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(54) A PLATE ASSEMBLY

(57) A plate assembly for a heat exchanger, compris-
ing a first plate connected by brazing to an end plate on
one side and to a second plate on the other side, thereby
providing a conduit between the first plate and the second
plate for a heat exchange fluid, wherein the second plate
comprises an opening, wherein the first plate comprises

a reinforcement element comprising a raised portion in
contact with a part of edge area of the opening, wherein
the reinforcement element is configured to enable flow
of a heat exchange fluid through the opening and be-
tween the first plate and the second plate.
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Description

FIELD OF THE INVENTION

[0001] The invention relates to a plate assembly for a
plate heat exchanger. In particular, it relates to plate as-
sembly for a plate heat exchanger for motor vehicle air-
conditioning or heat source cooling circuits.

BACKGROUND OF THE INVENTION

[0002] The present invention concerns a stacked-plate
heat exchanger, in particular a condenser allowing heat
to be exchanged between a refrigerant and a coolant in
the liquid phase.
[0003] In this field, heat exchangers comprising a heat
exchange bundle comprising a series of plates stacked
parallel to each other are known. The stack of plates
forms heat exchange surfaces, between which a first heat
exchange fluid, for example refrigerant, and a second
heat exchange fluid, for example coolant, flow in alternate
layers through fluid passage circuits. The stack of plates
is therefore configured in such a way as to define two
different circuits.
[0004] To this end, the invention proposes a heat ex-
changer of the type defined hereinabove, which compris-
es at least one pass of a heat exchange fluid. The term
"pass" is to be understood to mean a group or sub-group
of plates between which the fluid follows one and the
same direction in one and the same sense. In plates of
one and the same pass, the inlet and outlet orifices are
situated, in particular, at two opposite edges of said
plates. On moving on from one pass to another, the sense
in which the fluid circulates is reversed. It is thus possible
to lengthen the path of the fluid through the exchanger.
By virtue of these features, the heat exchanger may ex-
hibit improved performance.
[0005] The plates comprise communication passages
to allow the first heat exchange fluid and the second heat
exchange fluid to pass from one flow channel to the other.
They form so called distribution channels. The openings
may be provided alternately facing the communication
passages so as to prevent fluids from mixing.
[0006] At least on one side, the plate heat exchanger
may comprise a connection block mounted directly to the
last plate (end plate) so as to enable connection to heat
exchange fluid lines constituting a further part of the heat
exchange circuit within the heat exchange system.
[0007] The plates may be equipped with turned-up pe-
ripheral edges, which are joined together in a sealed
manner so as to delimit the first flow channels and the
second flow channels.
[0008] One end plate is arranged at each of the ends
of the stack of the plates forming the heat exchange core.
As the plates of the stack have shapes which allow for
forming channels for heat exchange fluid flow, and some-
times inducing turbulences as well, they are not flat. Con-
sequently, the end plates, which are usually of thicker

material and are generally flat, are connected to said
plates only in selected connection points, with free space
in-between. It is worth noting that it may be commercially
viable to produce as low amount of plate types as pos-
sible. Consequently, the last plate of stack forming plates
may still have an opening, even though it will not convey
fluid through it - i.e. it will be sealed by an end plate.
[0009] In case of some plate heat exchanger cores, a
typical failure is connected with area of a distribution
channel, especially on the side without connection
blocks. Pressure in distribution channel pushes the end
plate to external side, where pressure is much lower, e.
g. is equal to atmospheric pressure. The unsupported
area of the end plate, i.e. an area, which is not connected
to the next plate but which is facing the last opening of
the distribution channel, is substantial and due to that, it
starts to move up and down during changes to heat ex-
change fluid pressure. Consequently, fractures on last
stack plate in area near to distribution channel may occur,
as can be seen in Fig. 2 showing a prior art configuration
with black line indicating a fracture location. The first plate
100 is connected to the end plate 300 on one side and
to the second plate 200 on the other side, thereby pro-
viding a conduit between the first plate 100 and the sec-
ond plate 200 for a heat exchange fluid. The fractures
may occur on the raised portions, e.g. those serving as
turbulators 160, which also serve as connection points
between plates. Said fractures may lead to leaks be-
tween circuits, for example they may lead to movement
of the oil from refrigerant circuit into coolant circuit.

