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(57)  Atankassembly (100)includes atank cover (10)
and a header (20). The tank cover (10) includes longitu-
dinally extending first channels (10a) and (10b). The
header (20) includes portions (20a) and (20b) that in con-

junction with the first channels (10a) and (10b) defines a

first and a second manifold (30a) and (30b). The header
(20) further includes apertures (22a) and (22b) that re-
ceive the corresponding first set of tubular elements (42a)
and second set of tubular elements (42b). At least one
of the tank cover (10) and the header (20) includes an
extension portion (10c, 20c) extending therefrom beyond
the heat exchanger core (40) to form a connection sys-
tem. The connection system includes an inlet (50a), an
outlet (50b) and fluid flow passages (30c) and (30d) con-
figuring fluid communication between the inlet (50a) and
the outlet (50b) and the respective first and second man-
ifolds (30a) and (30b).
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Description

[0001] The presentinvention relates to a tank assem-
bly. In particular, the present invention relates to a tank
assembly for a vehicle heat exchanger.

[0002] Generally, a vehicle heat exchanger, such as
for example, an inner condenser is disclosed. The inner
condenser is a heat exchanger used in the heat pump
systems for electric vehicles. It may be used for the heat-
ing of the passenger cabin and this heating system allows
to prolong the driving distance of the electric vehicle. The
inner condenser may use tetrafluoropropene (R1234yf)
as refrigerant. The heat exchanger includes tank assem-
blies configuring a first manifold and a second manifold
disposed on opposite sides of a heat exchanger core
defined by tubular elements and fins. The tubular ele-
ments configure fluid communication between the first
manifold and the second manifold. Separate connection
conduits are connected to the first manifold and the sec-
ond manifold to respectively supply heat exchange fluid
to and collect heat exchange fluid therefrom. However,
such configuration of the heat exchanger faces packag-
ing, connection, routing issues, as the connection con-
duits are disposed on both sides of the heat exchanger.
[0003] To address the above issues, prior art suggests
a heat exchanger 1, for example, a gas cooler, for a ve-
hicle that includes a first manifold, particularly, an inlet
manifold 2a and a second manifold, particularly, an outlet
manifold 2b, a heat exchanger core 4 and a connector
block 6 as illustrated in FIG. 1. The first manifold 2a and
the second manifold 2b are disposed on same side of
the heat exchanger core 4. The heat exchanger core 4
includes tubular elements 4a, 4b separated by fins 5a,
5b. The first manifold 2a is supplied heat exchange fluid
from an inlet port 6a of the connector block 6 via by an
inlet conduit 7a for ingress of the first heat exchange fluid
into the heat exchanger 1. The second manifold 2b de-
livers the first heat exchange fluid to an outlet port 6b of
the connector 6 via an outlet conduit 7b for egress of the
first heat exchange fluid from the heat exchanger, after
the first heat exchange fluid had undergone heat ex-
change with air surrounding the tubular elements 4a, 4b
while passing through the tubular elements 4a, 4b. In
such configuration, the tubular elements 4a, 4b are di-
vided into a first set of tubular elements 4a and a second
set of tubular elements 4b that are disposed adjacent to
each other and interconnected and in fluid communica-
tion with each other via an intermediate manifold 2¢c to
define afirst pass and a second pass respectively. Also,
the connector block 6 with the inlet port 6a and the outlet
port 6b is disposed proximal to the first and second man-
ifolds 2a and 2b. Accordingly, shorter lengths of inlet and
outlet conduits 7a and 7b can be used for configuring
connection and fluid communication between the inlet
port 6a and the first manifold 2a and between the second
manifold 2b and the outlet port 6b respectively. The first
manifold 2a distributes the heat exchange fluid received
thereby to the first set of tubular elements 4a. The heat
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exchange fluid undergoes heat exchange with a second
heat exchange fluid, particularly, air around the first set
of tubular elements 4a as the first heat exchange fluid
flows through the first set of tubular elements 4a. The
second set of tubular elements 4b receive the heat ex-
change fluid from the first set of tubular elements 4a via
the intermediate manifold 2c and the second heat ex-
change fluid undergoes further heat exchange as it pass-
es through the second set of tubular elements 4b. The
second manifold 2b collects the first heat exchange fluid
from the second tubular elements 4b after the first heat
exchange fluid had rejected heat to the air flowing across
the tubular elements 4a and 4b as it passes through the
the tubular elements 4a and 4b. The second manifold 2b
delivers the first heat exchange fluid collected thereby to
the outlet conduit 7b for egress of the first heat exchange
fluid from the heat exchanger 1 via the outlet port 6b. The
tubular elements 4a are separated by fins 5a disposed
there-between and the tubular elements 4b are separat-
ed by fins 5b disposed there-between. The fins 5a and
5b retard flow of the second heat exchange fluid, partic-
ularly, the air outside the tubular elements 4a and 4b to
improve the heat exchange between the heat exchange
fluid flowing inside and air flowing outside the tubular
elements 4a and 4b.

