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(54) HEAT EXCHANGER

(57) A heat exchanger (100) comprises a first man-
ifold (102), a second manifold (104) and a heat exchanger
core (106). A plurality of heat exchange tubes (108) pro-
viding a fluidal communication between the first manifold
(102) and the second manifold (104). Each manifold
(102, 104) comprises a tank member (110A, 110B) and
a header (112A, 112B). The header (112A, 112B) com-
prises a plurality of apertures (118A, 118B) to receive
respective ends of the heat exchange tubes (108) to pro-
vide a fluid communication between the manifold (102,
104) and the heat exchange tubes (108). At least one
header (112A, 112B) comprises a first region (114A,
114B) having a firstthickness and a second region (116A,
116B) having a second thickness. The first region (114A,
114B) is a peripheral portion of the header (112A, 112B)
and the second region (116A, 116B) is a portion around
one or more apertures (118A, 118B).
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Description

[0001] The present invention relates to a heat ex-
changer. In particular, the present invention relates to a
heat exchanger for a motor vehicle.

[0002] Heatexchangers, such as radiators, charge air
coolers, oil coolers and the like, are used in a variety of
applications to transfer heat from one medium to another.
Typically, the heat exchanger includes a pair of mani-
folds, and a plurality of heat exchange tubes stacked be-
tween the manifolds to provide a fluid communication
between the manifolds. Each manifold includes a header
with a plurality of openings to receive the plurality of heat
exchange tubes. Atleast one fin is provided between two
adjacent heat exchange tubes. The first manifold in-
cludes an inlet port for receiving the first heat exchange
fluid and a second manifold includes an outlet port. The
first fluid flows from the first manifold to the second man-
ifold through the plurality of heat exchange tubes. Fur-
ther, a second fluid flows around the heat exchange tubes
across the fins. The first fluid and the second fluid are in
heat exchange configuration.

[0003] The heat exchanger transfers thermal energy
between the fluids as a result of the heating or cooling
of the tubes, at different temperatures. The thermal dif-
ference may cause non-uniform dimensional changes to
the interconnected parts of the heat exchanger. For ex-
ample, the tubes may increase in length while the ends
of the tubes remain in a fixed position relative to the first
manifold and the second manifold and the header length
may change, which induces thermal and mechanical
stresses. Since the tubes are usually rigidly attached to
a relatively inflexible header by means of soldering, braz-
ing, welding or the like, the resulting stresses lead to joint
fatigue failure or tube fatigue in the area next to the tube
to header joint. Ultimately, the heat exchangers suffers
limited life because of high stresses at their tube-to-head-
er joints.

[0004] Accordingly, there is a need for an improved
heat exchanger that reduces stress at the tube to header
joints and improves reliability and service life to the heat
exchanger.

[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 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.
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Additionally, this indexation does not imply any order in
mounting or use of the elements of the invention.

SUMMARY OF THE INVENTION

[0007] The present invention discloses a heat ex-
changer comprising a first manifold, a second manifold
and a heat exchanger core. The second manifold is ar-
ranged spaced apart from the first manifold. The heat
exchanger core comprises a plurality of heat exchange
tubes providing a fluidal communication between the first
manifold and the second manifold. Each of the heat ex-
change tubes having a first end and a second end. Each
manifold comprises a tank member and a header. The
header comprises a plurality of apertures to receive re-
spective ends of the heat exchange tubes to provide a
fluid communication between the manifold and the heat
exchange tubes. At least one header comprises a first
region having a first thickness and a second region hav-
ing a second thickness. The first region is a peripheral
portion of the header and the second region is a portion
around one or more apertures of the header.

[0008] The header having a base having the plurality
of apertures and a channel extending circumferentially
around the base. The channel defines the peripheral por-
tion of the header. The second region comprises a portion
adjacent to each of the apertures. The first thickness is
different from the second thickness. In one embodiment,
the second thickness is smaller than the first thickness.
The ratio of thickness of the first region and the second
region ranges from 1 to 4.

[0009] In one embodiment, the plurality of apertures
comprises a first set of apertures and a second set of
apertures. In one embodiment, the second region com-
prises a portion around the first set of apertures. In an-
other embodiment, the second region comprises a por-
tion around the second set of apertures. In yet another
embodiment, the second region comprises a portion
around the first set of apertures and the second set of
apertures.

BRIEF DESCRIPTION OF DRAWINGS

[0010] 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 according to an embodiment of
the present invention.

