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(54) HEAT EXCHANGER

(57) A header-tank assembly for a heat exchanger
is provided. The header-tank assembly includes a head-
er, a tank, a protrusion and a groove. The tank is provided
with a conduit connected from a first side of the tank, so
that a centre of gravity of the tank is shifted towards the
first side of the tank. Further, the tank includes a foot
portion adapted to be coupled to the header. The protru-

sion is formed on of any one of an outer wall of the foot
portion of the tank and an inner wall of the header. The
groove, complimentary to the protrusion, is formed at
least one of the outer sidewall of the foot portion of the
tank and the inner wall of the header. The protrusion and
the groove are so formed on a side opposite to the first
side of the tank.
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Description

[0001] The present invention generally relates to a heat
exchanger, more particularly, to a header-tank assembly
of a heat exchanger provided with a groove-protrusion
setup to retain the tank within the header while assem-
bling the tank with the header of the heat exchanger.
[0002] Generally, heat exchanger are provided with a
pair of tanks to enable introduction or reception of fluid
to or from the heat exchanger. The heat exchanger may
include a core provided with a pair of headers at both
side of the core. The pair of headers is adapted to be
coupled with the pair of tanks, thereby enabling the fluid
circulation to the core of the heat exchanger. Further, a
gasket is introduced to provide proper sealing between
the pair of tanks and the pair of headers. The pair of
headers is brazed with the core and it is provided with
any connecting means to couple it with the pair of tanks.
The connecting means may be tabs formed on the pe-
riphery of the pair of headers and adapted to be crimped
on the tanks to enable connection between the pair of
tanks and the pair of headers. To connect the pair of
tanks with the pair of headers, a series of steps are to be
performed. Initially, the gasket is provided on the pair of
headers, followed by placing the pair of tanks on the re-
spective headers of the core. Upon placing the pair of
tanks on the respective headers, the assembly is moved
to a machine in which the tabs formed on the headers
are crimped/bent on the foot portion of the respective
tanks. In order to enable optimal crimping between the
pair of tanks and respective headers, the pair of tanks
have to lie flat on the gasket provided on the respective
headers without any inclination of the tank.
[0003] In case the pair of tanks has its centre of gravity
distant from a symmetric plane of the pair of tanks, the
pair of tanks may pop from the respective header while
assembling the tank on the respective header. Further,
the pair of tanks may not lie flat on the gasket provided
on the respective header, which may lead to improper
connection between the pair of tanks and respective
headers. Further, any inclination of the tank with respect
to the respective header prevents the tabs formed on the
header from being crimped on the tanks, and it may lead
to damaging the gasket e.g., by pinching. In case the pair
of tanks having centre of gravity distant from symmetry
plane of the tanks, the pair of tanks may experience top-
ping out of tank on one side from the respective header
and results in falling out of the tank from the respective
header.
[0004] Accordingly, there remains a need for an as-
sembly that retains the tanks in the respective header
while assembling. Further, there remains another need
for the assembly that avoid topping out of the tanks from
one side of the respective header while crimping the tank
onto the header.
[0005] 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.
[0006] In view of the foregoing, an embodiment of the
invention herein provides a header-tank assembly. The
header-tank assembly includes a header, a tank, at least
one protrusion and at least one groove. The tank is pro-
vided with a conduit connected from a first side of the
tank, so that a centre of gravity of the tank is shifted to-
wards the first side of the tank. Further, the tank includes
a foot portion adapted to be coupled to the header. The
protrusion is formed on of any one of an outer wall of the
foot portion of the tank and an inner wall of the header.
The groove, complimentary to the protrusion, is formed
on of any one of the tank and the header. Further, the
groove is formed on any one of the outer sidewall of the
foot portion of the tank and the inner wall of the header.
The protrusion and the groove are so formed at least on
a side opposite to the first side of the tank.
[0007] In one embodiment, the protrusion is formed on
the outer wall of the foot portion of the tank on a side
opposite to the first side of the tank, and the groove is
formed on inner wall of the header, complementary to
the protrusion.
[0008] In another embodiment, the protrusion is
formed on the inner wall of the header, and the groove
is formed on the outer wall of the foot portion of the tank
on a side opposite to the first side of the tank.
[0009] In one example, the protrusion is formed
throughout any one of the outer wall of the foot portion
of the tank, and the inner wall of the header.
[0010] In another example, the groove is formed
throughout any one of the outer wall of the foot portion
of the tank, and the inner wall of the header.
[0011] Further, the protrusion comprises a slope
adapted to slide into the groove when the tank is posi-
tioned on the header.
[0012] Further, a gasket disposed on a gasket recess
formed on the header is adapted to provide sealing be-
tween the header and the tank when the tank is posi-
tioned on the header.
[0013] Further, the heat exchanger includes a heat ex-
changer core fluidically connected to the header. The
conduit is fluidically connected to the header to enable
fluid flow to the heat exchanger core.
[0014] Other characteristics, details and advantages
of the invention can 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-
companying figures, wherein:

