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Dual plane condenser

Dual plane heat exchanger (1), especially con-

denser for a refrigerant system, including a first core (2)
and a second smaller core (3), each of said cores (2, 3)
being configured to enable a heat exchange between a
first fluid flowing successively in said cores (2, 3) and a

second fluid flowing successively through said cores (2,
3), the first (2) and second (3) cores being attached to-
gether by brazing to form the dual plane heat exchanger

(1).
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Description

[0001] This present invention relates to a dual plane
heat exchanger for cooling a refrigerant fluid, as well as
a dual plane condenser, in particular for a motor car.
[0002] Condensers are devices that condense into lig-
uid, a high-temperature and high-pressure refrigerant
gas discharged from a compressor, by dissipating the
heat of the refrigerant gas to a cooling fluid, the air for
instance. Generally, in cars, these condensers are part
of a cooling module comprising other exchangers used
for other cooling loops, like engine cooling loops.
[0003] It is known condensers comprising parallel
tubes constituting a path to drive the refrigerant fluid that
flows into the tubes. The tubes are spaced to allow the
circulation of air between them, and then the heat ex-
change. A condenser may be divided into passes, made
of several tubes, the fluid flowing successively from one
pass to the other in serpentine way. In normal way, re-
frigerant flows from top to bottom and the last pass is
located on the condenser bottom. The last pass can be,
for instance, a subcooling pass for the refrigerant.
[0004] Such construction is disadvantageous when a
direct charged air cooler (CAC) is mounted in a first raw
of the cooling module, upstream the bottom of the con-
denser. Consequently, hot air coming from the CAC de-
teriorates the condenser performance by heating-up re-
frigerant.

[0005] A first solution to this problem, is to use a con-
denser having an inverted flow, as described in patent
EP1887295. Then the refrigerant flows from the bottom
to the top of the condenser in order to avoid having the
CAC in front of the subcooling pass.

[0006] Nevertheless, an inverted condenser is non
standard and induces higher oil retention that negatively
influences performance and life-time of the compressor.
[0007] One solution to avoid these drawbacks could
be to make use of a second core to form a dual condens-
er.

[0008] Nevertheless, if both cores are manufactured
separately and connected together mechanically on the
cooling module afterwards, this solution leads to expen-
sive costs of production.

[0009] The present invention aims to overcome such
drawbacks, and to provide a dual plane heat exchanger,
easy to produce without mechanical connection, and en-
hancing the cooling module performance.

[0010] Tothis end, theinvention relates to a dual plane
heat exchanger, especially a condenser for a refrigerant
system, including a first core and a second smaller core,
each of said cores being configured to enable a heat
exchange between a first fluid flowing successively in
said cores and a second fluid flowing successively
through said cores, the first and second cores being at-
tached together by brazing to form the dual plane heat
exchanger.

[0011] In other words, the first and second cores are
assembled without mechanical connection. Conse-
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quently, the heat exchanger doesn’t need another
processing step to be made, and the second smaller core
can be easily arranged on any part of the first core to
form the heat exchanger.

[0012] According to various embodiments of the inven-
tion, that could be used together or separately:

- the dual plane heat exchanger further comprises
brackets configured to enable a preassembly of said
cores before brazing,

- said brackets are brazed with said cores,

- said brackets are clinched on manifolds of said
cores,

- thefirst core is configured to have the first fluid flow-
ing from the top to the bottom of the core,

- the second core is mounted beside an upper part of
the first core,

- the first core comprises an inlet for the first fluid on
the upper part,

- thefirstcorefurther comprises an integrated receiver
configured to drive the first fluid from said first core
to said second core,

- the receiver comprises a channel to drive the first
fluid from the bottom to the top of the receiver,

- a pipe links the top of the receiver and the second
core for driving the first fluid, said pipe is brazed to
the receiver and to the second core,

- the second core comprises an outlet for driving the
refrigerant fluid out of the dual heat exchanger,

- the second core has one pass,

- the first core has multiple passes.

[0013] This invention also relates to a dual plane con-
denser defined by a dual plane heat exchanger as de-
scribed previously.

[0014] This invention still relates to a process for mak-
ing a dual plane heat exchanger, the first and second
condensers being brazed together in one shot. In other
words, the process according to the invention comprises:

- a first step where the first and second cores are
brazed, and

- asecond step where the first and second cores are
brazed together, said first and second steps being
held simultaneously.

