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(54) HEAT EXCHANGER

(57) A heat exchanger comprising a first manifold
and a second manifold connected by tubes, configured
to provide at least two passes for a heat exchange fluid
between an inlet port and an outlet port located on either
of the manifolds, characterised in that for at least one of
the passes, at least one of the manifolds comprises a
first section adapted to receive the heat exchange fluid

directly from the tubes, and a second section which is
adapted to receive the heat exchange fluid from the tubes
through a third section, the third section being adapted
to receive the heat exchange fluid directly from the tubes
and being arranged in fluid communication with the sec-
ond section.
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Description

FIELD OF THE INVENTION

[0001] The invention relates to heat exchangers. In
particular, it relates to heat exchangers with heat ex-
change tubes and connection blocks.

BACKGROUND OF THE INVENTION

[0002] Heat exchangers commonly used in the indus-
try usually comprise connection blocks, into which the
connecting pipe of the heat exchange system can be
connected so that the heat exchange fluid can be sup-
plied to or received from said heat exchanger. Often-
times, the placement of the connection blocks on the heat
exchanger are predetermined. This may be problematic,
as in some cases, the placement of the exit or entry for
the heat exchange fluid greatly influences the perform-
ance of the heat exchanger. For example, in case of heat
exchangers with two manifolds connected by heat ex-
change tubes, a so-called "dead zones" can occur,
wherein the flow of the heat exchange fluid is limited.
This can occur especially when the connection block is
not placed centrally with respect to given plurality of
tubes. Examples of such heat exchangers are a condens-
er, an evaporator, or an evaporator-condenser, which
may function in both heating mode and cooling mode.
[0003] One of the known solutions to this problem is
utilization of additional tubing, which receives the heat
exchange fluid from the manifold at a place optimal in
terms of performance and then directs it to the connection
block located elsewhere. However, such additional tub-
ing negatively influences the external dimensioning of
the heat exchanger. This may lead to reduction of active
area of the core and creation of areas, which cannot be
effectively used for heat exchange. Additionally, in some
applications it becomes necessary to introduce addition-
al sealing to prevent by-passing of the core by air in those
areas.
[0004] It would be desirable to provide a heat exchang-
er which would allow for optimal performance and at the
same time for an unrestricted placement of the inlet/outlet
connection block.

SUMMARY OF THE INVENTION

[0005] The object of the invention is, among others, a
heat exchanger comprising a first manifold and a second
manifold connected by tubes, configured to provide at
least two passes for a heat exchange fluid between an
inlet port and an outlet port located on either of the man-
ifolds. The heat exchanger is characterised in that for at
least one of the passes at least one of the manifolds
comprises a first section adapted to receive the heat ex-
change fluid directly from the tubes, and a second section
which is adapted to receive the heat exchange fluid from
the tubes through a third section, the third section being

adapted to receive the heat exchange fluid directly from
the tubes and being arranged in fluid communication with
the second section.
[0006] Preferably, the third section is arranged in par-
allel to the second section.
[0007] Preferably, the third section is connected fluid-
ically with the second section through a first opening and
a second opening.
[0008] Preferably, the first pass is associated with the
inlet port, the second pass is associated with the outlet
port, and the first opening is located closer to the outlet
port then the second opening.
[0009] Preferably, the first opening has a smaller hy-
draulic diameter than the second opening.
[0010] Preferably, it comprises a third pass between
the first pass and the second pass.
[0011] Preferably, the third section receives all the
tubes of the second pass.
[0012] Preferably, the third section receives a part of
the tubes of the second pass.
[0013] Preferably, the third section receives bottom
part of the tubes.
[0014] Preferably, the outlet port is associated with the
lower half of the second pass.
[0015] Preferably, the outlet port is associated with the
top half of the second pass.
[0016] Preferably, an air-conditioning loop comprises
a heat exchanger according to the subject of an invention.

