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Description
FIELD OF THE INVENTION

[0001] The invention relates to a heat exchanger, in
particular to a heat exchanger for a motor vehicle.

BACKGROUND OF THE INVENTION

[0002] The heat exchangers are expected to operate
at a desired efficiency level, yet on the other hand, it is
continuously required to aim for a size and weight reduc-
tion. One of the ways to increase available space within
the engine bay is to create serviceable connections,
which would enable quick connection and disconnection.
One of solutions to accomplish this goal is to provide
quick connectors to connect the heat exchangers to fur-
ther components of the heat exchange loop. The assem-
blies held in place by an elastic clip secured to the con-
nector may be disadvantageous, due their complexity
and vulnerability to be damaged. The complexity of as-
sembling system may not be favorable in financial terms,
i.e. high costs of tooling for crafting complicated shapes
often make the production process not feasible.

[0003] The quick connectors known in the art focus
mainly on securing the connection between the heat ex-
changer and a hose supplying the heat exchanger fluid
to the heat exchanger or receiving it from said heat ex-
changer. However, these applications are usually dedi-
cated to a specific heat exchanger, i.e. they do not pro-
vide the universal connection for most of the heat ex-
changers. Moreover, the applications known in the art
have complicated connection means, rendering the en-
tire heat exchangers difficult to service. Further, most of
the connectors need a long travel of the sub-components
to effect the disassembly. This requires more space for
the connector, even if the connector itself is of small di-
mensions.

[0004] In view of the problems inherent to the state of
the art, it is desirable to provide a quick connector, in
which travel required by its sub-components for its dis-
assembling process would not be overly restricted by the
dimensions thereof. Further, it is desired to provide a
quick connector that would be easy to manufacture and
easily applicable to heat exchangers of different designs.

SUMMARY OF THE INVENTION

[0005] The object of the invention is, among others, a
tank assembly comprising a tank for a heat exchanger,
in particular for a motor vehicle, comprising: a distribution
body for delivering a coolant fluid into the heat exchanger;
a first opening disposed along the longitudinal direction
of the distribution body, the first opening having a sub-
stantially rectangular shape for receiving a header with
tubes; a second opening disposed on the surface of the
distribution body, the second opening having a circular
shape; atleast one guiding means disposed in the vicinity
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of the second opening, and a connector comprising at
least one protruding portion cooperating with the guiding
means, the connector being configured to be assembled
with the tank, wherein the guiding means and the pro-
truding portion are configured to engage the connector
with the tank in a first angular position to prevent the
connector from moving in the axis of the second opening,
and to disengage the connector from the tank in a second
angular position in the plane delimited by the second
opening.

[0006] Preferably, the tank comprises a tank projection
bulging from the distribution body, the tank projection dis-
posed between two far ends of the distribution body; the
tank projection being adapted to accommodate the sec-
ond opening.

[0007] Preferably, the second opening is disposed on
the lateral side of the distribution body with respect to the
first opening.

[0008] Preferably, the second opening is disposed on
the opposite side of the distribution body with respect to
the first opening.

[0009] Preferably, the connector comprises a connec-
tor body, the connector body being of essentially tubular
shape which widens on the end adjacent to the tank,
thereby forming a collar.

[0010] Preferably, the guiding means comprise aguide
and the protruding portion comprise a protrusion, wherein
one of them is located on a tank and a second one is
located on the connector, wherein the protrusionis adapt-
ed to be engaged in the guide, thereby restricting move-
ment of the connector in the axis of the second opening.
[0011] Preferably, the guide is configured to releasably
fix the connector in the first angular position.

[0012] Preferably, the protruding portion is in a form of
a winglet, the winglet being of a flatted shape and com-
prising a slope configured to interact with the guide.
[0013] Preferably, the protruding portion is in a form of
a snap-fit protrusion comprising a spearhead tip config-
ured to slide through the guiding means and anchor to it.
[0014] Preferably, the connector body comprises a
sealing region disposed in the vicinity of the outer perim-
eter of the guiding means for accommodating sealing
means.

[0015] Preferably, the sealing region comprises at
least one set of sealing guides, the sealing guide com-
prising at least two protrusions on the inner perimeter of
the sealing region and atleast one protrusion on the outer
perimeter of the sealing region, so that a sealing means
are preserved from rotating against the connector body
after insertion into the sealing region.

[0016] Preferably, the sealing means is in a form of a
rubber seal.

