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(54) A HEAT EXCHANGER

(67)  Thepresentinvention discloses aheatexchang-
er provided with a connecting arrangement. The heat ex-
changer comprises a pair of manifolds, and a plurality of
tubes stacked between the manifolds to provide a fluidal
communication between the manifolds. Each manifold
comprises an axis of elongation. The connecting ar-
rangement is fixed to at least one manifold. The arrange-
ment comprises a first connecting element having a hol-
low portion and at least one latch element. The hollow
portion extends parallelly with respect to the axis of elon-
gation of the manifold. The hollow portion enables rota-
tion around the axis of elongation of the manifold so as
to engage the first connecting element thereof. The latch
element extends from a side of the hollow potion adapted
to engage with the manifold to immobilize the first con-
necting element with respect to the manifold at least in
an axis perpendicular to the axis of elongation of the man-
ifold.
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Description

[0001] The present invention relates to a heat ex-
changer comprising a connecting arrangement. In par-
ticular, the invention relates to a connecting arrangement
for coupling a heat exchanger to a support structure or
another heat exchanger.

[0002] Heat exchangers, such as condensers may be
provided with a connecting arrangement to secure it to
another heat exchanger such as radiator, or structural
base such as an automobile body. The radiator forms
part of the engine cooling system to dissipate the heat
from the engine and the condenser forms part of the air-
conditioning loop of vehicle subsystem for ventilation,
heating and/or air conditioning of the passenger com-
partment of the vehicle. The radiator is generally dis-
posed in parallel to the condenser with the connecting
arrangement so that they can sit within the same cooling
airflow and one fan can provide the airflow through both
heat exchangers.

[0003] Thecondenserusually comprisestwocondens-
er tanks with flow tubes arranged there between. Simi-
larly, the radiator comprises two radiator tanks with heat
exchange tubes arranged therebetween. The connecting
arrangement generally comprises a flange mounted on
the radiator tank and a bracket mounted adapted receive
the flange mounted on the condenser tank. The flange
and the bracket are provided with mounting holes. The
condenser is aligned with the radiator such that the
mounting holes of the flange align with the mounting
holes of the bracket. Further, fasteners such as screws
are inserted through the holes to attach the flange to the
bracket to complete coupling of the condenser and radi-
ator.

[0004] It may be requiredthatthe dimension of the con-
denser core is greater than the dimension of the radiator
core. Because of the difference in the dimension of the
condenser core and radiator core, the mounting holes of
the flange cannot be aligned with the bracket and thus,
a new design of connecting arrangement need to be de-
veloped. As another solution, the manufacturer can re-
work to change the dimension of the condenser core.
This results in development of a number of different con-
necting arrangementdesigns or heat exchanger designs.
Importantly, reusage of existing design or unification of
technology is also not possible with the existing connect-
ing arrangements.

[0005] Accordingly, there remains a need for providing
a connecting arrangement for coupling of at least one
heat exchanger to a structure such as frame of an auto-
mobile body or coupling at least two heat exchangers.
There remains a further need for providing a design of
the connecting arrangementthat could be reused regard-
less of the dimensions, or type of heat exchanger. There
remains a further need of a design of the connecting ar-
rangement where at least some of the components of
the arrangement could be reused regardless of the di-
mensions, characteristic, or type of heat exchanger.
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[0006] 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.
[0007] In view of forgoing, the present invention dis-
closes a heat exchanger having a connecting arrange-
ment. The connecting arrangement attaches the heat ex-
changer, particularly a condenser, to a support structure.
The support structure may be a vehicle frame or another
heat exchanger, particularly a radiator. The heat ex-
changer comprises a pair of manifolds, and a plurality of
heat exchange tubes stacked between the manifolds to
provide a fluidal communication between the manifolds.
The pair of manifolds includes a first manifold and a sec-
ond manifold. The connecting arrangement configured
to be fixed to at least one of the manifolds, for example,
the first manifold of the heat exchanger.