[0004] The connector block 6 with the inlet port 6a and
the outlet port 6b for ingress and egress of fluid with re-
spect to the heat exchanger 1 is generally mounted on
avehicle frame proximal to the first and second manifolds
2a and 2b. The inlet and outlet conduits 7a and 7b con-
figures fluid communication between the inlet port 6a and
first manifold 2a and between the second manifold 2b
and the outlet port 6b. However, use of inlet and outlet
conduits 7a and 7b involves routing of the connecting
inlet and outlet conduits 7a and 7b in limited space, par-
ticularly, in areas proximal to the lateral side of the heat
exchanger 1. Moreover, the inlet an outlet conduits 7a
and 7b inherently cause an unutilized space "X" along
lateral side of the heat exchanger 1. The inlet and outlet
conduits 7a and 7b and connections thereof with mani-
folds 2a and 2b on one side and with the connector block
6 on the other side cause packaging issues and pressure
losses due to length of the inlet and outlet conduits 7a
and 7b and bends in the inlet and outlet conduits 7a and
7b.

[0005] Accordingly, there is a need of a tank assembly
for a heat exchanger that eliminates connection conduits
renders the heat exchanger compact and addresses the
packaging issues, particularly, along lateral sides of the
heat exchanger and longitudinal direction of the first and
second manifolds. Further, there is a need of a tank as-
sembly for a heat exchanger that eliminates inlet and
outlet conduits, thereby preventing problems such as en-
ergy losses and pressure drop between the inlet / outlet
ports and corresponding first / second manifolds due to
lengthy inlet and outlet connection conduits and bends
in the inlet and outlet connection conduits. Further, there
is a need for a tank assembly for a heat exchanger that
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improves efficiency and reliability of the heat exchanger
by preventing fluid flow losses by eliminating connection
conduits. There is a need of a tank assembly for a heat
exchanger that reduces the number of parts, thereby re-
ducing maintenance and enhancing reliability of the heat
exchanger.

[0006] An object of the present invention is to obviate
the problems associated with conventional tank assem-
bly for heat exchanger that require inlet and outlet con-
nection conduits.

[0007] Another object of the present invention is that
the tank assembly renders compactness to the heat ex-
changer and addresses the packaging issues, particu-
larly, along lateral sides of the heat exchanger and lon-
gitudinal direction of the first and second manifolds.
[0008] Yetanother object of the present invention is to
provide a tank assembly for a heat exchanger that im-
proves efficiency of the heat exchanger by reducing the
pressure losses.

[0009] Still another object of the present invention is
to provide a tank assembly for heat exchanger that re-
duces the number of parts, thereby reducing mainte-
nance and enhancing reliability of the heat exchanger.
[0010] 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.

SUMMARY OF THE INVENTION

[0011] A tank assembly for a heat exchanger is dis-
closed in accordance with an embodiment of the present
invention. The tank assembly incudes a tank cover and
a header. The tank cover is formed with longitudinally
extending first channels. The header includes portions
that in conjunction with the first channels formed on tank
cover define a first manifold and a second manifold when
the tank cover is assembled to the header. The header
further includes apertures configured on the respective
portions thereof. The apertures receives the correspond-
ing first set of tubular elements and second set of tubular
elements of a heat exchanger core therein to configure
fluid communication between the first manifold and the
first set of tubular elements and fluid communication be-
tween the second set of tubular elements and the second
manifold. At least one of the tank cover and the header
includes an extension portion extending therefrom be-
yond the heat exchanger core to form a connection sys-
tem. The connection system is formed with an inlet, an
outlet and fluid flow passages that configure fluid com-
munication between the inlet and the outlet and the re-
spective first and second manifolds.