[0017] Preferably, there is a plurality of protrusions
which are located on the opposite sides of the connector.
[0018] The object of the invention is also a heat ex-
changer comprising a tank assembly as described
above.
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BRIEF DESCRITPTION OF DRAWINGS

[0019] Examples of the invention will be apparent from
and described in detail with reference to the accompa-
nying drawings, in which:

Fig. 1 shows an exploded view of a connector- dis-
tribution body assembly in one of the examples.

Fig. 2 shows a perspective view of boltless connec-
tion in one of the examples.

Fig. 3 shows a perspective view of a front side a
connector with two different protruding portions.

Fig. 4 shows a perspective view of a back side of a
connector configured to be assembled using a bolt.

Fig.5 shows a perspective view of a tank assembly
in a configuration from Fig. 1.

Fig. 6 shows a perspective view of a tank assembly
with a single guiding means.

DETAILED DESCRIPTION OF EMBODIMENTS

[0020] Fig.1 presents a tank 10 for a heat exchanger
1, in particular for a motor vehicle. The tank 10 comprises
a distribution body 11 responsible for distributing a cool-
ant fluid across the heat exchanger 1 and a connector
20 that introduces the coolant fluid into the distribution
body 11. Accordingly, in case of a reversed direction of
the flow, the distribution body 11 and the connector 20
can play a role of the collecting devices. Both connector
20 and distribution body 11 can be made either of metal
or synthetic material.

[0021] The tank 10 distributes a coolant fluid by a first
opening 12 disposed along the longitudinal direction of
the distribution body 11. The first opening 12 has a sub-
stantially rectangular cross-section for receiving a head-
er with tubes. The shape of the distribution body 11 pre-
sented in the Fig.1 is proven to ensure a homogenous
distribution of coolant, yet other shapes of distribution
body 11 that will provide similar or better performance
are also allowed. The distribution body 11 comprises a
plurality of transverse ribs deployed alternately in a di-
rection perpendicular to the longitudinal direction of the
distribution body 11. Ribs provide rigidity of distribution
body 11 at high pressures and ensure reduced deforma-
tions of the tank 10. The distribution body 11 widens at
the side of the opening to enable tight connection with
the header (not shown).

[0022] The tank 10 comprises a protrusion 16 bulging
from the distribution body 11. The protrusion 16 is dis-
posed between two far ends of the distribution body 11.
This enables forming a second opening 13 either on the
lateral side of the distribution body 11 or on the upper
side thereof. The diameter of the second opening 13 dis-
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posed on the lateral side of the distribution body 11 is
limited by the size of protrusion 16, whereas the diameter
of the second opening 13 disposed on the upper side of
the distribution body 11 is limited by the width of the dis-
tribution body 11, i.e. the diameter of the second opening
13 disposed on the upper side of the distribution body 11
is substantially equal to the length of the shorter side of
thefirstopening 12. Hence, the protrusion 16 is of a great-
er dimensions than the second opening 13. In the pre-
ferred embodiment of an invention, the second opening
13 is disposed on the lateral side of the distribution body
11, as presented in the Figs 1, 2, 5 and 6.

[0023] The second opening 13 is configured to receive
a connector 20.
[0024] The connector 20 is configured to assume at

least two distinct angular positions with respect to the
second opening 13. A second angular position allows
connector 20 to be assembled to or disassembled from
the tank 10, whereas a first angular position prevents the
connector 20 from moving in the axis of the second open-
ing 13 of the tank 10. In other words, the connector 20
in the first angular position is blocked from moving in the
axis of the second opening 13, and is allowed to move
inthe axis of the second opening 13 in the second angular
position.

[0025] The tank assembly comprises guiding means
14, 15 and at the protruding portions 28, 29. The guiding
means 14, 15 and the protruding portions 28, 29 are con-
figured to cooperate with each other so as to engage the
connector 20 with the tank 10 in a first angular position
to prevent the connector 20 from moving in the axis of
the second opening 13, and to disengage the connector
20 from the tank 10 in a second angular position in the
plane delimited by the second opening 13. The guiding
means 14, 15 comprise a guide 17a, 17b, 17c, 17d and
the protruding portion 28, 29 comprise a protrusion 23a,
23b, 23c, 23d, wherein one of them is located on a tank
10 and a second one is located on the connector 20. The
protrusion 23a, 23b, 23c, 23d is adapted to be engaged
in the guide 17a, 17b, 17c, 17d, thereby restricting move-
ment of the connector 20 in the axis of the second opening
13.