SUMMARY OF THE INVENTION

[0010] The object of the invention is a plate assembly
for a heat exchanger, comprising a first plate connected
by brazing to an end plate on one side and to a second
plate on the other side, thereby providing a conduit be-
tween the first plate and the second plate for a heat ex-
change fluid, wherein the second plate comprises an
opening, wherein the first plate comprises a reinforce-
ment element comprising a raised portion in contact with
a part of edge area of the opening, wherein the reinforce-
ment element is configured to enable flow of a heat ex-
change fluid through the opening and between the first
plate and the second plate.
[0011] Preferably, the reinforcement element compris-
es at least one flow channel delimited by the raised por-
tion.
[0012] Preferably, the raised portion is comprised of
plurality of sections in contact with the second plate with
a plurality of flow channels between them.
[0013] Preferably, the reinforcement element compris-
es a wall located within the outline of the opening.
[0014] Preferably, the wall is integral with the raised
portion.
[0015] Preferably, the wall is rounded.
[0016] Preferably, the wall comprises a contact portion
being in contact with the end plate 300.
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[0017] Preferably, the contact portion is located cen-
trally within the outline of the opening.
[0018] Preferably, the wall is rounded towards the sec-
ond plate.
[0019] Preferably, the wall is rounded towards the end
plate.
[0020] Preferably, the first plate comprises shaped tur-
bulators configured to connect the first plate with the sec-
ond plate by brazing.
[0021] Preferably, the end plate has bigger thickness
than the first plate.
[0022] Preferably, the end plate has thickness equal
to the first plate.
[0023] Preferably, the first plate comprises a raised
corner contact area in the vicinity of the reinforcement
element, which has a corner brazed connection with the
second plate.
[0024] Preferably, the first plate further comprises a
raised brazed connection with the second plate resulting
from connecting the raised portion with the second plate,
wherein the flow channel is located between the raised
brazed connection and the corner brazed connection.
[0025] The object of the inventions is also a heat ex-
changer comprising a plate assembly as described
above.

BRIEF DESCRITPTION OF DRAWINGS

[0026] 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 comprising an as-
sembly according to the invention;

Fig. 2 shows a prior art plate assembly;

Fig. 3 shows a plate assembly according to the in-
vention;

Fig. 4 shows an exploded assembly of Fig. 3 in closer
view;

Fig. 5a shows a cross-sectional view A of Fig. 3 in a
first example;

Fig. 5b shows a cross-sectional view B of Fig. 3 in
the first example;

Fig. 6 shows the first plate of the assembly in the
first example in closer view;

Fig. 7a shows a cross-sectional view A of Fig. 3 in a
second example;

Fig. 7b shows a cross-sectional view B of Fig. 3 in
the second example;

Fig. 8 shows an example of connection outlines be-
tween the first plate and the second plate;

Fig. 9 shows another example of connection outlines
between the first plate and the second plate.