[0012] Generally, the tank cover includes the tank cov-
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er extension portion extending along the plane of the tank
cover and the header includes the header extension por-
tion extending along the plane of the header, wherein the
tank cover extension portion in conjunction with the head-
er extension portion when assembled together define the
first fluid flow passage and the second fluid flow passage.
The first fluid flow passage defines curved fluid flow tra-
jectory and fluid communication between the inlet and
the first manifold. The second fluid flow passage defines
curved fluid flow trajectory and fluid communication be-
tween the second manifold and the outlet.

[0013] Particularly, thefirstchannels extend to free end
of the tank cover extension portion to define a first set of
profiles at free end thereof. The header extension portion
includes second channels corresponding to the first
channels that extend to free end thereof to define a sec-
ond set of profiles at the free end thereof. The profiles of
the second set of profiles are complementary to the re-
spective profiles of the first set of profiles. As the tank
cover extension portion is assembled to the header ex-
tension portion, the first set of profiles get aligned to the
second set of profiles and the sleeves hold the first set
of profiles aligned to the corresponding second set of
profiles to define the inlet and outlet respectively.
[0014] Particularly, the second channels are integrally
formed with the header, whereas the first set of profiles
are inherently formed at the free end of the respective
first channels integrally formed with the tank cover.
[0015] Specifically, the first and second fluid flow pas-
sages are formed by the second channels formed on and
extending to the free end of the header extension portion
and portions of the respective first channels extending
to free end of the tank extension portion.

[0016] Preferably, the inlet and the outlet are disposed
along an axis extending orthogonally to the longitudinal
axis of the firstand second manifolds and the longitudinal
axis of the tubular elements.

[0017] Generally, the first channels are separated by
afirstintermediate gap that extends along the tank cover
extension portion.

[0018] Further, the second channels are separated by
a second intermediate gap.

[0019] Specifically, the tank cover extension portion
and the header extension portion extends along a curve
and along a plane at the interface between the tank cover
and the header.

[0020] Specifically, at least one of the tank cover and
the header is formed with respective tabs disposed along
longitudinal sides thereof to configure crimping connec-
tion there-between.

[0021] More specifically, at least one of the tank cover
extension portion and the header extension portion is
also formed with respective tabs disposed along periph-
eral portion thereof to configure crimping connection
there-between.

[0022] Generally, the inlet and the outlet are symmet-
rical with respect with respect to each other about a plane
passing through center of the second intermediate gap
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at extreme end of the second intermediate gap.

[0023] Alternatively, the inlet and the outlet are asym-
metrical with respect with respect to each other about a
plane passing through center of the second intermediate
gap at extreme end of the second intermediate gap.
[0024] Generally, the first and second fluid flow pas-
sages are of varying cross section along the length there-
of.

[0025] Also is disclosed a heat exchanger in accord-
ance with an embodiment of the present invention. The
heat exchanger includes a heat exchanger core, a tank
assembly and an intermediate manifold. The heat ex-
changer core includes a first set of tubular elements and
second set of tubular elements disposed adjacent to the
first set of tubular elements and respectively defining a
firstpass and a second pass. The tank assembly includes
a first manifold and a second manifold disposed on same
side of the heat exchanger core. The first manifold deliv-
ersfluid to the first set of tubular elements and the second
manifold collects fluid from and the second set of tubular
elements after the fluid had undergone heat exchange
while passing through the first and the second set of tu-
bular elements. The tank assembly extends beyond the
heat exchanger core to configure a connection system
formed with aninlet and an outlet and fluid flow passages.
The first fluid flow passage configures fluid communica-
tion between the first manifold and the inlet whereas the
second fluid flow passage configure fluid communication
between the second manifold and the outlet. The inter-
mediate manifold configures fluid communication be-
tween the first set of tubular elements and the second
set of tubular elements to define U-flow trajectory of the
fluid flow there-between to enable configuring of the first
and second manifolds on the same side of the heat ex-
changer core.

