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(57) A reinforcing insert (100) for a heat exchanger
tube (102) is disclosed. The reinforcing insert (100) in-
cludes at least two spaced legs (104) adapted to be re-
ceived in the heat exchanger tube (102) through an open
end (106a, 106b) of said tube (102), each of the at least
two legs (104) being configured such that at least two
side surfaces (108a, 108b) of each of the legs (104) are
abutted with at least two inner side surfaces of the heat
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exchanger tube (102), and an outer connector (112)
adapted for connecting outer ends of the at least two legs
(104) and positioned outside of said tube (102). In addi-
tion, atleast a portion (114a, 114b) of the outer connector
(112) is bent at a predefined angle with respect to adja-
cent connecting portions (116) coupled to the atleast two
legs (104).
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Description
FIELD OF INVENTION

[0001] The present invention relates to a heat ex-
changer, more specifically, the present invention relates
to a reinforcing insert for a heat exchanger tube.

BACKGROUND

[0002] Heat exchangers, such as a radiator, is a part
of a drive cooling system employed for cooling heat ex-
change fluid, such as a coolant, used for cooling a vehicle
drive that can be at least one of an engine and a motor
depending upon whether the vehicle is any one of internal
combustion engine driven vehicle, hybrid vehicle and
electric vehicle. The radiator typically includes a radiator
core formed of a plurality of heat exchanger tubes (here-
inafter, also referred to as tubes for simplicity) and fins
arranged between outer surfaces of the adjacent tubes.
Each tube has two opposite open ends including a first
end and a second end. The opposite open ends of each
tube are inserted into respective tube insertion slots of a
first header and a second header. Further, the insertion
portion of each tube is brazed and fixed integrally to the
respective header.

[0003] Each of the first header and the second header
in conjunction with a corresponding first tank and second
tank define a first manifold and a second manifold for
receiving and distributing the coolant to the tubes, where-
in the coolant passes from the manifold on one end of
the radiator through the tubes to the manifold on the other
end of the heat exchanger. In addition, the coolant circu-
lates through a drive-cooling loop to extract heat from
the drive and in the process, the coolant is heated.
[0004] Inuse,these heatexchangers orradiators have
intermittent duty cycles, i.e., the coolants at different tem-
perature, such as high temperature and low temperature,
pass through the tubes from one manifold to the other
manifold. Because of the heating and/or cooling of the
tubes and the headers, dimensional changes, i.e., ther-
mal expansion or contraction, in the tubes and the head-
ers occur. As the tubes are brazed to the headers, such
thermal cycling/ thermal shock induces stresses in the
tubes, particularly at the tube to header joints/ brazed
portions. Therefore, in such a heat exchanger, cracks
may occur in the tubes due to repeated thermal
stress/shocks generated in the brazed portions of the
tubes, which may leads to leakage, and thus failure of
the heat exchanger.

[0005] Priors suggest different types of reinforcing in-
serts for the tubes, which prevents such a crack/fracture
in the tubes. However, the existing reinforcing inserts are
efficient in preventing cracks in the tubes as these exist-
ingreinforcing inserts are not properly brazed to the tubes
due to small contact area/surfaces between the insert
and the tube, therefore these existing inserts are failed
to efficiently reinforce the tubes. In addition, the existing
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reinforcing inserts obstruct the coolant flow through the
open ends of the tubes, thereby increasing a level of in-
ternal pressure drop on the inlet coolant side of the heat
exchanger.

[0006] Therefore, there is a need for a simple, im-
proved, and cost-effective tube reinforcement for all the
heat exchangers, which can overcome the abovemen-
tioned problems associated with the existing reinforcing
inserts.

