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(54) A TUBE FOR A HEAT EXCHANGER

(57) A flat tube for a heat exchanger comprises a
plurality of walls forming a fluid passage through which a
fluid flows, at least one inner fin provided in the fluid
passage and at least one protrusion protruding towards
the inner fin, is provided in the fluid passage. The flat tube
comprises a flat first wall, a flat secondwall parallel to the
first wall and two side walls joining the first wall and the

second wall. The at least one inner fin is meandering
between the first wall and the secondwall of the flat tube.
The at least one protrusion is protruding from the at least
one of the two side walls and is configured to at least
partially block the flow of fluid in the vicinity of the at least
one of the two side walls.
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Description

TECHNICAL FIELD

[0001] Thepresent invention relates toa tube for aheat
exchanger. In particular, thepresent invention relates to a
tube for a heat exchanger that comprises an inner fin.

BACKGROUND

[0002] Generally, a heat exchanger comprises a plur-
ality of flat tubes through which a first fluid flows. The first
fluid flowing inside the flat tube exchanges heat with a
second fluid flowing outside the flat tube. The flat tube
comprises two longer sides joined by two shorter sides.
The flat tube further comprises an inner fin to increase
heat exchange of the first fluid with the second fluid. The
inner fin provided inside the flat tube is in contact with the
two longer sides of the flat tube. The inner fin provided
inside the flat tube further may not be in contact with at
least one of the two shorter sides of the flat tube due to
some reasons likewelding joint, shorter width upon form-
ing and so on. Therefore, the first fluidmay flow through a
spacebetween the inner finand theat least oneof the two
shorter sides of the flat tube that is not in contact with the
inner fin and consequently, the heat exchange perfor-
mance is reduced.

SUMMARY

[0003] An objective of the present invention is to pro-
vide a flat tube for a heat exchanger that alleviates the
problems in the prior arts. To be more precise, an objec-
tive of the present invention is to block a space between
an inner fin and at least one of two short sides of the flat
tube that is not in contact with the inner fin.
[0004] Another objective of the present invention is to
guide a fluid flowing in the flat tube towards the inner fin.
[0005] To achieve the above objectives, the present
invention herein providesa flat tube for a heat exchanger.
The flat tube for the heat exchanger for a flow of a fluid
comprising: a longitudinal axis along which the flat tube
extends; a first wall being substantially flat, a secondwall
beingsubstantially flat andparallel to thefirstwall and two
side walls joining the first wall and the second wall,
wherein the first wall, the second wall and the two side
walls together form a hollow profile of the flat tube, there-
by forming a fluid passage for the flow of the fluid; at least
one inner fin provided in the fluid passage, ismeandering
substantially transversely to the longitudinal axis be-
tween the first wall and the second wall; and at least
one protrusion protruding from the at least one of the two
side walls, is configured to at least partially block the flow
of fluid in the vicinity of the at least one of the two side
walls.
[0006] In one aspect, a tip portion of the at least one
protrusion is in contact with the inner fin.
[0007] In another aspect, the tip portion of the at least

one protrusion is not in contact with the inner fin.
[0008] In another aspect, the at least one protrusion
comprises a guiding means configured to guide the fluid
towards the inner fin.
[0009] In another aspect, the guiding means has a
curved shape.
[0010] In another aspect, the at least one protrusion is
provided proximate to an inlet of the flat tube.
[0011] Inanotheraspect, theat least oneprotrusion isa
dimple.
[0012] In another aspect, a plurality of protrusions are
provided in the at least one of the two side walls.
[0013] In another aspect, all protrusions from the plur-
ality of protrusions are identical.
[0014] In another aspect, at least one protrusion from
the plurality of protrusions is different compared to other
protrusions from the plurality of protrusions.
[0015] In another embodiment, the present invention
herein provides a heat exchanger. The heat exchanger
comprises: at least one flat tube according to any one of
the above embodiments.
[0016] According to the above embodiments, the flat
tube comprises at least one protrusion protruding from
the at least one of the two side walls of the flat tube.
Further, the at least one protrusion comprises the guiding
means configured to guide the fluid towards the inner fin.
Therefore, the at least one protrusion at least partially
blocks the flow of fluid in the vicinity of the at least one of
the two side walls, and guides the fluid towards the inner
fin.