[0008] The first connecting element comprises a hol-
low portion and at least one latch element. The hollow
portion extends parallelly with respect to the axis of elon-
gation of the manifold. The hollow portion enables rota-
tion around the axis of elongation of the manifold so as
to engage the first connecting element thereof. In one
embodiment, the hollow portion is a U-shaped channel.
The latch element extends from a side of hollow potion
adapted to engage with the manifold to immobilize the
first connecting element with respect to the manifold at
least in an axis perpendicular to the axis of elongation of
the manifold. In one embodiment, the latch element is a
clip.

[0009] The connecting arrangement further comprises
a second connecting element. The second connecting
element comprises a block complementary to the hollow
portion. The block is fixed to the manifold to enable cou-
pling of the first connecting element thereof. The hollow
portion is formed by a base, two spaced apart sidewalls
extending from opposing sides of the base, an open end
and a closed end. In one embodiment, at least one side-
wall distally ends in a concave arcuate configuration and
at least one sidewall extends as two spaced apart por-
tions. The latch element extends alongside between the
two spaced apart portions.

[0010] The open end of the hollow portion hooks
around an end portion of the block and rotate around a
remaining portion of the block to couple the first connect-
ing element to the second connecting element. The
closed end is adapted to prevent movement of the first
connecting element along the axis of elongation of the
manifold. In one embodiment, the hollow portion further
comprises a recess complementary to a rib extending
from the block of the second connecting element. The
rib is received within the recess while coupling the first
connecting element to the second connecting element.
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[0011] Inone embodiment, the block having a front sur-
face, arear surface and sidewalls extending between the
front surface and the rear surface. The latch element may
comprise an elongated portion extending along the side
surface of the block and terminating at an end having a
tab. The tab is configured to engage with the rear surface
of the block to prevent movement of the first connecting
element in a direction perpendicular to the axis of elon-
gation. The first connecting element further comprising
an engaging element extending from the rear portion of
the base of the hollow portion to couple with the support
structure.

[0012] In another embodiment, the present invention
provides a heat exchanger module. The module com-
prising a first heat exchanger and a second heat ex-
changer. The connecting arrangement is located be-
tween the heat exchangers so as to enable the second
heat exchanger to rotate and couple around the axis of
elongation of the first heat exchanger.

[0013] 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:

FIG. 1 exemplarily illustrates a perspective view of
a heat exchanger having a connecting arrangement,
according to an embodiment of the present inven-
tion;

FIG. 2 exemplarily illustrates an exploded view of
the connecting arrangement of FIG. 1;

FIG. 3 exemplarily illustrates a perspective view of
afirst connecting element of the connecting arrange-
ment of FIG. 1;

FIG. 4 exemplarily illustrates a perspective view of
a second connecting element of the connecting ar-
rangement of FIG. 1;

FIG. 5 exemplarily illustrates the second connecting
element engaging the first connecting element of the
connecting arrangement of FIG. 1;

FIG. 6 exemplarily illustrates the second connecting
element engaged with the first connecting element
of the connecting arrangement of FIG. 1;

[0014] 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.