SUMMARY

[0007] The present invention discloses a waved rein-
forcing insert for heat exchanger tube for efficient brazing
between the tube and the insert, which insures efficient
tube reinforcement, thereby preventing a crack from oc-
curring in a portion where repeated thermal stress oc-
curs, such as the brazed portion between the tube and
a header plate of a heat exchanger, consequently elim-
inating abovementioned drawbacks of the existing rein-
forcing inserts. Besides, the disclosed waved tube rein-
forcement enhances the heat exchanger, such as a ra-
diator, reliability for thermal shock by ensuring large con-
tact area/surfaces between the insert and the tube
through twisted insert leg’s edges. In addition, due to
reduced risk of failure of the heat exchanger by thermal
shock effect, it also decreases potential of environment
pollution by leak of coolant.

[0008] In accordance with an embodiment of the
present invention, the disclosed reinforcing insert in-
cludes at least two spaced legs adapted to be received
in the heat exchanger tube through an open end of the
heat exchanger tube (hereinafter, alternatively referred
to as tube for simplicity), each of the at least two legs can
be configured such that at least two side surfaces of each
leg are abutted with at least two inner side surfaces of
the tube, and an outer connector adapted for connecting
outer ends of the at least two legs and positioned outside
of the tube.

[0009] In addition, at least a portion of the outer con-
nector can be bent at a predefined angle with respect to
adjacent connecting portions coupled to the at least two
legs. Besides, at least the portion between the adjacent
connecting portions of the outer connector can be con-
figured in a plane offset to a longitudinal axis of the heat
exchanger tube. For instance, the outer connector can
be bent to form one or more waves between the rein-
forcementlegs, these waved portions of the insertensure
better access to the tube openings for the coolant, there-
by decreasing level of internal pressure drop on the inlet
coolant side of the heat exchanger.

[0010] In an embedment, at least one of the at least
two legs can include a tapered, chamfered or rounded
inner end portion to aid insertion of the at least two legs
through the open end of the heat exchanger tube.
[0011] Inaddition, at least two legs can be are coupled
to the inner side surfaces of the heat exchanger tube
through a joining process selected from a group compris-
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ing brazing and welding.

[0012] Further, the reinforcing insert can be formed
from a single strip or a single sheet metal. Furthermore,
the reinforcing insert can have variable thickens across
a length of the reinforcing insert. Moreover, the reinforc-
ing insert can include a hole on a portion of the outer
connector.

[0013] In accordance with another embodiment, the
present invention discloses a heat exchanger including
at least one header having a plurality of slots configured
spaced apart along length of the at least one header, a
plurality of heat exchanger tubes, each heat exchanger
tube comprising opposite open ends which are received
in corresponding slots of the at least one header, and at
least one reinforcing insert, such as the insert described
above, configured with at least one of the plurality of heat
exchanger tubes for reinforcing a region of at least one
open end of the corresponding heat exchanger tube.
[0014] In addition, a plurality of fins are configured be-
tween outer surfaces of adjacent heat exchanger tubes
of the plurality of heat exchanger tubes.

[0015] In accordance with another embodiment, the
present invention discloses a method for reinforcing a
heat exchanger tube, the disclosed method can include
a step ofinserting at least two spaced legs of a reinforcing
insert inside the heat exchanger tube through an open
end of the tube, and bending an outer connector, con-
nected to outer ends of the at least two legs, of the rein-
forcing insert such that the at least two legs are twisted
inside the tube and at least two side surfaces of each leg
are abutted with at least two inner side surfaces of the
heat exchanger tube, and at least a portion of the outer
connector is bent at a predefined angle with respect to
adjacent connecting portions coupled to the at least two
legs.

[0016] In addition, the disclosed method can include a
step of joining the at least two abutted surfaces of each
leg with the corresponding inner side surfaces of the heat
exchanger tube.

[0017] In the present description, some elements or
parameters may be indexed, such as a first element and
a second element. In this case, unless stated otherwise,
this indexation is only meant to differentiate and name
elements which are similar but not identical. No idea of
priority should be inferred from such indexation, as these
terms may be switched without betraying the invention.
Additionally, this indexation does not imply any order in
mounting or use of the elements of the invention.