FIG. 2 exemplarily illustrates an exploded view of
the heat exchanger of FIG. 1.
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FIG. 3 exemplarily illustrates a perspective view of
the manifold of FIG. 1.

FIG. 4 exemplarily illustrates an exploded view of
the manifold of FIG. 1.

FIG. 5 exemplarily illustrates a perspective view of
the header plate of FIG. 1.

FIG. 6 exemplarily illustrates a cross-sectional view
of the header plate of FIG. 1.

DETAILED DESCRIPTION

[0011] The heat exchanger comprises a first manifold,
a second manifold and a heat exchanger core. The sec-
ond manifold is arranged spaced apart from the first man-
ifold. The heat exchanger core comprises a plurality of
heat exchange tubes providing a fluidal communication
between the first manifold and the second manifold. Each
of the heat exchange tubes having a first end and a sec-
ond end. Each manifold comprises a tank member and
a header. The header comprises a plurality of apertures
to receive respective ends of the heat exchange tubes
to provide a fluid communication between the manifold
and the heat exchange tubes. At least one header com-
prises a first region having a first thickness and a second
region having a second thickness. The first region is a
peripheral portion of the header and the second region
is a portion around one or more apertures. The reduction
of thickness at region proximal to tube to header joints
increases the flexibility, which reduces the stress at the
tube to header joints caused by the thermal expansion
and contraction of heat exchange tubes discussed in the
background section of this document. Consequently, the
increase in flexibility at the portion adjacent to the tube
to header plate joints adds reliability and increases the
life span of the heat exchanger.

[0012] FIG. 1 exemplarilyillustrates a perspective view
of a heat exchanger 100, according to an embodiment
of the presentinvention. FIG. 2 exemplarily illustrates an
exploded view of a heat exchanger 100 of FIG. 1. Refer-
ring to FIG. 1 and FIG. 2, the heat exchanger 100 com-
prises a first manifold 102, a second manifold 104 and a
heat exchanger core 106. The heat exchanger 100, for
example, may be a radiator. The heat exchanger core
106 comprises a plurality of heat exchange tubes 108
providing a fluidal communication between the first man-
ifold 102 and the second manifold 104. The first manifold
102 comprises a first header 112A and a first tank mem-
ber 110A, and the second manifold 104 comprises a sec-
ond header 112B and a second tank member 110B. The
header 112A, 112B comprise a plurality of apertures
118A, 118B and each aperture 118A, 118B, shown in
FIG. 5, aligned to one corresponding tube 108. The head-
ers 112A, 112B are supported in spaced apart and par-
alleled relationship to each other by the tubes 108.
[0013] FIG. 3exemplarilyillustrates a perspective view
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of the manifold 102, 104 of FIG. 1. FIG. 4 exemplarily
illustrates an exploded view of the manifold 102, 104 of
FIG. 1. Referring to FIG. 3 and FIG. 4, the first tank mem-
ber 110A connected to the first header 112A configures
the first manifold 102. The first manifold 102 may be the
inlet manifold. Similarly, the second tank member 110B
connected to the second header 112B configures the
second manifold 104. The second manifold 104 may be
the outlet manifold. The first tank member 110A is con-
nected to the first header 112A so that the first ends of
the tubes 108 are in fluid communication with the interior
of the first tank member 110A. In like manner, the second
tank member 110B is connected to the second header
112B so that the second ends of the tubes 108 are in
fluid communication with the interior of the second tank
member 110B. A frame assembly is employed to support
the periphery of the heat exchanger core 106. Particu-
larly, the side frame assembly includes a first side frame
and a second side frame, which extends along the length
of the first and second sides of the heat exchanger 100.
The first manifold 102 further comprises a first port 140,
show in FIG. 2, for example, an inlet port, and the second
manifold 104 comprises a second port 120, show in FIG.
2, for example, an outlet port.

[0014] A first fluid may flow from the first port 140 of
the first manifold 102, passes through the plurality of heat
exchange tubes 108 and exits the second manifold 104
via the first outlet port 120. The first fluid flows from the
first manifold 102 to the second manifold 104 in the first
fluid flow direction. The second fluid flows between the
heat exchange tubes 108 in the second fluid flow direc-
tion. The second fluid flow direction may be perpendicular
to the first fluid flow direction.