BRIEF DESCRITPTION OF DRAWINGS

[0017] Examples of the invention will be apparent from
and described in detail with reference to the accompa-
nying drawings, in which:

Fig. 1 shows a heat exchanger according to the in-
vention in a first example;

Fig. 2 shows a heat exchanger according to the in-
vention in a second example;

Fig. 3 shows a heat exchanger according to the in-
vention in a third example;

Fig. 4 shows a heat exchanger according to the in-
vention in a fourth example;

Fig. 5 shows a heat exchanger according to the in-
vention in a fifth example;

Fig. 6 shows a heat exchanger according to the in-
vention in a sixth example;

Figs. 7a-7b show a plurality of examples of a heat
exchanger in a cross-section through a manifold,
with openings visible between the second and the
third section.
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DETAILED DESCRIPTION OF EMBODIMENTS

[0018] Fig. 1 shows a heat exchanger according to the
invention in a first example. The heat exchanger com-
prises a first manifold 1 and a second manifold 2. Mani-
folds 1, 2 are connected by tubes 3. The heat exchanger
further comprises an inlet port 6 and an outlet port 7 lo-
cated on either of the manifolds 1, 2. In this case, both
the inlet port 6 and the outlet port 7 are located on the
first manifold 1 - one below the other. The heat exchanger
is configured to provide at least two passes 4, 5 for a
heat exchange fluid between the inlet port 6 and the outlet
port 7. By the term "pass" it is understood a group of
tubes 3 located one next to the other, in which the heat
exchange fluid flows in the same direction. The heat ex-
changer further comprises the third section 10 next to
the second section 9, preferably in parallel to the second
section 9. The third section 10 receives the heat exchang-
er fluid from the tubes 3 comprised in the second pass
5. Further, the third section 10 is in fluid communication
with the second section 9 at least through a first opening
11.
[0019] In the embodiment presented in Fig.2 the sec-
ond section 9 and the third section 10 are in a fluid com-
munication through the first opening 11 and a second
opening 12.
[0020] As shown in Figs 1-6, the first pass 4 is associ-
ated with the inlet port 6. Analogically, the second pass
5 is associated with the outlet port 7. The outlet port 7
may be associated either with the lower part of the second
pass 5 or with the top half of the second pass 5. In prin-
ciple, it could also be associated with the middle of the
pass 5. The type of association affects how the heat ex-
change fluid travels across the part of the heat exchanger
delimited by the second pass 5.
[0021] In Fig. 2 and 4 the first opening 11 is located
closer to the outlet port 7 than the second opening 12.
The outlet port 7 is located near the outermost end of the
second section 9. However, in some applications, as pre-
sented in the Fig. 5, moving the outlet port 7 to the bottom
of the second section 9 may be needed. For example,
such need may occur when the packaging constrains or
deployment of other devices in the engine bay do not
allow the outlet port 7 to be located on the outermost end
of the second section 9.
[0022] The openings between the second section 9
and the third section 10 may have different hydraulical
diameter. This may allow to control the flow between the
sections 9 and 10. Preferably, the opening closer to the
outlet port 7 has a smaller hydraulical diameter, to pro-
mote a more uniform flow of the fluid between the sec-
tions.
[0023] For example, in case of the example shown in
Fig. 2, the first opening 11 may have a smaller hydraulic
diameter than the second opening 12.
[0024] The third section 10 receives all the tubes 3 of
the second pass 5, as presented in the Figs 1 and 2.
Alternatively, as shown in Fig. 3, the third section 10 re-

