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Description

[0001] The present disclosure relates to a heat ex-
changer system, particularly, the present disclosure re-
lates to a heat exchanger tube manifold for a heat ex-
changer system.

[0002] Conventional heat exchanger, such as for ex-
ample, a condenser includes a pair of heat exchanger
tube manifolds and a plurality of heat exchanger tubes
connecting and configuring fluid communication between
the heat exchanger tube manifolds. Each of the heat ex-
changer tube manifolds includes a tank and a header
that are crimped to each other to configure a secure con-
nection there-between. The header includes a plurality
of apertures that receives heat exchanger tubes. In case
insertion of the heat exchanger tubes and tube position-
ing inside the manifold is not controlled, the position of
the ends of the heat exchanger tubes inside the manifold
is non-uniform, i.e. the ends of the heat exchanger tubes
are not at same level, causing non-uniform, in-homoge-
neous distribution of the heat exchanger fluid in the heat
exchanger tubes and also causing increase in internal
pressure drop that in turn prevents the heat exchanger
tubes from retaining the heat exchanger fluid for longer
duration. As a result, the non-uniform, in-homogeneous
distribution of the heat exchanger fluid in the heat ex-
changer tubes and the increase in internal pressure drop
in the heat exchanger system cause adverse impact on
the thermal performance and the efficiency of the heat
exchanger. Further, the heat exchanger tubes between
the heat exchanger tube manifold and the starting of the
fins is prone to corrosion, thereby adversely impacting
the service life and performance of the heat exchanger.
[0003] Although, few of the prior art documents such
as for example, US4825941 and US5046555 disclose
means for preventing over insertion of heat exchanger
tubes in the heat exchanger manifold. However, most of
the proposed solutions involve configuring changes in
delicate heat exchanger tubes, such as, for example,
configuring a shoulder at a predetermined distance from
end of each of the heat exchanger tubes. However, such
shoulder on the heat exchanger tube is inefficient and
non reliable in controlling tube insertion and tube posi-
tioning inside the heat exchanger tube manifold and also
causes stress concentration thatin turn may cause failure
ofthe delicate heat exchanger tubes. Further, configuring
of shoulders on multiple delicate heat exchanger tubes
is inconvenient and time consuming process. Still further,
the shoulder fails to control outward movement of the
heatexchangertubes from the heat exchanger tube man-
ifold. Furthermore, none of the prior art suggests any
provision for protecting portion of the heat exchanger
tubes between the heat exchanger tube manifold and the
starting of the fins against corrosion, while simultaneous-
ly controlling heat exchanger tube insertion and heat ex-
changer tube positioning inside the heat exchanger tube
manifold.

[0004] Accordingly, there is a need for a heat exchang-
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er tube manifold thatinclude means for protecting portion
of the heat exchanger tubes between the heat exchanger
tube manifold and the starting of the fins against corro-
sion, while simultaneously controlling tube insertion and
tube positioning inside the heat exchanger tube manifold.
Further, there is a need for a heat exchanger tube man-
ifold that ensures uniform and homogeneous distribution
of heat exchange fluid in all the heat exchanger tubes.
Furthermore, there is a need for a heat exchanger tube
manifold that is capable of enhancing thermal perform-
ance and efficiency of the heat exchanger.

[0005] An object of the present invention is to provide
a heat exchanger tube manifold that obviates problems
faced in conventional heat exchanger tube manifold aris-
ing due to uncontrolled and non-uniform tube insertion
and tube positioning therein.

[0006] Anotherobjectof the presentinvention s to pro-
vide a heat exchanger tube manifold that is capable of
controlling tube insertion and tube positioning within the
heat exchanger manifold, while simultaneously protect-
ing portion of the heat exchanger tubes between the heat
exchanger tube manifold and start of the fins against cor-
rosion.

[0007] An object of the present invention is to provide
a heat exchanger tube manifold that provides an addi-
tional mechanical resistance to heat exchange tubes in
area between a heat exchanger tube manifold and fins
against high mechanical and thermo-mechanical stress-
es caused by e.g. pressure cycling and thermal cycling.
[0008] Yetanother object of the presentinvention is to
provide a heat exchanger tube manifold that ensures uni-
form and homogeneous distribution of the heat exchange
fluid in all the heat exchanger tubes and prevents pres-
sure drop.