BRIEF DESCRIPTION OF DRAWINGS

[0018] Other characteristics, details and advantages
of the invention may be inferred from the description 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 detailed
description when considered in connection with the ac-
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companying figures, wherein:

FIG. 1A and FIG. 1B illustrate isometric views of re-
inforcing insert for a heat exchanger tube in accord-
ance with an embodiment of the present invention;

FIG. 2 illustrates a disassembled view of the rein-
forcing insert and the heat exchanger tube;

FIG. 3 illustrates an assembled view of the reinforc-
ing insert and the heat exchanger tube;

FIG. 4 illustrates enlarged view of ends of the heat
exchanger tube fitted with reinforcing inserts;

FIG. 5 illustrates a sectional view of an end heat ex-
changer tube fitted with the reinforcing insert;

FIG. 6 illustrates anisometric view of a heat exchang-
er having tubes with reinforcing insert in accordance
with an embodiment of the present invention;

FIG. 7 illustrates a side view of the heat exchanger
of FIG. 6;

FIG. 8illustrates a core of the heat exchanger of FIG.
6; and

FIG. 9 illustrates a block diagram depicting various
steps of the method for reinforcing a heat exchanger
tube in accordance with an embodiment of the
present invention.

DETAILED DESCRIPTION

[0019] It must be noted that the figures disclose the
invention in a detailed enough way to be implemented,
said figures helping to better define the invention if needs
be. The invention should however not be limited to the
embodiment disclosed in the description.

[0020] Although, the present invention is explained in
the forthcoming description and the accompanying draw-
ings with an example of tube reinforcements for a heat
exchanger, particularly with a reinforcing insert for a heat
exchanger tube to prevent a crack from occurring in a
portion where repeated thermal stress occurs, such as
a brazed portion between the tube and a header plate of
the heat exchanger, such as a radiator. The disclosed
reinforcing insert locally reinforces the longitudinal tube
end which is prone to fatigue failure on thermal shock
cycling while use or testing by ensuring large contact
area/surfaces between the insert and the tube through
twisted insert leg’s edges brazed to the tube.

[0021] Referring to FIG. 1A to FIG. 5, in accordance
with an embodiment, the present invention discloses a
reinforcing insert 100 for a heat exchanger tube 102. The
reinforcing insert 100 includes a plurality of legs 104-1,
104-2, 104-3 and 104-4, (hereinafter, collectively re-
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ferred to as legs 104), that are configured spaced apart
and an outer connector 112 adapted for connecting outer
ends of the legs 104. Itis to be appreciated that although
the presentinvention is explained with a reinforcing insert
having four legs, the present invention is not limited to
the same in any way whatsoever, and the reinforcing
insert can include any numbers of legs and the space
between the adjacent legs may vary based on require-
ments.

[0022] The legs 104 are adapted to be inserted in heat
exchanger tube 102 through corresponding open ends
106a and 106b of the tube 102. For instance, as shown
in FIG. 4, two reinforcing inserts 100 are fitted with both
opposite ends of the tube 102 for reinforcing correspond-
ing open end portions of the tube 102. Inner end por-
tion/terminal 110 of each leg 104 can be pointy or can
includes a tapered, chamfered or rounded shape to aid
insertion of the legs 104 through the open end 106a
and106b of the heat exchanger tube 102.

[0023] In addition, as shown in FIG. 5, the legs 104 of
the reinforcing insert 100 can be in twisted form such that
atleast two side surfaces, such as opposite side surfaces
108a and 108b, of each leg 104 can be abutted with at
least two inner side surfaces of the heat exchanger tube
102. For instance, when the legs 104 of the reinforcing
insert 100 are inserted in the tube 102, the upper faces
108 of the legs 104 lie contiguous with the upper internal
surface of the tube 102 and the lower faces 108b of the
legs lie contiguous with the lower internal surface of the
tube 102. The twisted legs 104 ensure good contact with
the tube 102 during joining process, such as brazing.
Besides, the legs 104 in the twisted from increase area
of contact between the side surfaces 108a and 108b of
the legs and the inner surfaces of the tube 102. This large
contact area between the insert 100 and the tube 102 at
the open end portions leads to efficient reinforcement of
the tube 102.