DETAILED DESCRIPTION OF EMBODIMENTS

[0027] Fig. 1 shows a heat exchanger 1 comprising an
assembly according to the invention. It comprises a heat
exchanger core comprising a plurality of shaped plates,
connected at the edges to form separated conduits for
heat exchange fluids. In order to enhance the pressure
resistance of the heat exchanger, the plates are sand-
wiched between a lower plate and an upper end plate.
The assembly according to the invention is preferably
located on the bottom section of the core. It may also be
located on the top section or on both simultaneously.
[0028] Fig. 2 shows a prior art plate assembly of prior
art, with fracture between the plates indicated on the
right-hand side. Said fracture occurs after repeated pres-
sure changes in case of a first plate 100 plate having
opening and a direct connection with an end plate 300
and a second plate 200 through shaped portions of the
plates.
[0029] Fig. 3 shows a plate assembly according to the
invention in an overview. A plurality of channels 4 is cre-
ated so that conduits for the heat exchange fluids can be
connected vertically with subsequent horizontally
stacked plates to enable travel of the fluids in parallel or
in counterflow, depending on heat exchanger configura-
tion. In other words, they can form distribution channels.
[0030] Fig. 4 shows an exploded assembly 2 of Fig. 3
in closer view. The plate assembly 2 comprises a first
plate 100, a second plate 200 and an end plate 300. Said
plates are obtained, for example, by chasing, punching
and/or molding a rolled metal sheet, for example alumi-
num and/or an aluminum alloy.
[0031] The first plate 100 is connected to the end plate
300 on one side and to the second plate 200 on the other
side, thereby providing a conduit 3 between the first plate
100 and the second plate 200 for a heat exchange fluid.
The connection is realized by brazing side walls 105,
205, 305 of the plates to each other after stacking the
plates, thereby limiting the conduits for the fluid. The
plates 100, 200 are further connected to each other
through shaped portions, e.g. turbulators 160.
[0032] The plates 100, 200 comprise openings 4 for
heat exchange fluid flow, with or without collars, so that
after connecting the plates channels for heat exchange
fluids will be created at selected places. In particular, the
second plate comprises an opening 210.
[0033] The first plate 100 comprises a reinforcement
element 110. The reinforcement element 110 is config-
ured to enable flow of a heat exchange fluid through the
opening 210 and between the second plate 200 and the
first plate 100. At the same time, the reinforcement ele-
ment 110 comprises a raised portion 120 in contact with
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a part of edge area 220 of the opening 210 of the second
plate 200. For example, the contact is realized by brazing,
therefore the first plate 100 and the second plate 200 are
fixedly connected in this place.
[0034] Fig. 5a shows a cross-sectional view A of Fig.
3 in a first example, while Fig. 5b shows a cross-sectional
view B. The reinforcement element 110 comprises at
least one flow channel 130 delimited by the raised portion
120. This channel 130 communicates fluidly the conduit
3 and the opening 210. Turbulators 160, i.e. shaped de-
formations on the first plate 100, are used as further con-
nection points between the first 100 and second 200
plates.
[0035] Fig. 6 shows the first plate 100 of the assembly
in a first example in closer view. The reinforcement ele-
ment 110 comprises a wall 140 with a contact portion
150 being in contact with the end plate 300, the wall 140
being located within the outline of the opening 210. In
other words, the wall 140 is visible when viewed through
the opening 210 along its central axis. Preferably, the
wall 140 is integral to the raised portions 120, i.e. it is
formed from the same sheet of material. Preferably, the
wall 140 is rounded. This may improve flow of the fluid
and/or simplify manufacturing process. It may be round-
ed towards the end plate 300 as shown. It may also be
rounded towards the second plate 200, in which case
there would be no contact point 150 between the wall
140 and the end plate 200.
[0036] Fig. 7a shows a cross-sectional view A of Fig.
3 in a second example, while Fig. 7b shows a cross-
sectional view B of Fig. 3 thereof. In this example, the
wall 140 is distanced from the end plate 300 so that there
is no contact between them. In other words, within the
outline of the opening 210, the first plate 100 is not in
contact with the end plate 300. Although this example is
inferior with respect to the example of Fig. 5a, 5b, it nev-
ertheless still helps with delaying and/or preventing oc-
currence of the fractures on plate 100. The end plate 300
may have bigger thickness than the first plate 100.
[0037] Fig. 8 shows an example of connection outlines
between the first plate 100 and the second plate 200. In
particular, this figure presents schematically the brazed
connections between the first plate 100 and the second
plate 200 being a result of brazing their raised portions.
A raised brazed connection 121 is an effect of brazing of
the raised portions 120 to the second plate 200 in the
vicinity of the opening 210. Contact portion 150 is the
result of brazing of the wall 140 of the reinforcement el-
ement 110 to the end plate 300. The area free of con-
necting portions in the vicinity of the raised portion 120
is the flow channel 130. Opposite the flow channel 130
is the corner brazed connection 181, resulting of brazing
the raised portion 180 of the first plate 100 in the corner
area of the first plate 100. In other words, wherein the
flow channel 130 is located between the raised brazed
connection 121 and the corner brazed connection 181.
In this manner, the brazing in the area of the raised portion
120 mitigates negative pressure influence in the area re-