FIGS. 1 and 2 illustrate schematic views of a heat
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exchanger, in accordance with an embodiment of
the present invention;

FIG. 3 is a top view of a header provided with a gasket
of the heat exchanger of Fig. 1;

FIGS. 4 and 5 illustrate perspective views the header
of Fig. 3 showing grooves formed thereon;

FIGS. 6 and 7 illustrate perspective views of a tank
of the heat exchanger of FIG. 1; and

FIG. 8 illustrates an exploded view of the tank on the
header of the heat exchanger of Fig. 1.

[0015] 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
embodiment disclosed in the description.
[0016] The present invention relates to a heat ex-
changer provided with a pair of tanks coupled with a core
of the heat exchanger. The heat exchanger may include
a pair of headers corresponding to the pair of tanks. The
pair of tanks is adapted to be coupled with the respective
headers of the heat exchanger. The pair of headers and
the pair of tanks are collectively referred to as a header-
tank assembly. For the sake of brevity and clarity, the
heat exchanger explained in the present document is de-
scribed with one header and one tank. Although the
present document is explained with a header and a tank
amongst the pair of header and tank assemblies, the
same features can be applied to other header and tank
amongst the pair of header and tank assemblies. The
heat exchanger is provided with a groove-protrusion con-
figuration to retain the tank on the header, while assem-
bling the tank on the header. The groove is complemen-
tary to the protrusion formed in the heat exchanger, and
adapted to be coupled with each other, thereby providing
a retention force between the tank and the header while
assembling the tank on the header of the heat exchanger.
Further, detailed location and geometry of the groove-
protrusion configuration are explained with forthcoming
description with figures.
[0017] FIGS. 1 and 2 illustrate schematic views of a
heat exchanger 100, in accordance with an embodiment
of the present invention. The heat exchanger 100 in-
cludes a heat exchanger core 10 having a pair of headers
102 to receive heat exchange elements (not shown in
figures). The pair of headers 102 may be brazed with the
heat exchanger core 10 and fluidically connected to the
heat exchange elements. The heat exchanger 100 fur-
ther includes a pair of tanks 104 adapted to be coupled
with the pair of headers 102 provided with the heat ex-
changer core 10. The pair of tanks 104 enables fluid com-
munication with the heat exchanger core 10. In one ex-
ample, one tank 104 may provide the fluid to the heat
exchanger core 10, and other may receive the fluid from