BRIEF DESCRIPTION OF DRAWINGS

[0026] 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 illustrates an isometric view of a conventional
tank assembly for heat exchanger forming inlet and
second manifolds, wherein a separate connector
block is connected to and fluid communication with
the manifolds by means of inlet an outlet conduits;

FIG. 2illustrates a front view of the conventional tank
assembly, depicting unused space inherently creat-
ed at the lateral side of the heat exchanger core be-
cause of the inlet and outlet conduits;
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FIG. 3 illustrates an assembled view of a heat ex-
changer configured with a tank assembly of the
present invention forming a connection system;

FIG. 4 illustrates an exploded view of the heat ex-
changer of FIG. 3;

FIG. 5 illustrates a side view of a header tank as-
sembly of FIG. 3;

FIG. 6 illustrates a top view of the header tank as-
sembly of FIG. 3;

FIG. 7 illustrates a sectional view of the header tank
assembly along sectional plane B-B depicted in FIG.
6;

FIG. 8 illustrates an isometric view of a tank cover
of the tank assembly of FIG. 3; and

FIG. 9illustrates an isometric view of a header of the
tank assembly of FIG. 3.

DETAILED DESCRIPTION

[0027] The presentinvention envisages a tank assem-
bly for a heat exchanger, wherein the tank assembly con-
figures a first manifold and a second manifold on same
side of the heat exchanger to render compact configura-
tion to the heat exchanger. Particularly, the tank assem-
bly includes a tank cover and a header that extend be-
yond the heat exchanger core along lateral side of the
heat exchanger core. The tank cover and the header are
assembled to configure the manifolds and a connector
system. Particularly, portions of tank cover and header
aligned with respect to the heat exchanger core and se-
cured to each other configure the manifolds, whereas
portions of the tank cover and the header extending be-
yond the heat exchanger core and secured to each other
configure the connection system. The header and the
tank cover are secured to each other by crimping and
brazing. The connection system is formed with an inlet,
an outlet and fluid flow passages. The fluid flow passage
configures fluid communication between the inlet for in-
gress of fluid into the heat exchanger and the first man-
ifold, whereas the second fluid flow passage configures
fluid communication between the second manifold and
the outlet for egress of fluid from the heat exchanger.
Such configuration of fluid flow passages formed in the
tank assembly avoids inlet and outlet conduits and pack-
aging, connection and routing issues faced due to the
inlet and outlet conduits. The first flow passage config-
ures a curved fluid flow trajectory and fluid communica-
tion between the inlet and the first manifold. The second
fluid flow passage also configures curved flow trajectory
and fluid communication between the second manifold
and the outlet. Accordingly, the inlet and the outlet extend
orthogonally to the longitudinal axis of the manifold and
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the longitudinal axis of the tubular elements, thereby ren-
dering the heat exchanger compact, particularly, along
longitudinal side of the manifolds, thereby addressing
packaging issues. Although, the present invention is ex-
plained inthe forthcoming description and accompanying
drawings with example of tank assembly for a condenser
for use in vehicle air conditioning system, however, the
tank assembly of the present invention is also applicable
in any other heat exchanger used in vehicular or non-
vehicular applications, where the first and the second
manifold are required to be on same side of the heat
exchanger and the heat exchanger is required to be com-
pact, particularly, along longitudinal side of the manifold
by eliminating connection conduits to address packaging
issues.

[0028] A tank assembly 100 configured on a vehicle
heat exchanger 200, particularly, an air conditioning gas
coolers, gas coolers or evaporators is disclosed. FIG. 3
illustrates an isometric view of the heat exchanger 200
configured with the tank assembly 100 of the present
invention in the assembled configuration. FIG. 4 illus-
trates an exploded view of the heat exchanger 200. The
header tank-assembly 100 includes a tank cover 10 and
a header 20.