[0009] Still another object of the present invention is
to provide a heat exchanger tube manifold that is capable
of enhancing thermal performance and efficiency of the
heat exchanger and also enhances service life and re-
duces maintenance 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.
[0011] A heat exchanger tube manifold is disclosed in
accordance with an embodiment of the presentinvention.
The heat exchanger tube manifold includes a plurality of
spaced apart external collars, wherein at least part of the
external collars receives and covers a predetermined
length "L" of at least one heat exchanger tube.

[0012] Specifically, at least one of external collars and
corresponding portions of the heat exchanger tube man-
ifold adjacent to the external collars include at least one
mechanical stopper, wherein the mechanical stopper
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prevents receiving the at least one heat exchanger tube
beyond the predetermined length "L" inside the at least
one of the external collar and the heat exchanger tube
manifold.

[0013] Typically, each of the external collars is inte-
grally formed with the heat exchanger tube manifold by
a single step molding process.

[0014] Alternatively, each of the external collars is de-
tachably mounted with respect to the heat exchanger
tube manifold.

[0015] In accordance with an embodiment, the at least
one mechanical stopper is an inwardly protruding mem-
ber configured on interior walls of at least one of the ex-
ternal collar and the heat exchanger tube manifold.
[0016] Alternatively, the at least one mechanical stop-
per is a snap fit arrangement configured between an ex-
ternal surface of the at least one heat exchanger tube
and the interior walls of at least one of the external collar
and the heat exchanger tube manifold.

[0017] Specifically, the snap fit arrangement includes
afirst snap fitengagement element configured on interior
walls of at least one of the external collar and the heat
exchanger tube manifold that configures snap fit engage-
ment with at least one corresponding, complimentary
second snap fit engagement element configured on the
external surface of the at least one heat exchanger tube.
[0018] In accordance with another embodiment of the
present invention the at least one mechanical stopper is
athreadedfastening arrangement between atleasta por-
tion of an external surface of the at least one heat ex-
changer tube having circular section and atleast a portion
of the interior walls of at least one of the external collar
and the heat exchanger tube manifold.

[0019] Specifically, the threaded fastening arrange-
mentincludes first threading configured on at least a por-
tion of the exterior walls of the atleast one heat exchanger
tube that is complimentary to and engages with second
threading configured on at least a portion of interior walls
of atleastone of the external collar and the heat exchang-
er tube manifold, in an engaged configuration of the at
leastone heatexchangertube with respectto the external
collar and the heat exchanger tube manifold, the external
collar covers and permits receiving the predetermined
length "L" of the at least one heat exchanger tube inside
at least one of the external collar and the heat exchanger
tube manifold.

[0020] Alternatively, the at least one mechanical stop-
per is a ball and socket arrangement that configures en-
gagement between the external surface of the at least
one heat exchanger tube and interior walls of atleast one
of the external collar and the heat exchanger tube man-
ifold.

[0021] Specifically, the ball and socket arrangement
includes at least one spring loaded ball configured on
interior walls of the at least one of the external collar and
the heat exchanger tube manifold that is received in a
corresponding socket configured on the external surface
of the at least one heat exchanger tube.
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[0022] Alternatively, the ball and socket arrangement
includes atleast one spring loaded ball configured on the
external surface of the at least one heat exchanger tube
that is received in a corresponding socket configured on
interior walls of at least one of the external collar and the
heat exchanger tube manifold.

[0023] A heat exchanger is disclosed in accordance
with an embodiment of the present invention, the heat
exchanger includes a pair of spaced apart heat exchang-
er tube manifolds, wherein at least one heat exchanger
tube manifold of the pair of heat exchanger tube mani-
folds is as disclosed above. The heat exchanger further
includes a plurality of heat exchanger tubes that connect
the heat exchanger tube manifolds. The heat exchanger
further includes a plurality of fins that start from a portion
spaced away from at least one of the heat exchanger
tube manifolds and extend along at least a portion of the
length of the heat exchanger tubes, wherein each of the
external collars extends from at least one of the heat
exchanger tube manifolds till start of the fins configured
adjacent the heat exchanger tubes.

