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(57)  The invention concerns, inter alia a manifold

(102) for a high-pressure heat exchanger (100) for cir-
culation of atleast afirst fluid (HP) and a second fluid (LP)
comprising: at least a first cover (124), and an expansion
device (800), wherein the expansion device (800) is fixed
directly to the first cover (124). Another object of the
invention is a heat exchanger (100) for a motor vehicle
comprising at least one such manifold (102)
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Description
FIELD OF INVENTION

[0001] The presentinvention relates to a manifold for a
heat exchanger. More specifically, the present invention
relates to a manifold for high-pressure heat exchanger for
a motor vehicle.

BACKGROUND OF THE INVENTION

[0002] A vehicle is provided with several heat exchan-
gers for example, an internal heat exchanger, an eva-
porator, a condenser, and a water condenser (WCDS),
etc. The evaporator and the condenser are part of an air-
conditioning (AC) loop or a part of HVAC system.
[0003] A conventional heat exchanger typically in-
cludes a pair of manifolds, including a first manifold
and a second manifold, configured at two opposite sides
of the heat exchanger, and a heat exchanger tubes ar-
ranged between the pair of manifolds. The heat exchan-
ger tubes is formed of a plurality of flat tubes (hereinafter,
also referred to as tubes for simplicity) and fins arranged
between outer surfaces of the adjacent tubes. Each tube
has two opposite open ends that are inserted into re-
spective tube insertion slots of a first header and a
second header of the respective first manifold and the
second manifold. Each of the first header and the second
header in conjunction with a corresponding first tank and
second tank define the first manifold and the second
manifold for receiving and distributing the fluid/coolant
to the tubes. One or more of the fluid/coolants flow
between the first manifold to the second manifold through
the plurality of tubes and the other fluid/air flows around
and in a space between the tubes to enable heat ex-
change between the fluids.

[0004] Ithasbeen observed that when the one or more
fluid/coolants, which flow between the manifolds and in
the tubes, are a high-pressure fluid, like R744 (CO2) or
R290 (propane), the heat exchanger has to be adapted
accordingly. In particular, the high-pressure fluid imposes
additional design constrains on the heat exchanger as
the high pressure of the fluid necessitates higher me-
chanical resistance of heat exchanger components.
Further, at the same time, efficiency requirements pose
further demands on the heat exchanger. In addition, the
existing heat exchangers are not capable to operate
efficiently for the fluid/coolant operate at the high pres-
sure, which can be up to 260 bar on the low-pressure side
and up to 360 bar on the high-pressure side.

[0005] As far as the prior art is concerned, the typical
heat exchanger are usually connected to one type of the
AC loop: either high- pressure loop (HP) or low-pressure
loop (LP). This requires multiple heat exchangers that
need to be designed not only to meet the customer’s
requirements in terms of efficiency, but also in terms of
packaging.

[0006] Inordertoprovide aheatexchangerunitserving
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atleasttwo functions, forexample a chillerand aninternal
heat exchanger (IHX), the HP loop needs to be con-
nected to expansion device (ExV) at some point. How-
ever, the ExV usually requires additional elements that
increase the packaging of the entire system.

[0007] Thus, there remains a need to provide a heat
exchanger that would allow circulation of at least two
loops that would be of small packaging.

[0008] It is also desired to decrease the number of
components of the AC loop.

SUMMARY OF THE INVENTION

[0009] Theinventionconcerns,interalia, a manifold for
a high-pressure heat exchanger for circulation of at least
a first fluid (HP) and a second fluid (LP) comprising: at
least a first cover, and an expansion device, wherein the
expansion device is fixed directly to the first cover.
[0010] The manifold according to claim, wherein said
manifold further comprises: a first header plate, a first
cover, and at least one internal plate, wherein the first
header plate is configured to be attached to the first cover
and at least one first internal plate is arranged between
the first header plate and the first cover.

[0011] Advantageously, the first cover further com-
prises at least a first channel, wherein the first channel
is extruded in said cover.

[0012] Advantageously, the cover comprises a first
face, wherein the first face is substantially flat so that it
is entirely in contact with at least complementary face the
first internal plate.

[0013] Advantageously, the first cover comprises a
second face, the second face being located on the op-
posite side of the first cover with respect to the first face.
[0014] Advantageously, the first cover comprises a
second channel, wherein the channels protrude in a
direction opposite to the first face.

[0015] Advantageously, the first cover comprises at
least one essentially B-shaped cross- section, wherein
the cross-section is substantially perpendicular with re-
spect to the first face.

[0016] Advantageously, the expansion device is lo-
cated directly on the first channel.

[0017] Advantageously, the expansion device at least
partially protrudes into the first cover.