[0029] FIG. 5 and FIG. 6 illustrates side view and top
view of the tank assembly 100. The FIG. 7 illustrates a
sectional view of the tank assembly 100 along sectional
plane B-B’ depicted in FIG. 6. Referring to FIG. 8, the
tank cover 10 includes longitudinally extending first chan-
nels 10a and 10b. The first channels 10a and 10b are
separated by a first intermediate gap 10d that extends
to free end of the tank cover extension portion 10c.
[0030] Further, referring to FIG. 9, the header 20 in-
cludes portions 20a and 20b along longitudinal sides
thereof. The first and the second portions 20a and 20b
of the header 20 in conjunction with the corresponding
first channels 10a and 10b of the tank cover 10 define a
first manifold 30a and a second manifold 30b when the
tank cover 10 is secured to the header 20. The first and
the second manifolds are depicted in the sectional view
of the tank assembly 100 depicted in the FIG. 7. Gener-
ally, the tank cover 10 and the header 20 are secured to
each other by crimping and brazing. However, the tank
cover 10 and the header 20 can be secured to each other
by any other means that can form secure connection be-
tween the tank cover 10 and the header 20. The header
20 includes apertures 22a and 22b configured on the
respective firstand second portions 20a and 20b thereof.
The apertures 22a and 22b receives corresponding first
set of tubular elements 42a and second set of tubular
elements 42b of a heat exchanger core 40 therein to con-
figure fluid communication between the first manifold 30a
and the first set of tubular elements 42a and fluid com-
munication between the second set of tubular elements
42b and the second manifold 30b. The first and the sec-
ond manifolds 30a and 30b are disposed on one side of
the heat exchanger core 40.

[0031] Such configuration of the heat exchanger 200
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with the first manifold 30a and the second manifold 30b
disposed adjacent to each other and on same side of the
heatexchanger core 40 provides certain advantages. For
example, such configuration renders the heat exchanger
200 compact and addresses the packaging issues, con-
nection issues and prevents clutter due to manifolds be-
ing disposed on opposite sides and connection conduits
connected to opposite sides of the heat exchanger core.
Further, such configuration reduces the number of con-
nection parts and hence reduces maintenance and im-
proves reliability. However, such configuration requires
the heat exchange fluid entering the heat exchanger to
follow a U-turn trajectory within the heat exchanger core
40 that is achieved by providing first and second sets
tubular elements 42a and 42b disposed side by side and
an intermediate manifold 30e configuring fluid commu-
nication between the first and the second set of tubular
elements 42a and 42b. More specifically, the intermedi-
ate manifold 30e interconnects and configures fluid com-
munication between the first set of tubular elements 42a
defining the first pass and the second set of tubular ele-
ments 42b defining the second pass or return pass.
[0032] Generally, atleast one of the tank cover 10 and
the header 20 includes an extension portion 10c, 20c
extending therefrom beyond the heat exchanger core 40
to form a connection system. The connection system is
formed with an inlet 50a, an outlet 50b and fluid flow
passages 30c and 30d configuring fluid communication
between the inlet and the outlet 50a and 50b and the
respective first and second manifolds 30a and 30b. The
connection system can be configured by the tank cover
extension portion 10c alone or header extension portion
20c alone or by assembling the tank cover extension por-
tion 10c and the header extension portion 20c.

[0033] According to a preferred embodiment, the tank
cover 10 includes the tank cover extension portion 10c
extending along the plane of the tank cover 10 and the
header 20 includes the header extension portion 20c ex-
tending along the plane of the header 20. The first chan-
nels 10a and 10b extend along the tank cover extension
portion 10c. The header extension portion 20c includes
second channels 23a and 23b formed thereon. The sec-
ond channels 23a and 23b are integrally formed with the
header 20. The first set of profiles 12a and 12b are in-
herently formed at the end of the respective first channels
10a and 10b integrally formed with the tank cover 10.
The second channels 23a and 23b are complementary
to the portion of the first channels 10a and 10b extending
to the tank extension portion 10c. The portions 10a and
10b of tank cover 10 and portions 20a and 20b of the
header 20 aligned with respect to the heat exchanger
core 40 and secured to each other configure the mani-
folds 30a and 30b. Particularly, portions of at least one
of the tank cover 10 and the header 20 forming the man-
ifolds is formed with respective tabs 14 and 24 disposed
along longitudinal sides thereof to configure crimping
connection between the tank cover 10 and the header
20. The portions of the tank cover 10 and the header 20
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forming the manifolds are further secured to each other
by brazing.