[0024] In another embodiment, as shown in FIG. 2,
when the legs 104 are inserted in the tube 102, the outer
side edges 109 of the side legs 104-1 and 104-4 of the
plurality of legs 104 can abut with respective opposite
internal longitudinal edges of the tube 102. In another
embodiment, the inner side edges 111 of the side legs
104-2 and 104-3 of the plurality of legs 104 can abut with
respective opposite side surfaces of a dividing wall 107
of the tube 102.

[0025] AsshowninFIGs 1Aand 1B, portions 114a and
114b of the outer connector 112 can be bent at a prede-
fined angle with respect to adjacent connecting portions
116 coupled to the corresponding legs 104. Besides, as
shown in FIGs 3 and 4, the bent portion 114a and 114b
between the adjacent connecting portions 116 of the out-
er connector 112 can be configured in a plane offset to
a longitudinal axis of the heat exchanger tube 102. For
instance, the outer connector 112 of the reinforcing insert
100 can have waved design with two wave portions 114a
and 114b between the adjacent leg connecting portions
116.
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[0026] In addition, the adjoining surfaces of the legs
104 of the reinforcement inset 100 are coupled to the
heat exchanger tube 102 through a joining process that
can be any or a combination of brazing, welding, and the
like. Thelarge contactarea between legs 104 of the insert
100 and the inner surface of the tube 102 at the open
end potions leads to efficient brazing between the legs
104 and the tube 102, resulting in efficient localized re-
inforcement at the outer end portions, which can prevent
the crack from occurring in that portions due to repeated
thermal stress/shocks.

[0027] Inaddition, the outer connector 112 can be pro-
vided with a hole 113. Such a characteristics creates a
Poka Yoke for different thickness in different technolo-
gies, and also allows to use less material on radiator as-
sembly and additional reduction for flow resistance.
[0028] Further, the reinforcing insert 100 can be
formed from a single strip or a single sheet metal. In ad-
dition, the reinforcing insert 100 may have variable thick-
ens across a length of the reinforcing insert 100, wherein
the variable thickness may reduce required material, this
can reduce weight of the reinforcing insert 100.

[0029] AsshowninFIG.6toFIG. 8, inaccordance with
an embodiment, the present invention discloses a heat
exchanger, such as a radiator, 150 including a heat ex-
changer core 175 that includes a plurality of heat ex-
changer tubes 102 and a plurality of fins 122 configured
between two adjacent tubes of the plurality of tubes 102,
and a pair of headers 118a and 118b configured on op-
posite side of the heat exchanger 150. The fins 122 are,
for example, heat dissipating fins. In addition, each of the
headers 118a and 118b includes a plurality of slots 120
configured spaced apart along length the respective
header. In addition, opposite end portions of the tubes
102 are received in the corresponding slots 120 the head-
ers 118a and 118b such that the opposite open ends
106a and 106b of the tubes 102 extended outside of the
respective headers 118a and 118b. Besides, the plurality
of tubes 102 are coupled to the headers 118a and 118b
though the brazing process. In an exemplary embodi-
ment, the heat exchanger 150 can be used for cooling
the heat exchange fluid or coolant in vehicles as well as
in non-vehicle applications.

[0030] Further, the plurality of tubes 102 are reinforce-
ment reinforced through reinforcing inserts 100 at the
opposite open end regions which are prone to fatigue
failure on thermal shock cycling while use of the heat
exchanger 150. In addition, waved design of the reinforc-
ing inserts 100 with twisted legs ensures large area of
contact with the tubes 102 leads to efficient brazing con-
nection between the tubes 102 and the legs of the rein-
forcing inserts 100. Thus, reinforcement of the tubes 102
at the opposite open end regions provides resistance to
severe thermal shock/stress with high level of cycles and
increase heat exchanger reliability for thermal shock.
[0031] In addition, the bent/waved portions 114a and
114b of the reinforcing inserts 100 ensure better access
to the tube openings 106a and 106b for the coolant. The
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heat exchange fluid/coolant guided into an inlet manifold
on inlet side of the heat exchanger 150 can smoothly
enters the opening of the tube 102 due to presence of
the bent/waved portions 114a and 114b which are offset
from the longitudinal axis of the respective tube 102,
thereby decreasing level of internal pressure drop on the
inlet coolant side of the heat exchanger 150 and reducing
turbulent flow. At the same time, the heat exchange flu-
id/coolant can smoothly exit the tubes 102 into an exit
manifold, located on opposite side with respect to the
inlet manifold, due to presence of the bent/waved por-
tions 114a and 114b.