the heat exchanger core 10. For the sake of brevity and
clarity, one header and one tank are shown in the figures
and accordingly explained in the description. Further, the
header 102 and the tank 104 are collectively referred to
as a header-tank assembly 100A. The tank 104 has a
foot portion 106 adapted to be in-contact with the header
102. Further, tabs 114 defined on the header 102 are
adapted to be crimpled on the foot portion 106 of the tank
104 to enable a rigid connected between the tank 104
and the header 102.
[0018] Further, the tank 104 may include a conduit 112
to introduce or receive the fluid to or from the heat ex-
changer core 10. Further, the header 102 is provided with
a gasket (not shown in Figs. 1 and 2) to enable fluid-tight
connection between the header 102 and the tank 104.
In one embodiment, the header 102 is provided with the
tabs 114 formed on the periphery/edges of the header
102. The tabs 114 are adapted to bend on the foot portion
106 of the tank 104, once the tank 104 is placed on the
header 102. In one embodiment, the tank 104 may have
its centre of gravity outside of the symmetric plane of the
tank 104 with respect to centre of the header 102, since
the tank 104 is asymmetrical in shape and have unbal-
anced mass in one side of the tank 104. In one example,
the symmetric plane of the tank 104 is defined on a point
on which both sides of the tank 104 have equal mass. In
such cases, the tank 104 may pop-out from the header
102 at one side, while crimping the tank 104 on the header
102. In one embodiment, the conduit 112 is formed on a
first side 104A of the tank 104, so the centre of gravity is
moved out of the symmetric plane of the tank, thereby
the tank 104 may not lie flat on the header 102 and there
may be an inclination between the tank 104 and the head-
er 102. Such inclination may lead to toppling of the tank
104 while assembling the tank 104 on the header 102
and to damaging of the gasket as pinching, provided in
the header 102. As the conduit 112 is connected from
the first side 104A of the tank 104, the centre of gravity
of tank is shifted towards the first side 104A of the tank
104. To overcome such issues, protrusions and grooves
(not shown in Figs. 1 and 2) are provided on the header
102 and the tank 104 respectively. Further, placement
of the protrusions 108 and the grooves 110 are explained
in forthcoming figures.
[0019] FIGS. 3-5 illustrate different views of the heat
exchanger core 10 depicting the header 102, in accord-
ance with an embodiment of the present invention. In this
example, Fig. 3 is a top view of the header 102 provided
with the gasket 202. Further, a recess is formed on the
header 102 to receive the gasket 202. The gasket 202
is provided in the header 102 to provide sealing between
the tank 104 and the header 102, when the tank 104 is
coupled to the header 102. The gasket 202 can be of
rubber or any flexible material, which can withstand high
temperature. Further, Figs. 4 and 5, illustrate perspective
views of the header 102 having the grooves 110. Further,
the grooves 110 may be formed on an inner wall 204 of
lateral sides of the header 102 as shown in Figs. 4 and
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5. In one example, Fig. 4 illustrates the grooves 110
formed on the inner wall 204 of a first lateral side 206A
of the header 102, and Fig. 5 shows the grooves 110
formed on the inner wall 204 of a second lateral side
206B of header 102. The grooves 110 are adapted to
receive corresponding protrusions formed on the tank
104, to retain the tank 104 on the header 102 while crimp-
ing the tabs 114 on the foot portion 106 of the tank 104.
In a preferred embodiment, at least one groove 110 is
optimal to retain the tank 104 on the header 104 while
crimping the tabs 114 on the foot portion 106 of the tank
104. In such case, the groove 110 is formed on a side of
the header 102, which is opposite side of the first side of
the tank 104. For example, if the tank 104 has the conduit
112 in the first side 104A of the tank 104, the centre of
gravity is on the first side 104A of the tank 104. In such
case, the groove 110 can be formed on, an opposite side
to the first side 104A of the tank 104, on the header 102.
Further, placement of the groove 110 clearly explained
in the forthcoming figures.
[0020] In one embodiment, the grooves 110 can be
formed throughout the inner circumference of the inner
wall 204 of the header 102. In another embodiment, the
grooves 110 can be formed at regular intervals on the
inner wall 204 of the both the first and second lateral
sides 206A and 206B of the header 102. In another em-
bodiment, the grooves 110 can be formed on the inner
wall 204 of the either of the first lateral side 206A or the
second lateral side 206B of the header 102. Further, the
tank 104 is adapted to be received between both the first
lateral side 206A and the second lateral side 206B of the
header 102. In one example, an outer wall of the tank
104 is in contact with the inner wall 204 of the header
102 when the tank 104 is placed on the header 102.
[0021] FIGS. 6 and 7 illustrate perspective views of the
tank 104 of the heat exchanger 100 of FIG. 1. The tank
104 includes the foot portion 106 provided on the periph-
ery of the tank 104, and the outer wall 302 is adjacent to
the foot portion 106. Further, the protrusions 108 are pro-
vided on the outer wall 302 of the tank 104. In one em-
bodiment, the protrusions 108 are provided on the outer
wall 302 of lateral sides of the tank 104. In one embodi-
ment, the protrusions 108 may be formed on the outer
wall 302 of a first lateral side of tank 304A or a second
lateral side of tank 304B. In another embodiment, the
protrusions 108 may be formed on the outer wall 302 of
both the first and second laterals sides of tank 304A and
304B. In preferred embodiment, the protrusions 108 are
formed a lateral side which is opposite to the centre of
gravity of the tank 104 or the first side 104A of the tank
104. In this example, the conduit 112 is formed in a di-
rection same as the first lateral side of tank 304A, so the
centre of gravity may be oriented towards the first lateral
side of tank 304A. Hence, there is possibility of topping
of the tank 104 from the header 102 at the second lateral
side of tank 304B, so the protrusions 108 are formed on
the second lateral side of tank 304B as shown in Fig. 6.
The protrusions 108 formed on the outer wall 302 of the