[0034] The tank cover extension portion 10c and head-
er extension portion 20c of the tank cover 10 and the
header 20 respectively extend beyond the heat exchang-
er core 40 and are secured to each other to configure
the connection system. At least one of the tank cover
extension portion 10c and the header extension portion
20c is also formed with respective tabs 14a and 24a dis-
posed along peripheral portion thereof to configure
crimping connection between tank cover extension por-
tion 10c and the header extension portion 20c. The tank
cover extension portion 10c and the header extension
portion 20c are further secured to each other by brazing.
The tank cover extension portion 10c in conjunction with
the header extension portion 20c when assembled to-
gether define the first fluid flow passage 30c and the sec-
ond fluid flow passage 30d of the connection system.
More specifically, the firstand second fluid flow passages
30c and 30d are formed by assembly between the second
channels 23a and 23b formed on the header extension
portion 20c and extending to free end thereof and por-
tions of the respective first channels 10a and 10b extend-
ing to the free end of the tank cover extension portion
10c. The first flow passage 30c and the second flow pas-
sage 30d are of variable cross section. The first flow pas-
sage 30c and the second flow passage 30d are both di-
verging from the manifold side to the inlet and outlet side
respectively. The second channels 23a and 23b are sep-
arated by a second intermediate gap 23c. The second
intermediate gap 23c between the second channels 23a
and 23b is corresponding to and complementary to the
first intermediate gap 10d between portions of the first
channels 10a and 10b extending to the free end of the
tank cover extension portion 10c. The first intermediate
gap 10d between portion of the channels 10a and 10b
extending to the tank cover extension portion 10c is
aligned to the second intermediate gap 23c, when the
header 20 and the tank cover 10 are assembled to each
other. Such configuration facilitates alignment of a first
set of profiles 12a and 12b at extreme end of the tank
cover 10 with a second set of profiles 26a and 26b at
extreme end of the header 20 for configuring the inlet
50a and the outlet 50b. The first fluid flow passage 30c
defines curved fluid flow trajectory and fluid communica-
tion between the inlet 50a and the first manifold 30a. Sim-
ilarly, the second fluid flow passage 30d defines curved
fluid flow trajectory and fluid communication between the
second manifold 30b and the outlet 50b. With the portions
of the tank cover 10 and the header 20 forming the con-
nection system, the need for connection conduits is elim-
inated and pressure losses are avoided, thereby improv-
ing the efficiency and performance of the heat exchanger
200. Further, with the elimination of the connection con-
duits, the reliabity of the heat exchanger is increased.
[0035] Again referring to the FIG. 8, the first channels
10a and 10b extends along the tank cover extension por-
tion 10c to free end of the tank cover extension portion
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10c to define the first set of profiles 12a and 12b at free
end thereof. The header extension portion 20c includes
the second set of profiles 26a and 26b at the free end
thereof. The profiles of the second set of profiles 26a and
26b are complementary to the respective profiles of the
first set of profiles 12a and 12b. As the tank cover exten-
sion portion 10c is assembled to the header extension
portion 20c, the first set of profiles 12a and 12b get
aligned to the second set of profiles 26a and 26b and
sleeves 52a and 52b hold the first set of profiles 12a and
12b aligned to the corresponding second set of profiles
26a and 26b to define the inlet 50a and the outlet 50b
respectively. The tank cover extension portion 10c and
the header extension portion 20c extends along a curve
along a plane at the interface between the tank cover 10
and the header 20. Accordingly, the first and the second
fluid flow passages 30c and 30d follow such curved pro-
file that the inlet 50a and the outlet 50b are disposed
along an axis extending orthogonally to the longitudinal
axis of the first and second manifold 30a and 30b and
the longitudinal axis of the tubular elements 42a and 42b.
Such configuration of the tank assembly 100 renders
compactness to the heat exchanger 200 and addresses
the packaging issues, particularly, along lateral sides of
the heat exchanger core 40 and longitudinal direction of
the first and second manifolds 30a and 30b.