mote from the solid corner connection, while the advan-
tageous placement of the flow channel 130 still enables
flow of the fluid between the opening 210 and the conduit
3.
[0038] Fig. 9 shows another example of connection
outlines between the first plate 100 and the second plate
200. The raised portion 120 is comprised of plurality of
sections in contact with the second plate 200 with a plu-
rality of flow channels 130 between them. The raise por-
tions 120 enable brazing contacts 121 as shown in Fig.
9. In this manner, the flow of fluid is less restricted, while
still maintaining good connection between the reinforce-
ment element 110 and the second plate 200.
[0039] Assembly of the end plate with two last internal
plates as described above creates a robust and rigid
structure.
[0040] The invention allows to at least delay occur-
rence of fracture within the first plate.
[0041] The plate assembly according to the invention
may be applied in water cooled condensers. Similar
structure can be also used for any other plate type ex-
changer including plate type evaporators.
[0042] 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 plate assembly 2 for a heat exchanger 1, compris-
ing a first plate 100 connected by brazing to an end
plate 300 on one side and to a second plate 200 on
the other side, thereby providing a conduit 3 between
the first plate 100 and the second plate 200 for a
heat exchange fluid, wherein the second plate 200
comprises an opening 210, wherein the first plate
100 comprises a reinforcement element 11 compris-
ing a raised portion 120 in contact with a part of edge
area 220 of the opening 210, wherein the reinforce-
ment element 110 is configured to enable flow of a
heat exchange fluid through the opening 210 and
between the first plate 100 and the second plate 200.

2. A plate assembly 2 according to claim 1, wherein the
reinforcement element 110 comprises at least one
flow channel 130 delimited by the raised portion 120.

3. A plate assembly 2 according to any preceding claim,
wherein the raised portion 120 is comprised of plu-
rality of sections in contact with the second plate 200
with a plurality of flow channels 130 between them.

4. A plate assembly 2 according to any preceding claim,
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wherein the reinforcement element 110 comprises
a wall 140 located within the outline of the opening
210.

5. A plate assembly 2 according to claim 4, wherein the
wall 140 is integral with the raised portion 120.

6. A plate assembly 2 according to any of claims 4 to
5, wherein the wall 140 is rounded.

7. A plate assembly 2 according to any of claims 4 to
6, wherein the wall 140 comprises a contact portion
150 being in contact with the end plate 300.

8. A plate assembly 2 according to claim 7, wherein the
contact portion 150 is located centrally within the out-
line of the opening 210.

9. A plate assembly 2 according to claim 6, wherein the
wall 140 is rounded towards the second plate 200.

10. A plate assembly 2 according to any of claims 6 to
8, wherein the wall 140 is rounded towards the end
plate 300.

11. A plate assembly 2 according to any preceding claim,
wherein the first plate 100 comprises shaped turbu-
lators 160 configured to connect the first plate 100
with the second plate 200 by brazing.

12. A plate assembly 2 according to any preceding claim,
wherein the end plate 300 has bigger thickness than
the first plate 100.

13. A plate assembly 2 according to any of preceding
claims, wherein the first plate 100 comprises a raised
corner contact area 180 in the vicinity of the rein-
forcement element 110, which has a corner brazed
connection 181 with the second plate 200.

14. A plate assembly 2 according to claim 13, wherein
the first plate 100 further comprises a raised brazed
connection 121 with the second plate 200 resulting
from connecting the raised portion 120 with the sec-
ond plate 200, wherein the flow channel 130 is lo-
cated between the raised brazed connection 121 and
the corner brazed connection 181.

15. A heat exchanger 1 comprising a plate assembly ac-
cording to any of the preceding claims.
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