[0032] Referring to FIG. 9, in accordance with an em-
bodiment, the present invention discloses a method 200
for reinforcing a heat exchanger tube. Particularly, the
method 200 includes the step of reinforcing a heat ex-
changer tube 102 of a heat exchanger 150. Although,
the various steps of the method 200 are depicted by
blocks in the flow diagram and any number of steps de-
scribed as method blocks can be combined in any order
or can be performed in parallel to employ the method
200, or an alternative method. Additionally, individual
blocks may be deleted from the flow chart depicting the
method without departing from the scope and ambit of
the present invention. The method 200 is to be under-
stood with reference to the following description along
with the FIG. 9.

[0033] The disclosed method 200 for reinforcing the
heat exchanger tube 102 can include a step 202 of in-
serting legs 104 of a reinforcing insert 100 inside the heat
exchanger tube 102 through an open end 106a
and/or106b of the tube 102. The method 200 further in-
cludes the step 204 of bending an outer connector 112,
connected to outer ends of the legs 104, of the reinforcing
insert 100 through any suitable means known in the art.
When the outer connector 112 is bent, the legs 104 are
twisted inside the tube 102 and at least two side surfaces
108a and108b of each of the legs 104 are abutted with
at least two inner side surfaces of the heat exchanger
tube 102. In addition, portions 114a and 114b of the outer
connector 112 can be bent at a predefined angle with
respect to adjacent connecting portions 116 coupled to
the legs 104.

[0034] In addition, the method 200 further includes the
step of joining the at least two abutted surfaces 108a and
108b of each of the legs 104 with the corresponding inner
side surfaces of the heat exchanger tube 102 through a
suitable joining process, for example, brazing.

[0035] In any case, the invention cannot and should
not be limited to the embodiments specifically described
in this document, as other embodiments might exist. The
invention shall spread to any equivalent means and any
technically operating combination of means.

Claims

1. Areinforcing insert (100) for a heat exchanger tube
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(102), the reinforcing insert (100) comprising:

at least two spaced legs (104) adapted to be
received in the heat exchanger tube (102)
through an open end (106a, 106b) of said tube
(102), each of the at least two legs (104) being
configured such that at least two side surfaces
(108a, 108b) of each of the legs (104) are abut-
ted with at least two inner side surfaces of the
heat exchanger tube (102); and

an outer connector (112) adapted for connecting
outer ends of the at least two legs (104) and
positioned outside of said tube (102), wherein
at least a portion (114a, 114b) of the outer con-
nector (112) is bent at a predefined angle with
respect to adjacent connecting portions (116)
coupled to the at least two legs (104).

The reinforcing insert (100) as claimed in the pre-
ceding claim, wherein at least the portion (114a,
114b) between the adjacent connecting portions
(116) of the outer connector (112) is configured in a
plane offset to a longitudinal axis of the heat ex-
changer tube (102).

The reinforcing insert (100) as claimed in any of the
preceding claims, wherein at least one of the at least
two legs (104) includes a tapered, chamfered or
rounded inner end portion (110) to aid insertion of
the at least two legs (104) through the open end
(106a, 106b) of the heat exchanger tube (102).

The reinforcing insert (100) as claimed in any of the
preceding claims, wherein the at least two legs (104)
are coupled to the inner side surfaces of the heat
exchanger tube (102) through a joining process se-
lected from a group comprising brazing and welding.