[0026] Fig. 2 presents a tank 10 assembly comprising
adistribution body 11 and the connector 20. The assem-
bly is carried out by introducing the connector 20 to the
second opening 13 and rotating it from second angular
position to the first angular position, so that the connector
is immobilized with respect to the tank 10.

[0027] Immobilizing the connector 20 is carried out by
the guiding means 14, 15 which are deployed in the vi-
cinity of the second opening 13. In the preferred embod-
iment of an invention, the tank 10 comprises two guiding
means 14, 15 deployed on the opposite sides of the sec-
ond opening 13. The guiding means come into contact
with the connector 20 after rotating it in the plane delim-
ited by the second opening 13, so that the guiding means
14, 15 prevent the connector from moving outwardly from
the distribution body 11. However, the embodiments
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comprising only one or more than two guiding means 14,
15 are also executable. To evenly distribute mechanical
and thermal stress around the connector 20, the guiding
means 14, 15 and the protruding portions 28, 29 shall
also be distributed evenly at the circumference of the
second opening 13.

[0028] The guiding means 14, 15 comprise atleast one
guide 17a, 17b, 17¢, 17d and the protruding portions 28,
29 comprise at least one protrusion 23a, 23b, 23c, 23d.
In the basic embodiment of an invention, the guides 17a,
17b, 17¢c, 17d are deployed on the tank 10 and the pro-
trusions 23a, 23b, 23c, 23d are deployed on the connec-
tor 20. However, the guides 17a, 17b, 17c, 17d being
deployed on the connector 20 and the protrusions 23a,
23b, 23c, 23d being deployed on the tank 10 are also
envisaged.

[0029] Forexample, the guides 17aand 17b presented
in the Fig. 2 protrude from the tank 10. Several examples
of guides are hereby presented.

[0030] The friction guide 17a, as shown in Fig. 1, 2 and
5, prevents the connector 20 from moving in an outward
direction with respect to the tank 10 and it prevents ro-
tation of the connector 20 in one direction after assem-
bling it with the tank 10. The inner wall of the friction is
sloping towards the outer wall of the tank 10, so that the
distance between the adjacent walls of the friction is
steadily reduced and consequently the friction between
the connector 20 and the tank 10 inhibits movement of
the connector 20 with respect to the tank 10. To make
the connection more rigid, the outer wall of the friction
guide 17a comprises ribs configured to prevent outward
movement of the friction guide 17a with respect to the
distribution body 11.

[0031] A snap-fit guide 17b, located opposite the fric-
tion guide 17a, as shown in Fig. 2, prevents the connector
20 from moving in an outward direction in reference to
the tank 10 and it prevents rotation of the connector 20
in two directions after assembling it with the tank 10. The
snap-fit guide 17b may be L-shaped. The snap-fit guide
17b is configured as the hitching point for the connector
20. Similarly to the previous example, to make the con-
nection more rigid, the outer wall of the snap-fit guide
17b comprises ribs configured to prevent outward move-
ment of the snap-fit guiding means 17b with respect to
the distribution body 11.

[0032] The bolt-in guide 17c shares the functionality of
the snap-fit guide 17b, i.e. it prevents the connector 20
from moving in an outward direction in reference to the
tank 10 and it prevents rotation of the connector 20 in
two directions after assembling it with the tank 10. The
bolt-in guide 17c is in a form of the blind opening, which
is configured to receive the threaded bolt, as shown in
Fig. 1 and 5. Moreover, it allows adjusting the tightness
of the connection between the connector 20 and the tank
10. The bolt-in guide 17c cooperates with the boltin order
to immobilize the connector 20.

[0033] The arched guide 17d presented in the Fig.6 is
providing enough tightness to keep the connector 20
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properly assembled with the tank 10. The arched guide
17d is in a form of a rounded portion that extends along
the outer perimeter of the second opening 13. The arched
guide 17d comprises a blocking-locking portion on one
end to minimize the risk of disassembling the connector
20 from the tank 10.

[0034] Apart from the embodiments presented in the
Figs 1 - 6, the invention includes different combinations
of guiding means, i.e. the guiding means 14, 15 may be
of different kind and/or different number. For example,
the distribution body 11 may comprise one snap-fit guide
17b and two friction guides 17a.