[0024] 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:

FIGURE 1 illustrates a heat exchanger in accord-
ance with an embodiment of the present invention,
alsoisillustrated an enlarged view of a heat exchang-
er tube manifold for the heat exchanger with spaced
apart external collars receiving heat exchange tubes
therein in accordance with an embodiment of the
present invention;

FIGURE 2a illustrates an isometric view of the heat
exchanger tube manifold of FIGURE1 without the
heat exchanger tubes received in the external col-
lars, also is illustrated a mechanical stopper config-
ured on each of the external collars;

FIGURE 2b illustrates another isometric view of the
heat exchanger tube manifold of FIGURE 1 with the
heat exchanger tubes received in the respective ex-
ternal collars; and

FIGURE 3 illustrates still another isometric view of
the heat exchanger tube manifold of FIGURE 1 de-
picting the mechanical stoppers interacting with and
preventing further insertion of the heat exchanger
tubes inside the heat exchanger tube manifold.

[0025] 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
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be. The invention should however not be limited to the
embodiment disclosed in the description.

[0026] Disclosed is a heat exchanger tube manifold
with spaced apart external collars receiving a pre-deter-
mined length of heat exchange tubes therein for control-
ling heat exchanger tube insertion and heat exchanger
tube positioning inside the heat exchanger tube manifold
and also simultaneously protecting portion of the heat
exchanger tubes between the heat exchanger tube man-
ifold and starting of the fins lodged between adjacent
heat exchanger tubes against corrosion. Although, the
heat exchanger tube manifold of the present invention is
used in heat exchangers, such as radiators, condensers
and evaporators used in vehicles, however, the heat ex-
changer tube manifold of the present invention is also
applicable to any other heat exchangers such as for ex-
ample, radiators used in non-vehicular systems such as
generators.

[0027] Referring to FIGURE 1 of the accompanying
drawings, a schematic representation of a heat exchang-
er 100 in accordance with an embodiment of the present
invention is depicted. The heat exchanger 100 includes
a pair of the heat exchanger tube manifolds 10a and 10b,
a plurality of spaced apart external collars 12 configured
on at least one of the heat exchanger tube manifolds 10a
and 10b, a plurality of heat exchanger tubes 20 and a
plurality of fins 30 (illustrated in enlarged view in FIGURE
1). Also, is illustrated an enlarged view of the heat ex-
changer tube manifold 10a with the plurality of spaced
apart external collars 12 receiving the heat exchange
tubes 20 therein in accordance with an embodiment of
the present invention. The heat exchanger tubes 20 fa-
cilitate connection and fluid communication between the
heat exchanger tube manifolds 10a and 10b. The fins 30
lodged between adjacent heat exchanger tubes 20 facil-
itate in improving surface contact between the air and
the heat exchanger tubes 20 of the heat exchanger core
forimproving heat exchange between air passing outside
the heat exchanger tubes 20 and the and heat exchange
fluid flowing inside the heat exchanger tubes 20.

[0028] As the external collars 12 can be configured on
at least one of the exchanger tube manifolds 10a and
10b that are commonly identical and disposed at oppo-
site sides of the heat exchanger core, as such every em-
bodiment disclosed henceforth for the heat exchanger
tube manifold 10a and the external collars 12 configured
thereon may also be applicable for the heat exchanger
tube manifold 10b and the external collars 12 configured
thereon. For sake of brevity of present document, en-
larged view depicting the details of only the of the ex-
changer tube manifolds 10a and the external collars 12
configured thereon is illustrated in the Figures and de-
scribed in the description.