[0015] The present invention discloses a heat ex-
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changer having a connecting arrangement. The connect-
ing arrangement attaches the heat exchanger, particu-
larly condenser, to a support structure. The support struc-
ture may be a vehicle frame or another heat exchanger,
for example, a radiator. The condenser may comprise a
first manifold, a second manifold, and a plurality of heat
exchange tubes arranged there between defining a con-
denser core. Similarly, the radiator may comprise a first
manifold, a second manifold, and a plurality of heat ex-
change tubes arranged there between defining a radiator
core. The connecting arrangement may comprise a first
connecting arrangement having a first portion and a sec-
ond portion. The first portion may be adapted to rotate
around an axis of elongation of at least one manifold, for
example, the first manifold of the condenser and locks
with the first manifold of the condenser. The second por-
tion may be configured to couple to the first manifold of
the radiator so that the condenser could be positioned in
parallel to the condenser. The design of the connecting
arrangement reduces the number of parts required for
coupling the condenser to the radiator. Furthermore, the
design of connecting arrangement configured to couple
the condenser to any type of component by only changing
the second portion of the connecting arrangement. For
example, considering the length of the condenser core
being greater than the length of the radiator core and
parallel alignment of the first manifold of the condenser
to the first manifold of the radiator is not possible. Then,
only the second portion of the connecting arrangement
needs to be replaced to couple with the radiator to the
condenser. Thus, the connecting arrangement promotes
unification of technology and effective utilization of exist-
ing design of heat exchanger or existing technology.
[0016] Referringto FIG. 1, the heat exchanger 100, for
example a condenser 100, comprises a pair of manifolds
102A, 102B, a plurality of heat exchange tubes 106 and
at least one connecting arrangement 104. The plurality
of tubes 106 stacked between the manifolds 102A, 102B
to provide a fluidal communication between the manifolds
102A, 102B. The pair of manifolds 102A, 102B may com-
prise a first manifold 102A and a second manifold 102B.
The connecting arrangement 104 may be configured to
be fixed to at least one of the manifolds 102A, 102B, for
example, the first manifold 102A of the heat exchanger
100. The connecting arrangement 104 may comprise a
first connecting element 108 having a first portion 112
and a second portion 114.

[0017] Referring to FIG. 2, the first portion 112 may
comprise a hollow portion 116 and at least one latch el-
ement 118. The first portion 112 may be a bracket con-
figured to rotate the first connecting element 108 around
the axis of the first manifold 102A. The latch element 118
is configured to immobilize the first connecting element
108 with respect to the manifold 102A at least in an axis
perpendicular to the axis of elongation of the first manifold
102A. The second portion 114 includes a mounting fea-
ture adapted to be secured to a support structure of the
vehicle (not shown in Figures). In one embodiment, the
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support structure is a radiator. In another embodiment,
the support structure is a vehicle frame.

[0018] The connecting arrangement 104 may further
comprise a second connecting element 110. The second
connecting element 110 comprises a base portion 120
fixed to the first manifold 102A of the heat exchanger
100, a neck 122 extending from the base portion 120 and
a block 124 extending from the neck 122. In one embod-
iment, the base portion 120 is brazed or welded to the
first manifold 102A of the condenser 100. The block 124
may have a shape complementary to the shape of the
hollow portion 116 of the first connecting element 108,
which allows the block 124 to be snugly received within
the hollow portion 116 and enable coupling of the first
connecting element 108 to the first manifold 102A. In one
embodiment, the hollow portion 116 may be a U-shaped
channel. In one embodiment, the first connecting element
108 may be made of material including, but not limited
to, synthetic material. In one embodiment, the second
connecting element 110 may be made of metallic mate-
rial including, but not limited to, aluminium.

[0019] Referring to FIG. 1, and FIG. 2, the hollow por-
tion 116 may extend parallelly with respect to the elon-
gation axis the first manifold 102A. The hollow portion
116 enables rotation around the elongation axis of the
manifold 102A to engage the first connecting element
108 thereof. The latch 118 element extends from a side
of the hollow portion 116 adapted to engage with the
manifold 108A to immobilize the first connecting element
108 with respect to the first manifold 102A at least in an
axis perpendicular to the axis of elongation of the first
manifold 102A. The block 124 fixed to the first manifold
102A enables coupling of the first connecting element
108 thereof.