[0018] Advantageously, cover comprises a nest con-
figured for receiving the expansion device, and wherein
the expansion device comprises a chamfer, wherein the
chamfer is complementary to the nest.

[0019] Advantageously, the expansion device is uni-
tary with the cover.

[0020] The invention also concerns a heat exchanger
for a motor vehicle comprising at least one manifold
according to any of the preceding claims.

[0021] Advantageously, the heat exchanger further
comprises: a first manifold; a second manifold configured
spaced apart from the first manifold; and a plurality of
tubes fluidically connected between the first manifold and



3 EP 4 574 476 A1 4

the second manifold, wherein the tubes are configured to
enable circulation of a first fluid (HP) and a second fluid
(LP) between the first manifold and the second manifold,
wherein the plurality of tubes comprises a first section,
and at least a second section, wherein said sections are
stacked one above the other, wherein the plurality of
tubes is at least partially encapsulated in a housing to
enable circulation of atleast a third fluid (COOL) atleasta
second section.

[0022] Advantageously, first section forms an internal
heatexchanger (IHX) section, the second section forms a
chiller section.

[0023] Advantageously, the expansion device is lo-
cated between the first section and the second section.

BRIEF DESCRIPTION OF DRAWINGS

[0024] Other characteristics, details and advantages
of the invention may 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 shows a perspective view of the manifold with
integrated expansion device.

Fig. 2 shows a top view of the cover - internal plate
assembly along with the integrated expansion de-
vice.

Fig. 3 shows a detailed view of the first channel of the
cover of Fig. 2.

Fig. 4 shows a heat exchanger comprising a mani-
fold with integrated expansion device.

DETAILED DESCRIPTION OF EMBODIMENTS

[0025] The subject-matter of the present invention is,
among others, a manifold for a heat exchanger for a
motor vehicle. More specifically, the present invention
discloses asimple, light, and cost efficient manifold that is
able to withstand high fluid pressures, which can be up to
260 bar on the low-pressure side (LP) and up to 360 bar
on the high-pressure side (HP), for high-pressure sys-
tems.

[0026] A manifold 102 for a high-pressure heat ex-
changer 100 may be configured for circulation of at least
a first fluid (HP) and a second fluid (LP).

[0027] It is to be noted that the terms "first fluid" and
"second fluid" may refer not only to two completely dif-
ferent fluids having, for example, different chemical com-
position, but also to substantially the same fluid having
different properties. For instance, the first fluid (HP) may
be high-pressure refrigerant (HP) and the second fluid
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(LP) may be the low-pressure refrigerant (LP). The third
fluid (COOL) may be, for example, a coolant (COOL). For
the sake of clarity and easy understanding of the draw-
ings the (HP), (LP) and (COOL) abbreviations may be
used throughout the descriptions instead of reference
numbers.

[0028] The manifold 102 may comprise several ele-
ments which are assembled together. In view of the
invention the focus is brought especially to at least a first
cover 124. The name "first" does not necessarily mean
that said cover 124 isfirst to covey the fluid. It depends on
the application and flow pattern of a heat exchanger,
therefore it shall not be limiting.

[0029] The first manifold 102 may also comprise a first
header plate 120. The first header plate 120 is configured
to receive the tubes and it is to be attached to the first
cover 124. It may be attached by, for example, crimping
one element to the other what helps to pre-assembly the
manifold. The structure is then brazed together along
with other sub-components to provide a fluid-tight as-
sembly.

[0030] The manifold 102 may further comprise a first
header plate 120,a first cover 124, and at least one
internal plate 122, wherein the first header plate 120 is
configured to be attached to the first cover 124 and at
least one first internal plate 122 is arranged between the
first header plate 120 and the first cover 124.

[0031] As mentioned in previous paragraph, the first
manifold 102 may comprise one or more first internal
plates 122 arranged between the first header plate 120
and the first cover 124. The internal plates 122 may be
regarded as spacers with openings which allow the first
fluid (HP) and or second fluid (LP) circulation. The first
header plate 120 caninclude a plurality slots 126, and the
first inner plates 122 can also include a plurality of slots
127 corresponding to the slots 126 of the first header
plate 120.

[0032] The manifold 102 may further comprise an ex-
pansion device 800.

[0033] The expansiondevice 800 is fixed directly to the
first cover 124. In other words, after assembling the
expansion device onto the cover 124, the two cannot
be disassembled. It leads to an assembly, wherein the
expansion device is integrated directly in the manifold.
This brings numerous advantages. It reduces the path of
the fluid and also makes the manifold simpler compared
to the standalone manifold connected to the expansion
device by means of pipes, blocks, etc. Needless to say it
is also advantageous in view of type of fluid which is
intended to circulate in the manifold, i.e. R744, R290 or
mixture of two. Simple design and reduced of sub-com-
ponents required reduce the risk of leakage or malfunc-
tion.

