5 mm.
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