[0020] Referring to FIG. 3, the hollow portion 116 may
be formed of a base 126 and a pair of spaced apart par-
allel sidewalls 128, 130 extending from opposing sides
ofthe base 126. The pair of sidewalls 128, 130 may com-
prise a first sidewall 128 and a second sidewall 130. The
first sidewall 128 may be formed of an elongated section
132 that terminates with an arcuate end 134. The end
134 has a concave arcuate configuration. The arcuate
end 134 adapted to act as a hook, such that, once the
bracket hooks around the received block 124, it cannot
be removed therefrom. The hollow portion 116 may fur-
ther comprise an open end 136 and a closed end 138.
Referring to FIG. 5 and FIG. 6, the open end 136 facili-
tates the hollow portion 116 to hook around an end por-
tion 140 of the block 124 and a remaining portion of the
hollow portion 116 is introduced around the block 124 by
rotating the hollow portion 116 around the block 124. The
closed end 138 of the hollow portion 116 prevents further
movement or slipping of the bracket longitudinally along
an elongate axis of the block 124. However, rotation of
the hollow portion 116 around the elongation axis of the
block 124 is still possible.

[0021] In order to prevent rotation of the first connect-
ing element 108 around the axis of elongation of the first
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manifold 102A, the first connecting element 108 is pro-
vided with a latch element 118 along at least one sidewall
128, 130. In one embodiment, the at least one sidewall
128, 130, particularly, the second sidewall 130 formed
as two spaced apart portions 130A, 130B extending from
the side of the hollow portion 116. The latch element 118
disposed alongside and between the two spaced apart
portions 130A, 130B. In one embodiment, the latch ele-
ment 118 is a clip. The clip is adapted to engage with the
block 124 to prevent rotation of the first connecting ele-
ment 108. Referring to FIG. 3 and FIG. 4, the block 124
has a front surface 146, a rear surface 148 and side sur-
faces 150. In one embodiment, the block 124 is substan-
tially rectangular in shape have a portion complementary
to the hollow portion 116. In one embodiment, the hollow
portion 116 generally has a U-shaped cross section. In
one embodiment, the portion of the block 124 including
the front surface 146 and side surfaces 156 generally
has a U-shaped cross section complementary to the U-
shaped cross section of the hollow portion 116.

[0022] The clip may comprise a widened elongated
portion 160 that extends along the side surface 150 of
the block 124, and terminates at its ends with hooks or
clips with the rear surface 148 of the block 124. The end
of the elongated portion 160 may comprise a tab 162
adapted to engage with or hook onto the flat rear surface
148 and prevent movement of the first connecting ele-
ment 108 in a direction perpendicular to the axis of elon-
gation of the first manifold 102A. Further, the base 126
of the hollow portion 116 may comprise a front portion
152 and a rear portion 154. The front portion 152 may
comprise a rib 156 disposed along a length of the hollow
portion 116. The rib 156 may be complementary to a
recess 158 formed along a length of the front surface 146
of the block 124. The rib 156 of the first connecting ele-
ment 108 and the complementary recess 158 of the sec-
ond connecting element 110 acts as a guide to position
the hollow portion 116 in place over the block 124. In one
embodiment, the rib 156 generally has a u-shaped cross
section, which is complementary to a U-shaped cross
section of the recess 158.

[0023] Referring to FIG. 3, the second portion 114,
herein after referred as an engaging element 114, is
adapted to be secured to the support structure of the
vehicle (not shown). The engaging element 114 may be
a flat elongated member that extends from the rear por-
tion 154 of the base 126 of the hollow portion 116 and
terminates with an end. In one embodiment, the end of
the engaging element 114 is directly welded or brazed
to the support structure. In one embodiment, the engag-
ing element 114 includes the mounting feature (not
shown) adapted to be secured to the support structure
of the vehicle. In one embodiment, the mounting feature
is a bracket that could be fastened to the support struc-
ture. In another embodiment, the mounting feature is an
opening that could be screwed to the support structure.
[0024] In another embodiment, the present invention
discloses a heat exchanger module. The module com-
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prises a first heat exchanger, a second heat exchanger
and the connecting arrangement 104. In one embodi-
ment, the first heat exchanger is the condenser 100. In
one embodiment, the second heat exchanger is the ra-
diator. The connecting arrangement 104 is located be-
tween the heat exchangers so as to enable the second
heat exchanger to rotate and couple around the axis of
elongation of the first heat exchanger.