[0035] In the basic embodiment of an invention, the
connector 20 comprises the connector body 21 and the
collar 22 that comprises at least one protruding portion
28, 29 and a guiding means 26. However, the collar 22
is optional and an embodiment, wherein at least one pro-
truding portion deployed directly on the connector body
21 is also feasible. The connector 20 comprises an es-
sentially tubular connector body 21 extending in a longi-
tudinal direction. The connector 20 may be beveled on
both ends to facilitate assembling to other elements of
the system. The inner diameter of the connector 20 re-
mains constant, while its outer diameter may vary while
comparing different cross-sections. The opening with a
smaller cross-section is configured to receive the hose
and the opening with a larger cross-section forms a collar
22 of the connector 20. The collar 22 is a portion of a
circular shape protruding from the collector body 21 that
is in a physical contact with the distribution body 11 when
assembled. It plays multiple roles - for example, it makes
the whole connector 20 more resistant to diagonal forces,
provides even force distribution on the surface of the tank
10, prevents the hose from being introduced too far over
the connector 20 and aligns the connector 20 for proper
sealing.

[0036] In the basic embodiment of an invention, the
collar 22 comprises at least one protrusion 23a, 23b, 23c,
23d. The protrusions 23a, 23b, 23c, 23d are configured
to ensure firm connection between the tank 10 and the
connector 20. The protrusion 23a, 23b, 23c, 23d coop-
erate with the guides 17a, 17b, 17c, 17d of the tank 10.
[0037] Awingletprotrusion 23a protruding from the col-
lar 22 may have the shape of a cut rectangle with rounded
corners, as presented in the Figs 3 and 4. The winglet
protrusion 23a is coupled with the friction guiding means
17a. The shape of the winglet protrusion 23a enables
precise alignment before coupling it with the guiding
means. The winglet protrusion 23a comprises also an
outer wall sloping towards the shorter edge of the winglet
protrusion 23a. The sloping wall causes the connector
20 to be tightened to the tank 10. Further rotation of the
connector 20 is blocked by the shorter wall of the winglet
potion 23a leaning against the inner wall of the friction
guiding means 17a.

[0038] A snap-fitprotrusion23bis presentedin the Figs
2 and 3 comprises a protrusion that is configured to be
inserted into the snap-fit guide 17b. The connector 20 is
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assembled with the tank 10 by the means of the snap-fit
protrusion 23b comprising a spearhead tip configured to
slide through the opening of the snap-fit guide 17b and
anchor to it.

[0039] InFig. 4 and 5, a bolt-in opening protrusion 23c
is configured to receive the bolt that tightens the connec-
tor 20 to the tank 10. The bolt-in opening protrusion 23c
is preferably of a circular shape, yet a semicircular or D-
shaped opening is also possible. D-shape is defined by
cutting out a part of the material from circular opening
visible in the Fig.4 along the plane defined essentially by
the diameter thereof. D-shaped opening will immobilize
the connector 20 in a transverse and outward direction
and prevent its rotation as good as the opening of a fully
circular shape.

[0040] In Fig. 6, an arched protrusion 23d protrudes
from the collar 22. The protrusion extends along the outer
perimeter of the collar 21 so as to be coupled with the
arched guide 17d. The arched protrusion 23d occupies
from 30% to 50% of the perimeter of the collar 22. In the
basic embodiment of an invention, the arched protrusion
occupies about 40% of the outer perimeter of the collar
22.

[0041] Apart from the embodiments presented in the
Figs. 1-6, the invention includes different combinations
of protruding portions 28, 29, i.e. the protruding portions
28, 29 may be of different kind and/or different number,
for example, the connector 20 may comprise one snap-
fit protrusion 23b and two winglet protrusions 23a. Pref-
erably, all of the protruding portions 28, 29 should be
equally spaced.

[0042] The connector 20 must be tightly connected to
the tank 10 in order to provide a sealing that will sustain
pressure and temperature variations. The tight connec-
tion may be carried out by the guiding means 26 that
protrude from the connector body 11. The guiding means
26 may have an inner diameter equal to the inner diam-
eter of the connector body 11 and the outer diameter of
the guiding means 26 may be slightly smaller than the
diameter of the second opening 13. The difference in
dimensions is selected so as to unable play between the
connector 20 in reference to the tank 10, but enable
smooth rotation of these two elements.