[0015] Referringto FIG. 1, the heat exchanger 100 fur-
ther comprises heat exchanger fins 122, which are locat-
ed between the heat exchange tubes 108 to promote the
transfer of heatbetween the firstheatexchange fluid with-
in the tubes 108 and the second heat exchange fluid
passing over the tubes 108. According to an exemplary
embodiment, the heat exchanger fins 122 are construct-
ed of aluminium, brazed or otherwise joined to the tubes
108. However, according to other exemplary embodi-
ments, the heat exchanger fins 122 may be made of other
materials that facilitate heat transfer and may extend in
parallel or at varying angles with respect to the flow of
the heat exchange fluid. The heat exchanger fins 122
may be louvered fins, corrugated fins, or any other suit-
able type of fin.

[0016] Further, in this embodiment, the heat exchange
tubes 108 are flat tubes. In another embodiment, the heat
exchange tubes 108 may be multi-channel tubes con-
taining several flow channels or paths. In order to obtain
the proper fluid tightness of the assembly all components
thereof are connected to each other by brazing or any
another suitable means.

[0017] Referring to FIG. 4, the tank member 110A,
110B includes a base portion 124A, 124B having an inner
surface. A wall 126A, 126B circumferentially surrounds
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the base portion 124A, 124B and depends generally per-
pendicularly to the plane of the base portion 124A, 124B
defining a chamber. A flange portion or tank foot 128A,
128Bis circumferentially disposed on the terminating end
of the wall 126A, 126B. Referring to FIG. 5, the header
112A, 112B generally includes a planar base 130A, 130B
having the plurality of apertures 118A, 118B thereon for
receiving the ends of the heat exchange tubes 108 of the
heatexchanger 100 there through. The base 130A, 130B
of the header 112A, 112B circumferentially surrounded
by a channel 132A, 132B sized to receive the foot 128A,
128B of the tank member 110A, 110B.

[0018] ReferringtoFIG.5andFIG.6,the header 112A,
112B comprises a first region 114A, 114B having a first
thickness and a second region 116A, 116B having a sec-
ond thickness. The first thickness is different from the
second thickness. In one embodiment, the first region
114A, 114B may be a peripheral portion of the header
112A, 112B, and the second region 116A, 116B may be
the portion around one or more apertures 118A, 118B of
the header 112A, 112B. The first thickness is smaller
than the second thickness. Specifically, the thickness of
the portion around the apertures 118A, 118B is smaller
than the thickness of the peripheral portion of the header
112A, 112B. Thereby, the base portion 130A, 130B
around the apertures 118A, 118B of the header 112A,
112B provides more flexibility.

[0019] The plurality of apertures 118A, 118B of the
header 112A, 112B comprises a first set of apertures and
a second set of apertures. In another embodiment, the
first region 114A, 114B may be a peripheral portion of
the header 112A, 112B, and the second region 116A,
116B may be the portion around the first set of apertures.
In yet another embodiment, the second region 116A,
116B may be the portion around the second set of aper-
tures. In one embodiment, the ratio of thickness of the
first region 114A, 114B and the second region 116A,
116B ranges from 1 to 4.

[0020] In one embodiment, the heat exchanger 100
comprises the first manifold 102, the second manifold
104 and the heat exchanger core 106. The second man-
ifold 104 is arranged spaced apart from the first manifold
102. The heat exchanger core 106 comprises a plurality
of heat exchange tubes 108 providing a fluidal commu-
nication between the first manifold 102 and the second
manifold 104. Each of the heat exchange tubes 108 hav-
ing a firstend and a second end. Each manifold 102, 104
comprises the tank member 110A, 110B and the header
112A, 112B. The header 112A, 112B comprises a plu-
rality of apertures 118A, 118B to receive respective ends
of the heat exchange tubes 108 to provide a fluid com-
munication between the manifold 102, 104 and the heat
exchange tubes 108. In one embodiment, at least one
header 112A, for example, the first header 112A com-
prises a first region 114A having a first thickness and a
second region 116A having a second thickness. The first
region 114A is a peripheral portion of the header 112A
and the second region 116A is a portion around one or
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more apertures 118A. The channel 132A defines the pe-
ripheral portion of the header 112A.

[0021] In another embodiment, at least one header
112B, for example, the second header 112B comprises
the first region 114B having the first thickness and the
second region 116B having the second thickness. The
first region 114B is a peripheral portion of the header
112B and the second region 116B is a portion around
one or more apertures 118B. The channel 132B defines
the peripheral portion of the header 112B. In yet another
embodiment, at least two header 112a, 112B, for exam-
ple, the first header 112A and the second header 112B
comprises the first region 114A, 114B having the first
thickness and the second region 116B, 116B having the
second thickness.