[0015] The present invention will be described more
specifically with reference to the following drawings, in
which:

- Figure 1 shows a dual plane heat exchanger accord-
ing to an embodiment of the invention in a perspec-
tive view,

- Figure 2 shows a dual plane heat exchanger accord-
ing to an embodiment of the invention from an upper
view,

- Figure 3 shows a side of the dual plane heat ex-
changer according to an embodiment of the inven-
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tion from an upper view,

- Figure 4 shows a side of the dual plane heat ex-
changer according to an embodiment of the inven-
tion from an upper view.

[0016] Inthe following description, same numerical ref-
erences are used to designate same elements.

[0017] Asshowninfigures 1 and 2, the dual plane heat
exchanger 1 according to the invention includes a first
core 2 and a second smaller core 3, that are arranged in
parallel.

[0018] Each of said cores 2, 3 is configured to enable
a heat exchange between afirst fluid flowing successive-
ly in said cores 2, 3 and a second fluid flowing succes-
sively through said cores 2, 3. Each core 2, 3 is made of
a plurality of parallel tubes configured to form a circuit for
the first fluid, and which are spaced between them to
allow the flow of a second fluid. Said tubes are held at
their both ends by manifolds 6, 7 in which the first fluid
coming from or going into the tubes flows.

[0019] The tubes are made for instance of aluminum
and/or aluminum alloy. They are advantageously flat
tubes having two opposite parallel flat faces laterally
linked by radius. The tubes can be multi-channel tubes.
They are for instance extruded tubes. In another embod-
iment they are folded tubes internally equipped with an
internal fin separating the channels. External fins can be
provided between the tubes to enhance heat exchange
with the second fluid.

[0020] For an air conditioning system, the first core 2
is a condenser and the second core 3 is a subcooling
core. The first fluid flowing in the tubes is a refrigerant
and the second fluid flowing between them is ambient
air. The condenser transforms the gas coming from a
compressor into liquid along the circuit, while the sub-
cooling core lowers even more the temperature of the
liquid.

[0021] Thefirstcore 2 has multiple passes to transform
the refrigerant gas into liquid, for instance an uneven
number of passes, whereas the second core 3 has one
pass for subcooling. Consequently, the second core 3 is
smaller than the first one 2.

[0022] The subcooling core is facing the top part of the
condenser, in order to let the bottom part free for arrang-
ing a charge air cooler (CAC), that can be set there in
some configurations of front-end heat exchange module.
Consequently, the subcooling core is not subjected to
the heated air coming from the CAC.

[0023] The first core 2 is configured to have the first
fluid flowing from the top to the bottom. This configuration
is better for condenser performance than an inverted flow
condenser. The first core 2 comprises an inlet 8 on the
upper part for the gas refrigerant, that follows afterwards
the circuit until the bottom of the condenser.

[0024] Then, the refrigerant liquid is driven to the sec-
ond core 3 through a pipe 5 linking the top of the con-
denser to the subcooling core either directly or, as de-
scribed, through a receiver 4. The subcooling core is pro-
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vided with an outlet 9 for driving the refrigerant fluid out
of the dual heat exchanger 1.

[0025] As already said the first core 2 can further com-
prise an integrated receiver 4 configured to drive the first
fluid from said first core 2 to said second core 3. The
receiver 4 improves condensing efficiency through gas-
liquid separation and is able to remove moisture from the
refrigerant. Additionally, the receiver 4 comprises achan-
nel 11 to drive the first fluid from the bottom to the top of
the receiver 4.

[0026] In such configuration the pipe 5 links the top of
the receiver 4 and the second core 3 for driving the first
fluid from the channel 11 to the second core 3.

[0027] According to the invention, the first 2 and sec-
ond 3 cores are brazed one shot to form the dual plane
heatexchanger 1. In other words the components of each
core 2, 3 are brazed in the same time as both cores are
linked together by brazing. The integrated receiver 4 can
be brazed to the first core 2 and/or the pipe 5 can be
brazed to the first and second cores 2, 3, advantageously
one shot therewith. As it is well known, the brazing con-
sists in heating up a preassembly of the heat exchanger
components, to a molten temperature of a provision met-
al. The components fixation is fulfilled by capillarity dif-
fusion on the components surface of the provision metal.
[0028] The process undertaken to form the dual plane
heat exchanger 1 is hence simple to operate because
the definitive assembly of the cores 2, 3 doesn’t rely on
added mechanical components. Then, the production of
heat exchanger 1 gains time and is less expensive than
current ones that need several step to be assembled.
[0029] Onfigure 3 and 4, the dual plane heat exchang-
er 1 is provided with brackets 10 configured to enable a
preassembly of said cores 2, 3 before brazing. The brack-
ets 10 are clinched on manifolds 6, 7 of said cores 2, 3
and are brazed in the same time than the other compo-
nents.