[0029] Each of the external collars 12 is integrally
formed with the heat exchanger tube manifold 10a by a
single step molding process. Alternatively, each of the
external collars 12 is detachably mounted with respect
to the heat exchanger tube manifold 10a. At least one of
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the external collars 12 and the heat exchanger tube man-
ifold 10a receives and covers a pre-determined length
"L" of at least one heat exchanger tube 20 as illustrated
in FIGURE 2b. FIGURE 2a illustrates an isometric view
of the heat exchanger tube manifold 10a without the heat
exchanger tubes 20 received in the external collars 12.
FIGURE 2b illustrates another isometric view of the heat
exchanger tube manifold 10a with the heat exchanger
tubes 20 received in the respective external collars 12.
Generally, the external collars 12 are of the same material
as that of the heat exchanger tube manifold 10a. How-
ever, the present invention is not limited to any particular
configuration, material of the external collars 12 and the
manner in which the external collars 12 are configured
on the heat exchanger manifold 10a, as far as each of
the external collars 12 is extending from the heat ex-
changer tube manifold 10a and at least one of the exter-
nal collars 12 in conjunction with the heat exchanger tube
manifold 10a adjacent thereto receives and covers a pre-
determined length "L" of the at least one heat exchanger
tube 20. Specifically, at least one of the external collars
12 and corresponding portions of the heat exchanger
tube manifold 10a adjacent to the external collars 12 in-
clude at least one mechanical stopper 14, wherein the
at least one mechanical stopper 14 prevents receiving
the at least one heat exchanger tube 20 beyond the pre-
determined length "L" inside the at least one of the ex-
ternal collar 12 and the heat exchanger tube manifold
10a. FIGURE 3 illustrates still another isometric view of
the heat exchanger tube manifold 10a depicting the me-
chanical stoppers 14 interacting with and preventing fur-
ther insertion of the heat exchanger tubes 20 inside the
heat exchanger tube manifold 10a. Such a configuration
of the heat exchanger manifold 10a facilitates in control-
ling tube insertion and tube positioning within the heat
exchanger manifold 10a, thereby resulting in improved
flow distribution of the heat exchanger fluid and uniform
distribution of the heat exchanger fluid in all the heat ex-
changer tubes 20. Also, such configuration prevents fur-
ther pressure drop across the heat exchanger tubes and
improves thermal performance and efficiency of the heat
exchanger 100. The fins 30 starts from a portion spaced
away from the heat exchanger tube manifold 10a and
extend along at least a portion of the length of the heat
exchanger tubes 20. Such configuration protects portion
of the heat exchanger tubes 20 between the heat ex-
changer tube manifold 10a and the starting of the fins 30
against corrosion, while simultaneously controlling heat
exchanger tube insertion and heat exchanger tube posi-
tioning inside the heat exchanger tube manifold 10a.

[0030] The mechanical stoppers 14 are uniformly con-
figured on at least one of the external collars 12 and the
corresponding portion of the heat exchanger tube man-
ifold 10a adjacent to the external collars 12 such that all
the mechanical stoppers facilitate in defining same level
for ends of all the heat exchanger tubes 20 relative to the
at least one of the external collars 12 and the heat ex-
changer tube manifold 10a, thereby ensuring better flow
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control inside the heat exchanger tubes 20.

[0031] The at least one mechanical stopper 14 is for
example an inwardly protruding member configured on
interior walls of at least one of the external collar 12 and
the heat exchanger tube manifold 10a.

[0032] Alternatively, the mechanical stopper 14 is for
example a snap fit arrangement configured between an
external surface of the at least one heat exchanger tube
20 and the interior walls of at least one of the external
collar 12 and the heat exchanger tube manifold 10a. Spe-
cifically, the snap fit arrangement includes a first snap fit
engagement element configured on interior walls of the
at least one of the external collar 12 and the heat ex-
changer tube manifold 10 that configures snap fit en-
gagement with at least one corresponding, complimen-
tary second snap fit engagement element configured on
the external surface of the at least one heat exchanger
tube 20. With such configuration of the mechanical stop-
per 14, not only inward movement of the heat exchanger
tubes 20 inside the heat exchanger manifold 10 is pre-
vented butalso outward movement of the heat exchanger
tube 20 from the heat exchanger tube manifold 10 is also
prevented.