BRIEF DESCRIPTION OF DRAWINGS

[0017] Other characteristics, details and advantages
of the invention canbe inferred from thedescription of the
invention hereunder. A more complete appreciation of
the invention and many of the attendant advantages
thereof will be readily obtained, as the same becomes
better understood by reference to the following descrip-
tion when considered in connection with the accompany-
ing figures, wherein:

FIG. 1 illustrates a flat tube for a heat exchanger, in
accordance with an embodiment of the present in-
vention;

FIG. 2 illustrates an exploded view of the flat tube of
FIG. 1;

FIG. 3 illustrates a sectional view of the flat tube of
FIG. 1, at the plane A-A’;

FIG. 4 illustrates an enlarged view of a protrusion
without an inner fin of the flat tube of FIG. 3; and

FIG. 5 illustrates an enlarged view of the protrusion
with the inner fin of the flat tube of FIG. 3.
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DETAILED DESCRIPTION OF PREFERRED EMBO-
DIMENTS

[0018] It must be noted that the figures disclose the
invention in a detailed enough way to be implemented,
the figures helping to better define the invention, if need
be. The invention should however not be limited to the
embodiments disclosed in the description.
[0019] In the present description, some elements or
parametersmaybe indexed, suchasafirst elementanda
second element. In this case, unless stated otherwise,
this indexation is only meant to differentiate and name
elements that are similar but not identical. No idea of
priority should be inferred from such indexation, as these
may be switched without betraying the invention. Addi-
tionally, this indexation does not imply any order in
mounting or use of the elements of the invention.
[0020] FIG. 1 illustrates a flat tube 100 for a heat
exchanger, in accordance with an embodiment of the
present invention. FIG. 2 illustrates an exploded view
of the flat tube 100 of FIG. 1. The flat tube 100 for the heat
exchanger comprises a fluid passage 110 through which
a fluid flows, at least one inner fin 112 provided in the fluid
passage 110 and at least one protrusion 114 protruding
towards the inner fin 112, is provided in the fluid passage
110.
[0021] In one embodiment, the tube 100 for the heat
exchanger can comprise a longitudinal axis L1 along
which the flat tube 100 extends. The flat tube 100 can
comprise a plurality of walls 102, 104, 106, 108 forming
the fluid passage 110 through which the fluid flows. The
flat tube 100 for the heat exchanger can comprise the at
least one inner fin 112 provided in the fluid passage 110,
wherein thefluidflowsacross theat least one inner fin112
in the fluid passage 110. The flat tube 100 for the heat
exchanger can comprise the at least one protrusion 114
protruding towards the inner fin 112, wherein the at least
one protrusion 114 is protruding from the at least onewall
102, 104 from the plurality of walls 102, 104, 106, 108 of
the flat tube 100.
[0022] In one aspect, the plurality of walls 102, 104,
106, 108of the flat tube 100 canhaveapolygon shape. In
one example, the plurality of walls 102, 104, 106, 108 of
the flat tube 100 can have a rectangle shape with a first
wall 106 being substantially flat, a second wall 108 being
substantially flat and parallel to the first wall 106 and two
side walls 102, 104 joining the first wall 106 and the
second wall 108.
[0023] In another aspect, the inner fin 112 provided in
the flat tube 100, can be meandering substantially trans-
versely to the longitudinal axis L1 between the first wall
106 and the second wall 108 of the flat tube 100. In
another example, the inner fin 112 provided in the flat
tube 100, can be in contact with the first wall 106 and the
second wall 108 of the flat tube 100. The inner fin 112
provided in the flat tube 100, cannot be in contact with at
least oneof the twosidewalls 102, 104of the flat tube100
due to some reasons like welding joint, reduced width