[0034] The expansion device 800 may be located pre-
ferably on the path of the refrigerant fluid, namely the first
fluid (HP). Therefore, the first cover 124 may further
comprise at least a first channel 102A, wherein the first
channel 102A is extruded in said cover 124. In other
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words, the first cover being a unitary block of metallic
material may comprise extruded conduit therein. The
conduit, i.e. the channel 102A may comprise its axis of
elongation.

[0035] One canalso carry outan embodiment, in which
the expansion device 800 is fixed at the end of one of the
channels 102A, 102B, i.e. it is located at the opening
formed in the cover 124 which creates said channel
102A, 102B. However, this would require a specific ex-
pansion device 800 with a shaft of the valve long enough
to penetrate into the channel 102A, 102B.

[0036] The cover 124 may also comprise a first face
501. The term "face" relates to the side of the manifold
124 which can be easily distinguished by those skilled in
the art. In other words, any shape other than sphere may
comprise at least one side which is easily distinguished.
[0037] Inthe cover 124 being the subject-matter of the
invention, the first face 501 is substantially flat, so that it is
entirely in contact with at least complementary face the
first internal plate 122. Naturally said internal plate 122
also comprises at least one flat face in order to also be
complementary to the first face 501 of the cover 124.
Other shapes of the first face are also envisaged, as long
as they are complementary with the corresponding face
of the internal plate 122.

[0038] Accordingly, the first cover 124 may also com-
prise a second face 502, the second face 502 being
located on the opposite side of the first cover 124 with
respect to the first face 501.

[0039] The first cover 124 may also comprise the sec-
ond channel 102B, wherein the channels 102A, 102B
protrude in a direction opposite to the first face 501.
[0040] The cover 124 may have a substantially rectan-
gular shape, yet the cover of such a shape may comprise
a lot of excessive material which not required, but in-
creases weight of the first manifold 102. Therefore the
first cover 124 comprises at least one essentially B-
shaped cross- section, wherein the cross-section is sub-
stantially perpendicular with respect to the first face 501.
This allows providing a light and strong structure.
[0041] In one of the embodiments, the expansion de-
vice 800 may be located directly on the first channel
102A. However, it may be also envisaged that the ex-
pansion device is located on the second channel 102B
depending on desired location on the first manifold 102.
The terms first channel 102A and the second channel
102B may thus be used interchangeably, depending on
the application of the expansion device 800.

[0042] Inordertoreduce the packaging of the manifold
102, the expansion device 800 may at least partially
protrude into the first cover 124. It means that some
elements, for example: a valve, may penetrate into the
body of the manifold 102.

[0043] In order to integrate the expansion device into
the cover 124, said cover may comprise a nest 111. The
nest 111 may be protruding outwardly from the cover 124,
in the direction opposite to the first face 501. Alternatively,
the nest 111 may be protruding inwardly, into the cover
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124, i.e. in the direction of the first face 501. The nest 111
may be configured for receiving the expansion device
800, whereas the expansion device 800 may comprise a
chamfer 811. The chamfer 811 may be of the shape
complementary to the nest 111.

[0044] Another object of the invention is a heat ex-
changer 100 for a motor vehicle comprising at least
one manifold 102 described above.

[0045] The heat exchanger 100 may further comprise
already described first manifold 102, a second manifold
104 configured spaced apart from the first manifold 102
and a plurality of tubes 150 fluidically connected between
the first manifold 102 and the second manifold 104.
[0046] The tubes 150 are configured to enable circula-
tion of a first fluid (HP) and a second fluid (LP) between
the first manifold 102 and the second manifold 104. The
tubes 150 may be divided into a first section 160, and at
least a second section 170 wherein said sections 160,
170 are stacked one above the other.

[0047] The plurality of tubes 150 may be extruded
tubes with micro ports, i.e., the plurality of tubes 150
may include micro channels extending along lengths of
the tubes. The microchannels comprised in the tubes 150
forming each section 160, 170 may all comprise identical
micro channels. Alternatively, the microchanels com-
prised in the tubes 150 forming each section 160, 170
may comprise different micro channels, for example of
different diameters.

[0048] The plurality of tubes 150 may be at least par-
tially encapsulated in a housing 300 to enable circulation
of at least a third fluid (COOL) at least a second section
170.

[0049] In a preferred embodiment, the first section 160
forms an internal heat exchanger (IHX) section, ant the
second section 170 forms a chiller section.