[0025] 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 heat exchanger(100), comprising:

a pair of manifolds (102A, 102B), wherein each
manifold (102A, 102B) comprises an axis of
elongation;

a plurality of tubes (106) stacked between the
manifolds (102A, 102B) to provide a fluidal com-
munication between the manifolds (102A,
102B), and

at least one connecting arrangement (104) con-
figured to be fixed to at least one of the manifolds
(102A, 102 B), characterized in that the ar-
rangement (104) comprises,

a first connecting element (108) comprising,

a hollow portion (116) extending parallelly
with respect to the axis of elongation of at
least one manifold (102A), wherein the hol-
low portion (116) enables rotation around
the axis of elongation of the manifold (102b)
so as to engage the first connecting element
(108) thereof, and

at least one latch element (118) extending
from a side of hollow portion (116) adapted
to engage with the manifold (102A) to im-
mobilize the first connecting element (108)
with respect to the manifold (102A) at least
in an axis perpendicular to the axis of elon-
gation of the manifold (102A).

2. The heat exchanger (100) according to claim 1,
wherein the heat exchanger (100) further comprises
a second connecting element (110) comprising a
block (124) complementary to the hollow portion
(116), the block (124) being fixed to the manifold
(102A) to enable coupling of the first connecting el-
ement (108) thereof.

3. The heat exchanger (100) according to claim 1,
wherein the hollow portion (116) is a U-shaped chan-
nel.
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4.

10.

1.

12.

13.

14.

The heat exchanger (100) according to claims 1 and
2, wherein the hollow portion (116) has a U-shaped
cross-section and the block (124) has a portion hav-
ing a U-shaped cross-section complementary to the
hollow portion (116).

The heat exchanger (100) according to claim 1,
wherein the hollow portion (116) comprises a base
(126), two spaced apart sidewalls (128, 130) extend-
ing from opposing sides of the base (126), an open
end (136) and a closed end (138).

The heat exchanger (100) according to claim 2 and
5, wherein the open end (136) of the hollow portion
(116) hooks around an end portion (140) of the block
(124) and rotate around a remaining portion of the
block (124) to couple the first connecting element
(108) to the second connecting element (110), and
the closed end (138) adapted to prevent movement
of the first connecting element (108) along the axis
of elongation of the manifold (102A).

The heat exchanger (100) according to claim 1 and
2, wherein the hollow portion (116) comprises a re-
cess (158) complementary to a rib (156) extending
from the block (124) of the second connecting ele-
ment (110), the rib (156) being received within the
recess (158) while coupling the first connecting ele-
ment (108) to the second connecting element (110).

The heat exchanger (100) according to claim 7,
wherein the rib (156) comprises a U-shaped cross
section.

The heat exchanger (100) according to claim 7,
wherein the recess (156) comprises a U-shaped
cross section.

The heat exchanger (100) according to claim 5,
wherein at least one sidewall (128) ends distally in
a concave arcuate configuration.

The heat exchanger (100) according to claim 5,
wherein at least one sidewall (130) extends as two
spaced apart portions (130A, 130B).

The heat exchanger (100) according to claim 1,
wherein the latch element (118) extends alongside
between the two spaced apart portions (130A,
130B).

The heat exchanger (100) according to claim 1,
wherein the latch element (118) is a clip.

The heat exchanger (100) according to claim 2,
wherein the block (124) comprises a front surface
(146), arear surface (148) and sides walls (150) ex-
tending between the front surface (146) and the rear
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surface (148).

The heat exchanger (100) according to claim 12 and
14, wherein the latch element (118) comprises an
elongated portion (160) extending along the side sur-
face (150) of the block (124) and terminates at an
end having a tab (162), wherein the tab (162) is con-
figured to engage with the rear surface (148) of the
block (124) to prevent movement of the first connect-
ing element (108) in a direction perpendicular to the
axis of elongation.
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