[0043] Invarious embodiments, the connector 20 com-
prises a sealing region 27 located in the vicinity of the
outer perimeter of guiding means 26, on the bottom of
the connector body 21. The sealing region 27 is essen-
tially a groove in the connector body 21 configured to
receive a sealing means 40 (e.g. gasket). The sealing
region 27 comprises at least one sealing guide 41. The
sealing guide 41 comprises two protrusions deployed on
the inner perimeter of the sealing region 27 and one pro-
trusion on the outer perimeter of the sealing region 27.
The sealing guide 41 preserves pinching and rotating the
sealing means 40 in reference to the connector body 21.
Other variations to the disclosed embodiments can be
understood and effected by those skilled in the artin prac-
ticing the claimed invention, from a study of drawings,
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the disclosure, and the appended claims. The mere fact
that certain measures are recited in mutually different
dependent claims does not indicate that a combination
of these measures cannot be used to the advantage.

Claims

1. A tank assembly comprising a tank (10) for a heat
exchanger, in particular for a motor vehicle, compris-

ing:

- a distribution body (11) for delivering a coolant
fluid into the heat exchanger;

- a first opening (12) disposed along the longi-
tudinal direction of the distribution body (11), the
first opening (12) having a substantially rectan-
gular shape for receiving a header with tubes;
-asecond opening (13) disposed on the surface
of the distribution body (11), the second opening
(13) having a circular shape;

- at least one guiding means (14, 15) disposed
in the vicinity of the second opening (13), and
- a connector (20) comprising at least one pro-
truding portion (28, 29) cooperating with the
guiding means (14, 15), the connector (20) being
configured to be assembled with the tank (10),

characterised in that

the guidingmeans (14, 15) and the protruding portion
(28, 29) are configured to engage the connector (20)
with the tank (10) in a first angular position to prevent
the connector (20) from moving in the axis of the
second opening (13), and to disengage the connec-
tor (20) from the tank (10) in a second angular posi-
tion in the plane delimited by the second opening
(13).

2. The tank assembly according claim 1, wherein the
tank (10) comprises a tank projection (16) bulging
from the distribution body (11), the tank projection
(16) disposed between two far ends of the distribu-
tion body (11); the tank projection (16) being adapted
to accommodate the second opening (13).

3. The tank assembly according to any preceding
claim, wherein the second opening (13) is disposed
on the lateral side of the distribution body (11) with
respect to the first opening (12).

4. The tank assembly according to any preceding
claim, wherein the second opening (13) is disposed
on the opposite side of the distribution body (11) with
respect to the first opening (12).

5. The tank assembly according to any of preceding
claims, wherein the connector (20) comprises a con-
nector body (21), the connector body (21) being of
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essentially tubular shape which widens on the end
adjacent to the tank (10), thereby forming a collar
(22).

The tank assembly according to any of the preceding
claims, wherein the guiding means (14, 15) comprise
aguide (17a, 17b, 17¢c, 17d) and the protruding por-
tion (28, 29) comprise a protrusion (23a, 23b, 23c,
23d), wherein one of them is located on a tank (10)
and a second one is located on the connector 20,
wherein the protrusion (23a, 23b, 23c, 23d) is adapt-
ed to be engaged in the guide (17a, 17b, 17¢, 17d),
thereby restricting movement of the connector (20)
in the axis of the second opening (13).

The tank assembly according to the preceding claim,
wherein the guide (17a, 17b, 17¢, 17d) is configured
to releasably fix the connector (20) in the first angular
position.

The tank assembly according to claim 7, wherein the
protruding portion (28, 29) is in a form of a winglet
(23a), the winglet (23a) being of a flatted shape and
comprising a slope configured to interact with the
guide (14, 15).

The tank assembly according to claim 7, wherein the
protruding portion (28, 29) is in a form of a snap-fit
protrusion (23b) comprising a spearhead tip config-
ured to slide through the guiding means (14, 15) and
anchor to it.

The tank assembly according to any of the preceding
claims, wherein the connector body (21) comprises
a sealing region (27) disposed in the vicinity of the
outer perimeter of the guiding means (26) for accom-
modating sealing means (40).

The tank assembly according to claim 9, wherein the
sealingregion (27) comprises atleastone set of seal-
ing guides (41), the sealing guide (41) comprising at
least two protrusions on the inner perimeter of the
sealing region (27) and at least one protrusion on
the outer perimeter of the sealing region (27), so that
a sealing means (40) are preserved from rotating
against the connector body (21) after insertion into
the sealing region (27).

The assembly according to any preceding claim,
wherein the sealing means (40) is in a form of a rub-
ber seal.

The tank assembly according to any of the preceding
claims, wherein there is a plurality of protrusions
(23a, 23b, 23c, 23d) which are located on the oppo-
site sides of the connector (20).

Heat exchanger comprising a tank assembly accord-
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ing to all preceding claims.
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