[0050] Alternatively, the tubes 150 may be divided into
a first section 160, a second section 170 and a third
section 180, wherein said sections 160, 170, 180 are
stacked one above the other. In this case, the third
section 180 may be, for example a water gas cooler
section.

[0051] Preferably, the expansion device 800 is located
between the first section 160 and the second section 170.
The expansion device 800 allows expansion of the first
fluid (HP). In Fig. 4, the dashed line running across the
housing 300 is the support line showing exemplary divi-
sion between the sections 160, 170. The expansion of the
first fluid (HP) is accompanied by decrease in fluid pres-
sure. The fluid flowing out of the expansion device is thisa
low pressure, second fluid (LP). This allows reduction of
pressure and temperature of the first fluid (HP) travelling
through the first section 160 and the expansion device
800 itself transforms the first fluid (HP) into the second
fluid LP) on the way, so it may enter the second section,
i.e. the chiller section.

[0052] Notwithstanding the efficiency, in one of the
embodiments, wherein the expansion device 800 is uni-
tary with the cover 124, another means of applying the
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invention are possible. The cover 124 may comprise at
least three cross sections in the channel 102A, 102B,
wherein one of the cross sections is much smaller than
the two others and it is located between the section of
channel 102A, 102B which is intended to convey the first
fluid (HP) and the section of the channel 102A, 102B
which is intended to convey the second fluid (LP).
[0053] Inanycase, theinvention cannotand 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 manifold (102) for a high-pressure heat exchanger
(100) for circulation of at least a first fluid (HP) and a
second fluid (LP) comprising: at least a first cover
(124), and an expansion device (800), wherein the
expansion device (800) is fixed directly to the first
cover (124).

2. The manifold (102) according to claim 1, wherein
said manifold (102) further comprises: a first header
plate (120), a first cover (124), and at least one
internal plate (122), wherein the first header plate
(120) is configured to be attached to the first cover
(124) and at least one first internal plate (122) is
arranged between the first header plate (120) and
the first cover (124).

3. The manifold(102) according to claim 2, wherein the
first cover (124) further comprises at least a first
channel (102A), wherein the first channel (102A) is
extruded in said cover (124).

4. The manifold (102) according to claim 3, wherein the
cover (124) comprises a first face (501), wherein the
firstface (501) is substantially flat so that it is entirely
in contact with at least complementary face the first
internal plate (122).

5. The manifold (102) according to claim 4, wherein the
first cover (124) comprises a second face (502), the
second face (502) being located on the opposite side
of the first cover (124) with respect to the first face
(501).

6. The manifold (102) according to any of claims 4 or 5,
wherein the first cover (124) comprises a second
channel (102B), wherein the channels (102A, 102B)
protrude in a direction opposite to the first face (501).

7. The manifold (102) according to claim 6, wherein the
firstcover (124) comprises atleast one essentially B-
shaped cross- section, wherein the cross-section is
substantially perpendicular with respect to the first
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10.

1.

12.

13.

14.

15.

face (501).

The manifold (102) according to any of claims 3-7,
wherein the expansion device (800) is located di-
rectly on the first channel (102A).

The manifold (102) according to claim 8, wherein the
expansion device (800) at least partially protrudes
into the first cover (124).

The manifold (102) according to any of the preceding
claims, wherein cover (124) comprises a nest (111)
configured for receiving the expansion device (800),
and wherein the expansion device comprises a
chamfer (811), wherein the chamfer (811) is com-
plementary to the nest (111).

The manifold (102) according to any of the preceding
claims, wherein the expansion device is unitary with
the cover (124).

A heat exchanger (100) for a motor vehicle compris-
ing atleast one manifold (102) according to any of the
preceding claims.

The heat exchanger (100) according to claim 12,
wherein the heat exchanger (100) further comprises:
a first manifold (102); a second manifold (104) con-
figured spaced apart from the first manifold (102);
and a plurality of tubes (150) fluidically connected
between the first manifold (102) and the second
manifold (104), wherein the tubes (150) are config-
ured to enable circulation of a first fluid (HP) and a
second fluid (LP) between the first manifold (102)
and the second manifold (104), wherein the plurality
of tubes (150) comprises a first section (160), and at
least a second section (170), wherein said sections
(160, 170) are stacked one above the other, wherein
the plurality of tubes (150) is at least partially en-
capsulated in a housing (300) to enable circulation of
atleast a third fluid (COOL) at least a second section
(170).

The heat exchanger (100) according to claim 13,
wherein first section (160) forms an internal heat
exchanger (IHX) section, the second section (170)
forms a chiller section.

The heat exchanger (100) according to any of claims
13 or 14, wherein the expansion device is located
between the first section (160) and the second sec-
tion (170).
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