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(54) A FLAT TUBE FOR A HEAT EXCHANGER AND A HEAT EXCHANGER

(57)  Flat tube for a heat exchanger, with two open
ends defining its longitudinal direction, comprising a first
wall (1) and a second wall (2) which are flat and parallel
to each other, thereby delimiting the inner space of the
tube. One of the lateral sides of the firstwall (1) comprises

adouble-walled nose (4). The walls of said double-walled
nose (4) contact each other along a contact section (5),
and the lateral side (6) of the second wall (2) is bent to
cover said double walled nose (4). Said walls of the nose
(4) have equal lateral length.
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Description

[0001] The object of the invention is a flat tube for a
heat exchanger and a heat exchanger.

[0002] There are known in the art tubes for heat ex-
changers, for example condensers, which are used to
guide a fluid and enable its cooling.

[0003] Such heat exchangers can be implemented in
vehicles, e.g. cars. These vehicles are directly exposed
to debris such as stones or other objects, either when
they are moving or when they are stationary. The stones
can travel at significant speed and can impact the heat
exchanger, which in most cases is situated in front of the
car and is at least partly exposed or can be reached after
passing through the radiator grill. Impact of such objects
can cause damage to the elements of the heat exchang-
er, which may lead to leaks of the fluid flowing through
them and/or to deterioration of their performance.
[0004] Itis thus desirable to provide an improved tube
for a heat exchanger, which would be more resistant to
debris and consequently which would reduce a chance
of leakage and/or decrease in performance.

[0005] The object of the invention is a flat tube for a
heat exchanger, with two open ends defining its longitu-
dinal direction, comprising a first wall and a second wall
which are flat and parallel to each other, thereby delim-
iting the inner space of the tube, wherein one of the lateral
sides of the first wall comprises a double-walled nose,
the walls of said double-walled nose contacting each oth-
er along a contact section, and the lateral side of the
second wall is bent to cover said double walled nose,
wherein walls of the nose have equal lateral length.
[0006] Preferably, the contact section of the walls of
the double-walled nose runs in parallel to planes of the
first wall and the second wall.

[0007] Preferably, the lateral side of the second wall,
bent over the double walled nose, is bent so that it con-
tacts both walls of the double walled nose.

[0008] Preferably, the lateral side of the second wall,
bent over the double walled nose, is also double walled.
[0009] Preferably, the lateral side of the second wall,
bent over the double walled nose, consists of one layer.
[0010] Preferably, the thickness of the reinforced tube
nose in lateral direction is in the range [0.5 x tube height ;
1.5 x tube height] and preferentially in the range [0.5 x
tube height; tube height].

[0011] Another object of the invention is a heat ex-
changer comprising a described tube.

[0012] The object of the invention has been presented
by means of a drawing, in which:

Fig. 1 shows a general shape of a flat tube,
Fig. 2 presents a tube according to the first example,

Fig. 3 presents exemplary path of stones impacting
the tube.

10

15

20

25

30

35

40

45

50

55

Fig. 4 presents a tube according to the second ex-
ample,

Fig. 5 presents a tube according to the third example,

Fig. 6 presents a tube according to the fourth exam-
ple.

[0013] Fig. 1 presents a general shape of a flat tube
which is an object of the invention. The invention specif-
ically regards tube nose, which is depicted in detail in the
following figures. The tube is defined by reference to gen-
eral directions: longitudinal and lateral. These are pre-
sented in Fig. 1, as y axis and x axis, respectively. The
reinforced tube nose can be located on the front area of
the heatexchanger (e.g. condenser), e.g. facing the road.
[0014] Fig. 2 shows first example of the tube. The tube
comprises a first wall 1 and a second wall 2, which are
flat and parallel to each other. Together they delimit the
inner space of the tube. The tube has two opened ends,
which define a longitudinal direction of the tube and a
general path for the fluid flow. The tube can further com-
prise an inner fin 3. The presence of fin 3 is however
optional. One ofthe lateral sides of the first wall 1 is folded
to form a double-walled nose 4 along the longitudinal
direction. The double-walled nose 4 comprises a contact
section 5 facing the delimited space inside the flat tube.
This contact section 5 is constituted by two substantially
parallel walls of the double-walled nose 4.

[0015] The double-walled nose 4 can be formed in the
middle between the first wall 1 and the second wall 2, so
that the contact section 5 will also be in the middle be-
tweenthefirstwall 1 and the second wall 2. This facilitates
a substantially identical resistance from both sides of the
tube, i.e. the resistance will be improved substantially
identically with respect to stones impacting from the side
of the first wall 1 and from the side of the second wall 2,
as illustrated in Fig. 3.