The reinforcing insert (100) as claimed in any of the
preceding claims, wherein the outer connector (112)
comprises a hole (113).

The reinforcing insert (100) as claimed in any of the
preceding claims, wherein the reinforcing insert
(100) is formed from a single strip or a single sheet
metal, and wherein the reinforcing insert (100) com-
prises variable thickens across a length of the rein-
forcing insert (100).

A heat exchanger (150) comprising:

at least one header (118a, 118b) comprising a
plurality of slots (120) configured spaced apart
along length of the at least one header (118a,
118b);

a plurality of heat exchanger tubes (102), each
heat exchanger tube (102) comprising opposite
open ends (106a, 106b) received in correspond-
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ing slots (120) of the at least one header (1183,
118b); and

at least one reinforcing insert (100) configured
with at least one of the plurality of heat exchang-
er tubes (102) for reinforcing a region of at least
one of the open ends (106a, 106b) of the corre-
sponding heat exchanger tube (102);
characterized in that each reinforcing insert
(100) comprises:

at least two spaced legs (104) adapted to
be received in the corresponding heat ex-
changer tube (102) through the open end
(106a, 106b) of said tube (102), each of the
at least two legs (104) being configured
such that at least two side surfaces (108a,
108b) of each leg (104) are abutted with at
least two inner side surfaces of the corre-
sponding heat exchanger tube (102); and
an outer connector (112) adapted for con-
necting outer ends of the at least two legs
(104) and positioned outside of the corre-
sponding heat exchanger tube (102),
wherein at least a portion (114a, 114b) of
the outer connector (112) is bent at a pre-
defined angle with respect to adjacent con-
necting portions (116) coupled to the atleast
two legs (104).

The heat exchanger (150) as claimed in the preced-
ing claim, wherein at least the portion (114a, 114b)
between the adjacent connecting portions (116) of
the outer connector (112) is configured in a plane
offset to a longitudinal axis of the heat exchanger
tube (102).

The heat exchanger (150) as claimed in any of the
preceding claims, wherein the atleast two legs (104)
are coupled to the inner surface of the corresponding
heat exchanger tube (102) through a joining process
selected from a group comprising brazing and weld-

ing.

The heat exchanger (150) as claimed in any of the
preceding claims, wherein at least one of the atleast
two legs (104) includes a tapered, chamfered or
rounded inner end portion (110) to aid insertion of
the at least two legs (104) through the open end
(106a, 106b) of the heat exchanger tube (102), and
wherein the reinforcing insert (100) is formed from a
single strip or a single sheet metal.

The heat exchanger (150) as claimed in any of the
preceding claims, wherein the reinforcing insert
(100) comprises variable thickens across a length of
the reinforcing insert (100).

The heat exchanger (150) as claimed in any of the
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13.

14.

15.

preceding claims, wherein the outer connector (112)
comprises a hole (113).

The heat exchanger (150) as claimed in any of the
preceding claims, wherein a plurality of fins (122) are
configured between adjacent heat exchanger tubes
(102) of the plurality of heat exchanger tubes (102).

A method (200) for reinforcing a heat exchanger tube
(102), the method (200) comprising steps of:

inserting at least two spaced legs (104) of a re-
inforcing insert (100) inside the heat exchanger
tube (102) through an open end (106a, 106b) of
said tube (102); and

bending an outer connector (112), connected to
outer ends of the at least two legs (104), of the
reinforcing insert (100) such that the atleast two
legs (104) are twisted inside said tube (102) and
at least two side surfaces (108a, 108b) of each
of the least two legs (104) are abutted with at
least two inner side surfaces of the heat ex-
changer tube (102), and at least a portion (114a,
114b) of the outer connector (112) is bent at a
predefined angle with respect to adjacent con-
necting portions (116) coupled to the atleast two
legs (104).

The method (200) as claimed in the preceding claim,
wherein the method comprises joining the at least
two abutted surfaces (108a, 108b) of each of the
legs (104) with the corresponding inner side surfaces
of the heat exchanger tube (102).
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