[0022] The reduction of thickness at region proximal
to tube to header joints increases the flexibility, which
reduces the stress at the tube to header joints caused
by the thermal expansion and contraction of heat ex-
change tubes 108 discussed in the background section
of this document. Consequently, the increase in flexibility
at the joints between the tubes 108 and the header 112A,
112B adds reliability and increases the life span of the
heat exchanger 100.

[0023] During operation of the heat exchanger 100, the
length of heat exchange tubes 108 may vary due to the
temperature difference of the heat exchange fluids and
the heat transfer between the heat exchange fluids. The
length of the tubes 108 may change while the ends of
the tubes 108 are fixed to the first header 112A and the
second header 112B, respectively, which causes the
header 112A, 112B to bend, and then the tubes 108.
However, the change in thickness atthe firstregion 114A,
114B of the header 112A, 112B increases the flexibility
at the tube to header joints, or the base 130A, 130B of
the header, 112B and allows the header 112A, 112B to
expand and bend freely.

[0024] Inanother embodiment, the header112A,112B
may be designed so that at least a portion of the base
130A, 130B of the header 112A, 112B has the second
thickness. For example, the portion around at least a set
of apertures 118A, 118B may be configured to have the
second thickness. This allows the header 112A, 112B to
be more flexible at the particular portion of the base 130A,
130B of the header 112A, 112B, while the remaining por-
tion of the header 112A, 112B may have lesser flexibility.
Thus, the present invention provides flexibility either at
a selective region of the base 130A, 130B of the header
112A, 112B, or the entire region of the base 130A, 130B
of the header 112A, 112B. Consequently, the increase
in flexibility at the joints between the tubes 108 and the
header 112A, 112B adds reliability and increases the life
span of the heat exchange tubes 108.

[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.
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Claims

1.

A heat exchanger (100), comprising:

a first manifold (102);

a second manifold (104) arranged spaced apart
from the first manifold (102), and

a heat exchanger core (106) comprising a plu-
rality of heat exchange tubes (108) providing a
fluidal communication between the first manifold
(102) and the second manifold (104), each of
the heat exchange tubes (108) having a first end
and a second end, wherein each manifold (102,
104) comprises a tank member (110A, 110B)
and a header (112A, 112B), the header (112A,
112B) comprises a plurality of apertures (118A,
118B) to receive respective ends of the heat ex-
change tubes (108) to provide a fluid communi-
cation between the manifold (102, 104) and the
heat exchange tubes (108), characterized in
that,

at least one header (112A, 112B) comprises a
firstregion (114A, 114B) having a first thickness
and a second region (116A, 116B) having a sec-
ond thickness, the first region (114A, 114B)is a
peripheral portion of the header (112A, 112B)
and the second region (116A, 116B) is a portion
around one or more apertures (118).

The heat exchanger (100) of claim 1, wherein the
header (112A, 112B) having a base (120A, 120B)
having the plurality of apertures (118A, 118B) and a
channel (122A, 122B) extending circumferentially
around the base (120A, 120B), the channel (122A,
122B) defines the peripheral portion of the header
(112A, 112B).

The heat exchanger (100) of claim 1, wherein the
first thickness is different from the second thickness.

The heat exchanger (100) of claim 1, wherein the
second thickness is smaller than the first thickness.

The heat exchanger (100) of claim 1, wherein the
second region (116A, 116B) comprises a portion ad-
jacent to each of the apertures (118A, 118B).

The heat exchanger (100) of claim 1, wherein the
plurality of apertures (118A, 118B) comprises a first
set of apertures and a second set of apertures.

The heat exchanger (100) of claim 1 and 6, wherein
the second region (116A, 116B) comprises a portion
around the first set of apertures.

The heat exchanger (100) of claim 1 and 6, wherein
the second region (116A, 116B) comprises a portion
around the second set of apertures.
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9.

10.

The heat exchanger (100) of claim 1 and 6, wherein
the second region (116A, 116B) comprises a portion
around the first set of apertures and the second set
of apertures.

The heat exchanger (100) of claim 1, wherein the
ratio of thickness of the first region (114A, 114B) and
the second region (116A, 116B) ranges from 1 to 4.
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