[0016] It is also envisaged to position the double-
walled nose 4 (and consequently the contact section 5)
at another distance with respect to the first or second
walls. For example, the double-walled nose 4 located
closer to the first wall 1 will contribute more to its resist-
ance from the side of said first wall 1. Similarly, the dou-
ble-walled nose 4 located nearer the second wall 2 will
contribute more to its resistance from the side of said
second wall 2. In other words, the contact section 5 (plane
of the contact section) of the double-walled nose 4 can
be displaced towards the plane of the first or second wall
1, 2. By term "plane" it is meant a general plane of the
flat portion. Such feature may be advantageous in case
of an unorthodox arrangement of the tubes, e.g. oriented
an angle with respect to driving direction or at angle cor-
responding to statistically more probable angle of stone
impact.

[0017] Preferably, the contact section 5is substantially
parallel to the firstand second walls. In other words, plane
of the contact section 5 is parallel to planes of the first
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wall 1 and the second wall 2.

[0018] The respective end of the second wall 2 is bent
around the double-walled nose 4 so that it encompasses
it. In other words, the lateral end of the second wall 2
forms a side wall 6, which covers the double-walled nose
4 of the first wall 1. This further strengthens the tube. At
the same time it protects the double-walled nose 4 and
enables the tube to have a unitary, unobtrusive shape.
[0019] Fig. 4 shows the second example of the tube.
In this example, the side wall 6 is also double walled.
This double wall extends along the circumference of the
double-walled nose 4. This provides a more resistant side
wall 6, because it is layered and consequently harder to
damage, bend etc.

[0020] Fig. 5 shows the third example of the tube. In
this example, the lateral side of the first wall 1 further
comprises secondary folds 7, before and after (above
and below) the double-walled nose 4 with contact section
5. These secondary folds 7 improve resistance of the
tube at lateral side.

[0021] Fig. 6 shows the fourth example of the tube.
This example comprises a secondary fold 7, before
(above) the double-walled nose 4 with contact section 5.
This secondary fold 7 improves resistance of the tube at
lateral side. In this example, the side wall 6 is also double
walled. This double wall extends along the circumference
of the double-walled nose 4. This provides a more resist-
ant side wall 6, because it is layered and consequently
harder to damage, bend etc.

[0022] The examples present a contact section 5 of
certain lateral length. The lateral length of contact section
5 of the double-walled nose 4 is dependent on the lateral
length of the walls of the double-walled nose 4. The long-
er the contact section 5, the more resistant the nose of
the tube, as the thicknesses of the double-walled nose
4 and the side of the second wall 6 compound at longer
distance.

[0023] The tube according to the invention may be a
tube made of a single sheet of material. It can also be
made of two sheets of material, constituting for example
separately its first and second walls. Consequently, the
disclosed nose of the tube can be present on one lateral
side of the tube, or both lateral sides of the tube. The
thickness of the reinforced tube nose can be in the range
[0.5 x tube height ; 1.5 x tube height] and preferentially
in the range [0.5 x tube height; tube height]. The tube
height here is defined along an axis perpendicular to lon-
gitudinal and lateral directions.

[0024] These tubes can be produced by roll forming,
similar to the process for currently known tubes with
bends or folds.

Claims
1. Aflat tube for a heat exchanger, with two open ends

defining its longitudinal direction, comprising a first
wall (1) and a second wall (2) which are flat and par-
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allelto each other, thereby delimiting the inner space
of the tube, wherein one of the lateral sides of the
first wall (1) comprises a double-walled nose (4), the
walls of said double-walled nose (4) contacting each
other along a contact section (5), and the lateral side
(6) of the second wall (2) is bent to cover said double
walled nose (4), wherein walls of the nose (4) have
equal lateral length.

The tube according to claim 1, wherein the contact
section (5) of the walls of the double-walled nose (4)
runs in parallel to planes of the first wall (1) and the
second wall (2).

The tube according to any preceding claim, wherein
the lateral side of the second wall (2), bent over the
double walled nose (4), is bent so that it contacts
both walls of the double walled nose (4).

The tube according to any preceding claim, wherein
the lateral side of the second wall (2), bent over the
double walled nose (4), is also double walled.

The tube according to any of claims 1-3, wherein the
lateral side of the second wall (2), bent over the dou-
ble walled nose (4), consists of one layer.

The tube according to any preceding claim, wherein
the thickness of the reinforced tube nose in lateral
direction is in the range [0.5 x tube height ; 1.5 x tube
height] and preferentially in the range [0.5 x tube
height; tube height].

A heat exchanger comprising a tube according to
any of claim 1-6.
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Fig. 5
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