[0033] In accordance with still another embodiment,
the at least one mechanical stopper 14 is a threaded
fastening arrangement between at least a portion of an
external surface of the at least one heat exchanger tube
20, having circular section and at least a portion of the
interior walls of the at least one of the external collar 12
and the heat exchanger tube manifold 10a. Specifically,
the threaded fastening arrangement includes a first
threading configured on at least a portion of the exterior
walls of the at least one heat exchanger tube 20, having
circular section and thatis complimentary to and engages
with second threading configured on at least a portion of
interior walls of at least one of the external collar 12 and
the heat exchanger tube manifold 10a. The first threading
engages with the second threading to define an engaged
configuration of the at least one heat exchanger tube 20
with respect to at least one of the external collar 12 and
the heat exchanger tube manifold 10a. Such threaded
fastening arrangement enables the external collar 12 to
permit receiving the predetermined length "L" of the at
least one heat exchanger tube 20 inside at least one of
the external collar 12 and the heat exchanger tube man-
ifold 10a but also cover the predetermined length "L" of
the at least one heat exchanger tube 20. With such con-
figuration of the mechanical stopper 14, not only inward
movement of the heat exchanger tubes 20 inside the heat
exchanger tube manifold 10 is prevented but also out-
ward movement of the heat exchanger tube 20 from the
heat exchanger tube manifold 10 is also prevented.
[0034] Alternatively, the at least one mechanical stop-
per 14 is a ball and socket arrangement that configures
engagement between the external surface of the at least
one heat exchanger tube 20 and the interior walls of at
least one of the external collar 12 and the heat exchanger
tube manifold 10a. Wherein, the ball and socket arrange-
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ment includes at least one spring loaded ball configured
on interior walls of at least one of the external collar 12
and the heat exchanger tube manifold 10a that is re-
ceived in a corresponding socket configured on the ex-
ternal surface of the at least one heat exchanger tube
20. Else, the ball and socket arrangement includes at
least one spring loaded ball configured on the external
surface of the at least one heat exchanger tube 20 that
is received in a corresponding socket configured on in-
terior walls of at least one of the external collar 12 and
the heat exchanger tube manifold 10a. However, the
present invention is not limited to any particular configu-
ration of the at least one mechanical stoppers 14 as far
as the mechanical stoppers facilitate in defining the same
level for ends of all the heat exchanger tubes 20 relative
to the at least one of the external collars 12 and the heat
exchanger tube manifold 10a.

[0035] Also is disclosed the heat exchanger 100 in ac-
cordance with an embodiment of the present invention.
The heat exchanger 100 includes a pair of spaced apart
heat exchanger tube manifolds 10a and 10b, wherein at
least one heat exchanger tube manifold of the pair of
heat exchanger tube manifolds 10a and 10b is as dis-
closed above. The heat exchanger 100 further includes
a plurality of heat exchanger tubes 20 that connect the
heat exchanger tube manifolds 10a and 10b. The heat
exchanger 100 further includes the plurality of fins 30 that
start from a portion spaced away from at least one of the
heat exchanger tube manifolds 10a and 10b and extend
along atleast a portion of the length of the heat exchanger
tubes 20, wherein each of the external collars 12 extends
from at least one of the heat exchanger tube manifolds
10a and 10b till start of the fins 30 configured adjacent
the heat exchanger tubes 20.

[0036] Several modifications and improvement might
be applied by the person skilled in the art to a heat ex-
changer tube manifold as defined above, as long as the
heat exchanger tube manifold includes a plurality of
spaced apart external collars, wherein at least part of the
external collars receive and cover a predetermined
length "L" of at least one heat exchanger tube.

[0037] Obviously, numerous modifications and varia-
tions of the present invention are possible in light of the
above teachings. Itis therefore to be understood that the
invention may be practiced otherwise than as specifically
described herein.

[0038] 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 tube manifold (10a) comprising
a plurality of spaced apart external collars (12),
wherein at least part of the external collars (12) is
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adapted to receive and cover a predetermined length
"L" of at least one heat exchanger tube (20).

2. The heatexchangertube manifold (10a) according
to the previous claim, wherein at least one of external
collars (12) and corresponding portions of the heat
exchanger tube manifold (10a) adjacent to the ex-
ternal collars (12) comprise at least one mechanical
stopper (14), wherein the mechanical stopper is
adapted to prevent receiving the at least one heat
exchanger tube (20) beyond the predetermined
length "L" inside the atleast one of the external collar
(12) and the heat exchanger tube manifold (10a).

3. The heatexchangertube manifold (10a) according
to any of the preceding claims, wherein each of the
external collars (12) is integrally formed with the heat
exchanger tube manifold (10a) by a single step mold-
ing process.