[0036] Also is disclosed the heat exchanger 200 in ac-
cordance with an embodiment of the present invention.
Referring to the FIG. 3 and FIG. 4, the heat exchanger
200 includes a heat exchanger core 40, a tank assembly
100 and an intermediate manifold 30e. The heat ex-
changer core 40 includes a first set of tubular elements
42a and second set of tubular elements 42b disposed
adjacent to the first set of tubular elements 42a and re-
spectively defining a first pass and a second pass. The
tank assembly 100 includes a first manifold 30a and a
second manifold 30b disposed on same side of the heat
exchanger core 40. The first manifold 30a delivers fluid
to the first set of tubular elements 42a and the second
manifold 30b collects fluid from and the second set of
tubular elements 42b after the fluid had undergone heat
exchange while passing through the first and the second
set of tubular elements 42a and 42b. The tank assembly
100 extends beyond the heat exchanger core 40 to con-
figure a connection system formed with an inlet 50a, an
outlet 50b and fluid flow passages 30c and 30d. The first
fluid flow passage 30c configures fluid communication
between the first manifold 30a and the inlet 50a whereas
the second fluid flow passage 30d configures fluid com-
munication between the second manifold 30b and the
outlet 50b. The intermediate manifold 30e configures flu-
id communication between the first set of tubular ele-
ments 42a and the second set of tubular elements 42b
to define U-flow trajectory of the fluid flow there-between
to enable configuring of the first and second manifolds
30a and 30b on the same side of the heat exchanger
core 40.

[0037] In any case, the invention cannot and should
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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 tank assembly (100) for a heat exchanger (200),
the tank assembly (100) comprising:

+ a tank cover (10) formed with longitudinally ex-
tending first channels (10a) and(10b);

+ a header (20) comprising portions (20a) and
(20b) that in conjunction with the first channels
(10a)and (10b) formed on tank cover (10) adapt-
ed to define a first manifold (30a) and a second
manifold (30b) when the tank cover (10) is as-
sembled to the header (20) , the header (20) fur-
ther comprising apertures (22a) and (22b) con-
figured on the respective portions (20a) and
(20b) thereof, the apertures (22a) and (22b) are
adapted to receive corresponding first set of tu-
bular elements (42a) and second set of tubular
elements (42b) of a heat exchanger core (40)
therein to configure fluid communication be-
tween the first manifold (30a) and the first set of
tubular elements (42a) and fluid communication
between the second set of tubular elements
(42b) and the second manifold (30b),
characterized in that at least one tank cover
(10) and the header (20) comprise an extension
portion (10c, 20c) extending therefrom beyond
the heat exchanger core (40) to form a connec-
tion system formed with an inlet (50a), an outlet
(50b) and fluid flow passages (30c) and (30d)
configuring fluid communication between the in-
let and the outlet (50a) and (50b) and the re-
spective first and second manifolds (30a) and
(30Db).

The tank assembly (100) as claimed in the previous
claim, wherein the tank cover (10) comprises the
tank cover extension portion (10c) extending along
the plane of the tank cover (10) and the header (20)
comprises the header extension portion (20c) ex-
tending along the plane of the header (20), the tank
cover extension portion (10c) in conjunction with the
header extension portion (20c) when assembled to-
getheris adapted to define the first fluid flow passage
(30c) and the second fluid flow passage (30d), the
first fluid flow passage (30c) defines curved fluid flow
trajectory and fluid communication between the inlet
(50a) and the first manifold (30a), whereas the sec-
ond fluid flow passage (30d) defines curved fluid flow
trajectory and fluid communication between the sec-
ond manifold (30b) and the outlet (50b).
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3. The tank assembly (100) as claimed in any of the

preceding claims, wherein

« the first channels (10a) and a (10b) extend to
free end of the tank cover extension portion
(10c) to define a first set of profiles (12a) and
(12b) at free end thereof;

« the header extension portion (20c) comprises
second channels (23a)and (23b) corresponding
to the first channels (10a) and (10b) that extend
to free end thereof to define a second set of pro-
files (26a) and (26b) at the free end thereof, the
profiles of the second set of profiles (26a) and
(26b) are complementary to the respective pro-
files of the first set of profiles (12a) and (12b),
as the tank cover extension portion (10c) is as-
sembled to the header extension portion (20c),
thefirst set of profiles (12a) and (12b) get aligned
to the second set of profiles (26a) and (26b) and
sleeves (52a) and (52b) hold the first set of pro-
files (12a) and (12b) aligned to the correspond-
ing second set of profiles (26a) and (26b) to de-
fine the inlet and outlet (50a) and (50b) respec-
tively.