upon forming and so on.
[0024] In another aspect, the at least one protrusion
114 can be protruding from at least one of the two side
walls 102, 104 of the flat tube 100. In another example,
theat least oneprotrusion114canbeprotruding fromone
side wall 102 of the flat tube 100. In another example, the
at least one protrusion 114 can be protruding from two
sidewalls 102, 104 of the flat tube 100. In another aspect,
the at least one protrusion 114 can be formed in the tube
100 by any type of manufacturing process. In another
example, the at least one protrusion 114 and the tube 100
can bemade as a single part. The at least one protrusion
114 can be formed in the tube 100 when the tube 100 is
manufactured, for example, by forming process. In an-
other example, the at least one protrusion 114 and the
tube 100 can bemade as separate parts and then can be
connected together.
[0025] FIG. 3 illustrates a sectional view of the flat tube
100 of FIG. 1, at the plane A-A’. FIG. 4 illustrates an
enlarged view of the protrusion 114 without the inner fin
112 of the flat tube 100 of FIG. 3. FIG. 5 illustrates an
enlarged view of the protrusion 114 with the inner fin 112
of theflat tube100ofFIG.3. Inanotheraspect, theat least
one protrusion 114 can be configured to at least partially
block theflowof fluid in thevicinityof theat least oneof the
two side walls 102, 104. In another aspect, the at least
one protrusion 114 can significantly block a space be-
tween the inner fin 112 and the at least one of the two side
walls 102, 104 of the flat tube 100. In another example,
theat least oneprotrusion114protruding from theat least
one of the two sidewalls 102, 104 of the flat tube 100, can
comprise a tip portion that can be in contact with the inner
fin 112. In another example, the tip portion of the at least
one protrusion 114 protruding from the at least one of the
two side walls 102, 104 of the tube 100, cannot be in
contact with the inner fin 112.
[0026] In another aspect, the at least one protrusion
114 can comprise a guiding means configured to guide
the fluid towards the inner fin 112. In another aspect, the
guidingmeans can have any shape adapted to guide the
fluid towards the inner fin 112. In another example, the
guiding means can have a curved shape. As a result, the
fluid can be guided to flow across the fin 112 and not
bypass the fin 112. In another aspect, the at least one
protrusion114canhaveanyshape that is protruding from
the at least one of the two side walls 102, 104 of the flat
tube 100. In another example, the at least one protrusion
114 can be a dimple. In another example, the at least one
protrusion 114 can be a curved rib.
[0027] In another aspect, a plurality of protrusions 114
can be protruding from the at least one of the two side
walls 102, 104 of the flat tube 100. In another example,
theplurality of protrusions114canbeprotruding fromone
side wall 102 of the flat tube 100. In another example, the
plurality of protrusions 114 can be protruding from two
side walls 102, 104 of the flat tube 100.
[0028] In another aspect, the plurality of protrusions
114 can comprise a first plurality of protrusions 114A and
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a second plurality of protrusions 114B. In another exam-
ple, the first plurality of protrusions 114A can be protrud-
ing from one side wall 102 of the flat tube 100 and the
second plurality of protrusions 114B can be protruding
from another side wall 104 of the flat tube 100. In another
aspect, the first plurality of protrusions 114A can be
identical or different compared to the second plurality
of protrusions 114B. In another example, the first plurality
of protrusions 114A can be identical to the second plur-
ality of protrusions 114B in terms of characteristics such
as shape, interval and so on. In another example, the first
plurality of protrusions 114A canbe different compared to
the second plurality of protrusions 114B in terms of at
least one characteristics such as shape, interval and so
on.
[0029] According to the above-described embodi-
ments, the flat tube100 comprises at least oneprotrusion
114 protruding from the at least one of the two side walls
102, 104 of the flat tube 100. Further, the at least one
protrusion 114 comprises the guiding means configured
to guide the fluid towards the inner fin 112. Therefore, the
at least one protrusion 114 at least partially blocks the
flow of the fluid in the vicinity of the at least one of the two
sidewalls 102, 104, andguides the fluid towards the inner
fin 112.
[0030] All the above-described embodiments are just
to explain the present inventionwhilemoreembodiments
andcombinations thereofmight exist.Hence, thepresent
invention should not be limited to the above-described
embodiments alone.

Claims

1. A flat tube (100) for a heat exchanger for a flow of a
fluid comprising:

a longitudinal axis (L1) along which the flat tube
(100) extends;
a first wall (106) being substantially flat, a sec-
ond wall (108) being substantially flat and par-
allel to the first wall (106) and two side walls
(102, 104) joining the first wall (106) and the
second wall (108), wherein the first wall (106),
the second wall (108) and the two side walls
(102, 104) together form a hollow profile of the
flat tube (100), thereby forming a fluid passage
(110) for the flow of the fluid;
at least one inner fin (112) provided in the fluid
passage (110), is meandering substantially
transversely to the longitudinal axis (L1) be-
tween the first wall (106) and the second wall
(108); and
at least one protrusion (114) protruding from the
at least one of the two side walls (102, 104), is
configured to at least partially block the flow of
fluid in the vicinity of the at least one of the two
side walls (102, 104).

2. The flat tube (100) as claimed in preceding claim,
wherein a tip portion of the at least one protrusion
(114) is in contact with the inner fin (112).

3. The tube (100) as claimed in claim 1, wherein the tip
portion of the at least one protrusion (114) is not in
contact with the inner fin (112).

4. The flat tube (100) as claimed in claim2or 3,wherein
the at least one protrusion (114) comprises a guiding
meansconfigured toguide the fluid towards the inner
fin (112).

5. The flat tube (100) as claimed in preceding claim,
wherein the guiding means has a curved shape.

6. The flat tube (100) as claimed in any one of preced-
ing claims, wherein the at least one protrusion (114)
is provided proximate to an inlet of the flat tube (100).

7. The flat tube (100) as claimed in any one of preced-
ing claims, wherein the at least one protrusion (114)
is a dimple.

8. The flat tube (100) as claimed in any one of preced-
ing claims, wherein a plurality of protrusions (114)
are provided in the at least one of the two side walls
(102, 104).

9. The flat tube (100) as claimed in preceding claim,
wherein all protrusions (114A, 114B) from the plur-
ality of protrusions (114) are identical.

10. The flat tube (100) as claimed in claim 8, wherein at
least one protrusion (114A) from the plurality of
protrusions (114) is different compared to other pro-
trusions (114B) from the plurality of protrusions
(114).

11. A heat exchanger comprising at least one flat tube
(100) according to any of the preceding claims.
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