4. The heatexchangertube manifold (10a) according
to any of the preceding claims, wherein each of the
external collars (12) is detachably mounted with re-
spect to the heat exchanger tube manifold (10a).

5. The heatexchangertube manifold (10a) according
to any of the preceding claims, wherein the at least
one mechanical stopper (14) is an inwardly protrud-
ing member configured on interior walls of at least
one of the external collar (12) and the heat exchanger
tube manifold (10a).

6. The heatexchangertube manifold (10a) according
to any of the preceding claims, wherein the at least
one mechanical stopper (14) is a snap fit arrange-
ment configured between an external surface of the
atleast one heatexchangertube (20) and the interior
walls of at least one of the external collar (12) and
the heat exchanger tube manifold (10a).

7.The heatexchangertube manifold (10a) according
to the previous claim, wherein the snap fit arrange-
ment comprises a first snap fit engagement element
configured on interior walls of at least one of the ex-
ternal collar (12) and the heat exchanger tube man-
ifold (10a) and adapted to configure snap fit engage-
ment with at least one corresponding, complimenta-
ry second snap fit engagement element configured
on the external surface of the at least one heat ex-
changer tube (20).

8. The heatexchangertube manifold (10a) according
to any of the preceding claims, wherein the at least
one mechanical stopper (14) is a threaded fastening
arrangement between at least a portion of an exter-
nal surface of the at least one heat exchanger tube
(20) having circular section and at least a portion of
the interior walls of at least one of the external collar
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(12) and the heat exchanger tube manifold (10a).

9. The heatexchanger tube manifold (10a) according
tothe previous claim, wherein the threaded fastening
arrangement comprises first threading configured on
at least a portion of the exterior walls of the at least
one heat exchanger tube (20) that is complimentary
to and engages with second threading configured on
at least a portion of interior walls of at least one of
the external collar (12) and the heat exchanger tube
manifold (10a), in an engaged configuration of the
at least one heat exchanger tube (20) with respect
to at least one of the external collar (12) and the heat
exchanger tube manifold (10a), the external collar
(12) is adapted cover and permit receiving the pre-
determined length "L" of the at least one heat ex-
changer tube (20) inside at least one of the external
collar (12) and the heat exchanger tube manifold
(10a).

10. The heat exchanger tube manifold (10a) accord-
ing to any of the preceding claims, wherein the at
least one mechanical stopper (14)is a ball and sock-
et arrangement adapted to configure engagement
between the external surface of the at least one heat
exchanger tube (20) and interior walls of at least one
of the external collar (12) and the heat exchanger
tube manifold (10a).

11. The heat exchanger tube manifold (10a) accord-
ing to the previous claim, wherein the ball and socket
arrangement comprises at least one spring loaded
ball configured on interior walls of at least one of the
external collar (12) and the heat exchanger tube
manifold (10a) that is adapted to be received in a
corresponding socket configured on the external sur-
face of the at least one heat exchanger tube (20).

12. The heat exchanger tube manifold (10a) accord-
ing to claim 11, wherein the ball and socket arrange-
ment comprises at least one spring loaded ball con-
figured on the external surface of the at least one
heat exchanger tube (20) that is adapted to be re-
ceived in a corresponding socket configured on in-
terior walls of at least one of the external collar (12)
and the heat exchanger tube manifold (10a).

14. A heat exchanger (100) comprising a pair of
spaced apart heat exchanger tube manifolds (10a)
and (10b), wherein at least one heat exchanger tube
manifold of the pair of heat exchanger tube manifolds
(10a) and (10b) is according to any of the preceding
claims, said heat exchanger further comprises a plu-
rality of heat exchanger tubes (20) adapted to con-
nect the heat exchanger tube manifolds (10a) and
(10b), said heat exchanger (100) further includes a
plurality of fins (30) adapted to start from a portion
spaced away from at least one of the heat exchanger
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tube manifolds (10a) and (10b) and extend along at
least a portion of the length of the heat exchanger
tubes (20), wherein each of the external collars (12)
is adapted to extend from at least one of the heat
exchanger tube manifolds (10a) and (10b) till start
of the fins (30) configured adjacent the heat ex-
changer tubes (20).
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