4. The tank assembly as claimed in Claim 3, wherein

the second channels (23a) and (23b) are integrally
formed with the header (20), whereas the first set of
profiles (12a) and (12b) are inherently formed at the
free end of the respective first channels (10a) and
(10b) integrally formed with the tank cover (10).

The tank assembly (100) as claimed in the previous
claim, wherein the first and second fluid flow pas-
sages (30c) and (30d) are formed by the second
channels (23a) and (23b) formed on and extending
to free end of the header extension portion (20c) and
portions of the respective first channels (10a) and
(10b) extending to free end of the tank cover exten-
sion portion (10c).

The tank assembly (100) as claimed in any of the
preceding claims, wherein the inlet (50a) and the out-
let (50b) are disposed along an axis extending or-
thogonally to the longitudinal axis of the first and sec-
ond manifold (30a) and (30b) and the longitudinal
axis of the tubular elements (42a) and (42b).

The tank assembly (100) as claimed in any of the
preceding claims, wherein the first channels (10a)
and (10b) are separated by a first intermediate gap
(10d) that extends along the tank cover extension
portion (10c).

The tank assembly (100) as claimed in any of the
claim 3, wherein the second channels (23a) and
(23b) are separated by a second intermediate gap
(23c).
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The tank assembly (100) as claimed in any of the
preceding claims wherein the tank cover extension
portion (10c) and the header extension portion (20c)
extends along a curve along a plane at the interface
between the tank cover (10) and the header (20).

The tank assembly (100) as claimed in any of the
preceding claims, wherein at least one of the tank
cover (10) and the header (20) is formed with re-
spective tabs (14) and (24) disposed along longitu-
dinalsides thereof and adapted to configure crimping
connection there-between.

The tank assembly (100) as claimed in any of the
preceding claims, wherein at least one of the tank
cover extension portion (10c) and the header exten-
sion portion (20c) also formed with respective tabs
(14a) and (24a) disposed along peripheral portion
thereof to configure crimping connection there-be-
tween.

The tank assembly (100) as claimed in claim 8,
wherein the inlet (50a) and the outlet (50b) are sym-
metrical with respect with respectto each other about
a plane "A" passing through center of the second
intermediate gap (23c) at extreme end of the second
intermediate gap (23c).

The tank assembly (100) as claimed in claim 8,
wherein the inlet (50a) and the outlet (50b) are asym-
metrical with respect with respectto each other about
a plane passing through center of the second inter-
mediate gap (23c) at an extreme end at extreme end
of the second intermediate gap (23c).

The tank assembly (100) as claimed in any of the
preceding claims, wherein the first and second fluid
flow passages (30c) and (30d) are of varying cross
section along the length thereof.

A heat exchanger (200) comprising :

+ a heat exchanger core (40) comprising first set
of tubular elements (42a) and second set of tu-
bular elements (42b) disposed adjacent to the
first set of tubular elements and respectively de-
fining a first pass and a second pass;

+ atank assembly (100) as claimed in any of the
preceding claims comprising a first manifold
(30a) and a second manifold (30b) disposed on
same side of the heat exchanger core, the first
manifold (30a) is adapted to deliver fluid to the
firstset oftubular elements (42a)and the second
manifold (30b) adapted to collect fluid from and
the second set of tubular elements (42b) after
the fluid had undergone heat exchange while
passing through the first and the second set of
tubular elements (42a) and (42b), the tank as-
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sembly (100) extending beyond the heat ex-
changer core (40) and adapted to configure a
connection system formed with an inlet (50a)
and an outlet (50b) and fluid flow passages (30c)
and (30d), wherein the first fluid flow passage
(30c) configures fluid communication between
the firstmanifold (30a) and the inlet (50a) where-
as the second fluid flow passage (30d) config-
ures fluid communication between the second
manifold (30b) and the outlet (50b); and

« anintermediate manifold (30e) configuring fluid
communication between the first set of tubular
elements (42a) and the second set of tubular
elements (42b) to define U-flow trajectory of the
fluid there-between to enable configuring of the
first and second manifolds (30a) and (30b) on
the same side of the heat exchanger core (40).
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