ceives only a part of the tubes 3 of the second pass 5.
The amount of the tubes 3 received by the third section
10 depends on the desired heat exchanger properties,
flow regime, etc. In case when the third section 10 re-
ceives the part of the tubes 3 of the second pass 5, the
remaining part of the tubes is received by the second
section 9.
[0025] The example shown in Fig. 4 differs from the
example of Fig. 3 in that there are two openings between
the second section 9 and the third section 10. This may
promote a more uniform flow of the fluid through the heat
exchanger.
[0026] In another example, as presented in the Fig. 5,
the third section 10 receives bottom part of the tubes 3.
Consequently, the remaining upper part of the tubes 3 is
longer than the bottom part of the tubes 3 and they are
received by the second section 9.
[0027] In an embodiment presented in the Fig. 6 the
heat exchanger comprises a third pass 13 between the
first pass 4 and the second pass 5. In this case, the fluid
flows first through the first pass 4, then through the third
pass 13 and finally through the second pass 3. The third
pass 13 is suitable for applications in which the outlet
port 7 is desired to be deployed on the opposite side of
the heat exchanger. Even in such case, the flow through
the second pass 3 is more uniform than if the third section
10 was not applied.
[0028] Figs. 7a-7e show a plurality of examples of a
heat exchanger in a cross-section through a manifold,
with openings visible between the second section 9 and
the third section 10.
[0029] Fig. 7a shows an example, in which the first
opening 11 is the only opening providing a fluidal com-
munication of the third section 10 with the second section
9.
[0030] Fig. 7b shows an example, in which there are
two openings - the first opening 11 and the second open-
ing 12 providing a fluidal communication of the third sec-
tion 10 with the second section 9. In this case, they are
of the same hydraulic diameter.
[0031] Fig. 7c shows an example, in which there are
two openings - the first opening 11 and the second open-
ing 12 providing a fluidal communication of the third sec-
tion 10 with the second section 9. In this case, the first
opening 11 is of a smaller hydraulic diameter than the
second opening 12.
[0032] Fig. 7d shows an example, in which besides the
first opening 11, the second opening 12 there is a further
plurality of openings between the second section 9 and
the third section 10. In this case, all of the openings are
of the same hydraulic diameter.
[0033] Fig. 7e shows an example, in which besides the
first opening 11, the second opening 12 there is a further
plurality of openings between the second section 9 and
the third section 10. In this case, the hydraulic diameter
is progressively increasing from the first opening to the
last.
[0034] Compared to classic jumper-line design, the in-
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vention allows to eliminate additional components, and
the whole assembly is lighter.
[0035] In general, the invention allows mitigating the
occurrence of the "dead-zones" within the pass associ-
ated with the outlet block, especially when the block is
not placed near the center of the pass.
[0036] It should mentioned that the invention provides
analogous benefits when the flow through the inlet/out-
lets, manifolds and tubes is reversed, i.e. it works in cool-
ing mode. The outlet then becomes an inlet, and the inlet
becomes an outlet.
[0037] Other variations to the disclosed embodiments
can be understood and effected by those skilled in the
art in practicing the claimed invention, from a study of
drawings, the disclosure, and the appended claims. The
mere fact that certain measures are recited in mutually
different dependent claims does not indicate that a com-
bination of these measures cannot be used to the advan-
tage.

Claims

1. A heat exchanger comprising a first manifold 1 and
a second manifold 2 connected by tubes 3, config-
ured to provide at least two passes 4, 5 for a heat
exchange fluid between an inlet port 6 and an outlet
port 7 located on either of the manifolds 1, 2, char-
acterised in that for at least one of the passes 4, 5,
at least one of the manifolds 1, 2 comprises a first
section 8 adapted to receive the heat exchange fluid
directly from the tubes 3, and a second section 9
which is adapted to receive the heat exchange fluid
from the tubes 3 through a third section 10, the third
section 10 being adapted to receive the heat ex-
change fluid directly from the tubes 3 and being ar-
ranged in fluid communication with the second sec-
tion 9.

2. A heat exchanger according to claim 1, wherein the
third section 10 is arranged in parallel to the second
section 9.

3. A heat exchanger according to any preceding claim,
wherein the third section 10 is connected fluidically
with the second section 9 through a first opening 11
and a second opening 12.

4. A heat exchanger according to claim 3, wherein the
first pass 4 is associated with the inlet port 6, the
second pass 5 is associated with the outlet port 7,
and the first opening 11 is located closer to the outlet
port 7 then the second opening 12.

5. A heat exchanger according to claim 3 or 4, wherein
the first opening 11 has a smaller hydraulic diameter
than the second opening 12.

6. A heat exchanger according to any preceding claim,
wherein it comprises a third pass 13 between the
first pass 4 and the second pass 5.

7. A heat exchanger according to any preceding claim,
wherein the third section 10 receives all the tubes 3
of the second pass 5.

8. A heat exchanger according to any of claims 1-6,
wherein the third section 10 receives a part of the
tubes 3 of the second pass 5.

9. A heat exchanger according to claim 8, wherein the
third section 10 receives bottom part of the tubes 3.

10. A heat exchanger according to any preceding claim,
wherein the outlet port 7 is associated with the lower
half of the second pass 5.

11. A heat exchanger according to any preceding claim,
wherein the outlet port 7 is associated with the top
half of the second pass 5.

12. An air-conditioning loop comprising a heat exchang-
er according to any preceding claim.
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