second lateral side of tank 304B are complementary to
the groove 110 formed in the inner wall 204 of the second
lateral side 206B of the header 102. Thereby, connection
between the tank 104 and the header 102 is formed which
retains the tank 104 on the header 102 while assembling
the tank 104 on the header 102. As shown in Figs. 6 and
7, the protrusions 108 are formed on the outer wall 302
of the second lateral side of tank 304B, and the outer
wall 302 of the first lateral side of tank 304A is protrusion-
free side. In one example, the tank 104 requires at least
one protrusion 108 to connect or to retain the tank 104
on the header 102. Further, the protrusions 108 include
a slope adapted to slide into the grooves 110 formed on
the header 102, when the tank 104 is positioned on the
header 102. The heat exchanger 100 can be a water
cooled condenser.
[0022] FIG. 8 illustrates an exploded view of the tank
104 on the header 102 of the heat exchanger 100 of Fig.
1. In the shown exploded view of the tank 104 and the
header 102, the protrusions 108 are formed on the tank
104 and the grooves 110 are formed on the header 102.
The protrusions 108 are complimentary to the grooves
110 to receive the protrusions 108 in the grooves 110,
when the tank 104 is placed on the header 102 of the
heat exchange core 10. Although the protrusions 108 are
formed on the tank 104 and the grooves 110 are formed
on the header 102, it is possible to configure the protru-
sions 108 on the header 102 and the grooves 110 on the
tank 104. In such configuration, the protrusions 108 are
formed on the header 102 and the grooves 110 are
formed on the tank 104. In this embodiment, the protru-
sions 108 are formed on the inner wall 204 of the first
and second lateral sides 206A and 206B of the header
102. Further, the grooves 110 are formed on the outer
wall 302 of the foot portion 106 of the tank 104. The pro-
trusions 108 slide into the grooves 110, when the tank
104 is placed on the header 102. Then, the tabs 114 are
bend over the foot portion 106 of the tank 104 to enable
a rigid connection between the tank 104 and the header
102. As the protrusions 108 and the grooves 110 enables
the tank 104 to retain on the header 102, there is no
toppling of tank while assembling the tank 104 on the
header 102, even though the tank 104 has its centre of
gravity outside the symmetric plane of the tank 104.
Thereby, the assembling time of the tank 104 on the
header 102 also reduced.
[0023] 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. A header-tank assembly (100A), comprising:

a header (102);
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a tank (104) provided with a conduit (112) con-
nected from a first side (104A) of the tank (104),
so that centre of gravity of the tank is shifted
towards the first side (104A) of the tank (104),
wherein the tank (104) includes a foot portion
(106) adapted to be coupled to the header (102);
at least one protrusion (108) formed on any one
of an outer wall of the foot portion (106) of the
tank (104) and an inner wall of the header (102);
and
at least one groove (110), complimentary to the
protrusion (108), formed on any one of the tank
(104) and the header (102), wherein the groove
(110) is formed on any one of the outer sidewall
of the foot portion (106) of the tank (104) and
the inner wall of the header (102), wherein the
protrusion (108) and the groove (110) are so
formed at least on a side opposite to the first
side (104A) of the tank (104).

2. The header-tank assembly (100A) as claimed in
claim 1, wherein the protrusion (108) is formed on
the outer wall of the foot portion (106) of the tank
(104) on a side opposite to the first side (104A) of
the tank (104), and the groove (110) is formed on
inner wall of the header (102), complementary to the
protrusion (108).

3. The header-tank assembly (100A) as claimed in
claim 1, wherein the protrusion (108) is formed on
the inner wall of the header (102), and the groove
(110) is formed on the outer wall of the foot portion
(106) of the tank (104) on a side opposite to the first
side (104A) of the tank (104).

4. The header-tank assembly (100A) as claimed of
claims 1 to 3, wherein the protrusion (108) is formed
throughout any one of the outer wall of the foot por-
tion (106) of the tank (104), and the inner wall of the
header (102).

5. The header-tank assembly (100A) as claimed in any
of claims 1 to 3, wherein the groove (110) is formed
throughout any one of the outer wall of the foot por-
tion (106) of the tank (104), and the inner wall of the
header (102).

6. The header-tank assembly (100A) as claimed in any
of preceding claims, wherein the header (102) further
comprising a plurality of tabs (114) formed on edges
of the header (102), wherein the plurality of tabs
(114) is crimped over the foot portion (106) of the
tank (104) upon positioning the tank (104) in the
header (102).

7. The header-tank assembly (100A) as claimed in
claim 1, wherein the protrusion (108) comprises a
slope adapted to slide into the groove (110) when

the tank (104) is positioned on the header (102).

8. A heat exchanger (100) provided with the header-
tank assembly (100A) as claimed in any of preceding
claims, comprising a gasket (202) disposed on a gas-
ket recess defined on the header (102) to provide
sealing between the header (102) and the tank (104)
when the tank (104) is positioned on the header
(102).

9. The heat exchanger as claimed in claim 8, further
comprising a heat exchanger core (10) fluidically
connected to the header (102).

10. The heat exchanger as claimed in claim 9, wherein
the conduit (112) is fluidically connected to the head-
er (102) to enable fluid flow to the heat exchanger
core (10).
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