[0030] The manifolds 6, 7 can comprise a collecting
plate 20 and a cover 22. The collecting plate 20 compris-
es slits in which the extremities of the tubes are inserted.
The cover 22 closes the volume of the manifold 6, 7 in
which the first fluid flows, together with longitudinal baf-
fles 24.

[0031] The preassembling brackets 10 can be clinched
on the manifold 6, 7 of one of the cores 2, 3 and blocked
or linked to an inlet and/or outlet bracket 10 of the other
core. They comprise for instance a cradle 30 angularly
in contact with a part of one of the manifolds 6, 7 and an
arm 32 linking the cradle 30 with an inlet and/or outlet
bracket 10 of the core 2, 3 either directly orthrough fingers
34 originated from the arm 32.

[0032] Thedual plane heatexchanger 1 may also com-
prise brackets 10 configured to attach the exchanger on
asupport. They are provided for instance on the first core
2 and/or the receiver 4.

[0033] The invention still relates to a cooling system
provided with a dual plane heat exchanger 1 as described
previously, such module further comprising for instance
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a cooling radiator, a charge air cooler and/or a fan.

Claims

10.

1.

Dualplane heatexchanger (1), especially condenser
for a refrigerant system, including a first core (2) and
a second smaller core (3), each of said cores (2, 3)
being configured to enable a heatexchange between
a first fluid flowing successively in said cores (2, 3)
and a second fluid flowing successively through said
cores (2, 3), the first (2) and second (3) cores being
attached together by brazing to form the dual plane
heat exchanger (1).

Dual plane heat exchanger according to claim 1, fur-
ther comprising brackets (10) configured to enable
a preassembly of said cores (2, 3) before brazing.

Dual plane heat exchanger according to claim 2,
wherein said brackets (10) are brazed with said
cores (2, 3).

Dual plane heat exchanger according to claim 3,
wherein brackets (10) are clinched on manifolds (6,
7) of said cores (2, 3).

Dual plane heat exchanger according to claim 1,
wherein the first core (2) is configured to have the
first fluid flowing from the top to the bottom of the
core (2).

Dual plane heat exchanger according to any of pre-
ceding claims, wherein the second core (3) is mount-
ed beside an upper part of the first core (3).

Dual plane heat exchanger according to any of pre-
ceding claims, wherein the first core (2) comprises
an inlet (8) for the first fluid on the upper part.

Dual plane heat exchanger according to any of pre-
ceding claims, wherein the first core (2) further com-
prises an integrated receiver (4) configured to drive
the first fluid from said first core (2) to said second
core (3).

Dual plane heat exchanger according to claim 5,
wherein the receiver (4) comprises a channel (11)
to drive the first fluid from the bottom to the top of
the receiver (4).

Dual plane heat exchanger according to claim 5 or
6, wherein a pipe (5) links the top of the receiver (4)
and the second core (3) for driving the first fluid, said
pipe being brazed to the receiver (4) and to the sec-
ond core (3).

Dual plane heat exchanger according to any of pre-
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12.

13.

14.

15.

ceding claims, wherein the second core (3) compris-
es an outlet (9) for driving the refrigerant fluid out of
the dual heat exchanger (1).

Dual plane heat exchanger according to any of pre-
ceding claims, wherein the second core (3) has one
pass.

Dual plane heat exchanger according to any of pre-
ceding claims, wherein the first core (2) has multiple
passes.

Dual plane condenser, in particular for a motor car,
defined by adual plane heat exchanger (1) according
to any of preceding claims.

Process for making a dual plane heat exchanger (1)
according to any of claims 1 to 14, comprising :

- a first step where the first and second cores
are brazed, and

- a second step where the first and second cores
are brazed together, said first and second steps
being held simultaneously.
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