EP 2 402 696 A1

(1 9) Européisches

Patentamt

European
Patent Office
Office européen

des brevets

(11) EP 2 402 696 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
04.01.2012 Bulletin 2012/01

(21) Application number: 10168219.3

(22) Date of filing: 02.07.2010

(51) IntCl.
F28D 9/00 (2006.91) F28F 3/08 (2006.01)
F28F 9/007 (2006.01)

(84) Designated Contracting States:
ALATBEBGCHCY CZDEDKEEESFIFRGB
GRHRHUIEISITLILTLULV MC MK MT NL NO
PL PT RO SE SI SK SM TR
Designated Extension States:

BA ME RS

(71) Applicant: Alfa Laval Corporate AB
221 00 Lund (SE)

(72) Inventor: H6glund, Kasper
144 63 Ronninge (SE)

(54) Flow module, reactor or heat exchanger plate clamping device

(57) A flow module, reactor or heat exchanger plate
clamping device comprises two U-section formed end
plates 2, springs 11, and tensioning rods 7, wherein at
least one end plate 2 comprises, an elongated beam
flange 3 and on each side of said beam flange 3 a beam
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web 4, where the long sides 8 of the beam webs 4 each
has a groove 5 in which the beam flange 3 is fitted, in
such a way that an end plate 2 with a U-section is formed.
The construction aims to prive a clamping device which
may carry and better distribute bigger loads.
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Description

[0001] The presentinvention relates to a flow module,
reactor or heat exchanger plate clamping device.

BACKGROUND

[0002] The vertical end plates in a flow module, reactor
or plate heat exchanger frame are exposed to very big
loads when the device is clamped together. It is desired
that they are designed without welds and that they have
U-shaped cross sections to host spring packs for distrib-
uting the forces from the clamping on the flow, reactor or
heat exchanger plates. Such a beam structure is dis-
closed in WO 2008/066447 and in WO 2009/142579. In
a structure like the one described in this document the
two enforcing beam webs are fastened to the beam
flange by screwing bolts. However this sets limitations to
the load the construction can carry. Also it is not ideal for
the even distribution of forces | in the U-shaped beam
construction.

SUMMARY OF THE INVENTION

[0003] Accordingly, the present invention provides a
solution that reduces the disadvantages of the above
mentioned problems, namely the limitation and distribu-
tion of the load.

[0004] The present invention is therefore character-
ized by that the flow module, reactor or heat exchanger
plate clamping device comprises two U-section formed
end plates, springs, and tensioning rods, wherein at least
one end plate comprises, an elongated beam flange and
on each side of said beam flange a beam web, where
the long sides of the beam webs each has a groove in
which the beam flange is fitted, in such a way that an end
plate with a U-section is formed.

[0005] Inanother embodiment of the presentinvention
the edge of the long side of the beam flange (3) is
stepped, in such a way that it comprises a tongue which
is fitted in the groove of the beam web.

[0006] In yet another embodiment of the present in-
vention the grooves have bridges, which bridges corre-
spond to interruptions in the flanges.

[0007] Other aspects and advantages of the invention
will, with reference to the accompanying drawings, be
presented in the following detailed description of embod-
iments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008]

Fig. 1 discloses a flow module with a clamping device
according to the present invention.

Fig. 2 discloses a sectional view of the clamping de-
vice according to fig. 1.

Fig. 3 discloses apartly exploded view of an end plate
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according to the present invention.

DESCRIPTION OF PREFERRED EMBODIMENTS OF
THE INVENTION

[0009] Fig. 1 discloses a side view of a closed reactor
frame 1 holding reactor or flow module plates 6 in place.
According to this embodiment of the invention distribution
plates 15 and pressure plates 13 are placed on each side
of the stack of reactor or flow module plates 6. The stack
of reactor or flow module plates 6 are pressed and held
together by a pressure applied by two end plates 2, one
on each side of the stack 6 outside the distribution plates
15 which the end plates 2 are pressed together by ten-
sioning rods 7 applied in holes in the end plates 2, which
rods are tightened evenly to press the stack 6 together
into sealing contact with each other.

[0010] To further evenly distribute the pressure over
the whole area of the plates in the stack 6 a grid of springs
11 is arranged in one of the end plates 2, which arrange-
ment is disclosed in fig. 2. This is made possible by the
U-shape construction of the end plates 2. Each end plate
2 comprises an elongated beam flange 3 and a likewise
elongated beam web 4 arranged on each side of said
beam flange 3 thus forming a U-shape beam construc-
tion. Each beam web 4 has a groove 5 along an edge of
its long side 8. The edges of the long side of the beam
flanges 3 are fitted in the groove 5. To fix the webs 4 and
the flange 3together bolts 9 are arranged in through holes
along the edge of the web 4 fastened in corresponding
holes in the flange 3. As can be seen in fig. 3 the edge
of the long side of the beam flange 3 may be stepped,
i.e. the edge has a tongue 10 of about half the thickness
of the edge. In the embodiment according to fig. 2 this
tongue 10 is fitted into the groove 5 of the beam webs 4.
To further fix the position of the beam webs 4 in relation
to the beam flange 3 and strengthen the design, the
grooves 5 may have bridges 12 i.e. interruptions in a
groove 5 at strategic positions, which bridges 12 corre-
spond to interruptions in the flanges 10 at the same po-
sitions.

[0011] As has been previously implied a clamping de-
vice according to the present invention may also be used
with plate heat exchangers and other flow modules com-
prising plates.

[0012] The above detailed description is not limited to
the mentioned embodiments of the invention but to a per-
son skilled in the art there are several modifications pos-
sible within the scope of the claimed invention.

Claims

1. Flow module, reactor or heat exchanger plate clamp-
ing device comprising two U-section formed end
plates (2), springs (11), and tensioning rods (7),
wherein at least one end plate (2) comprises, an
elongated beam flange (3) and on each side of said
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beam flange (3) a beam web (4), where the long
sides (8) of the beam webs (4) each has a groove
(5) in which the beam flange (3) is fitted, in such a
way that an end plate (2) with a U-section is formed.

5

Flow module, reactor or heat exchanger plate clamp-

ing device according to claim 1, wherein the edge of

the long side of the beam flange (3) is stepped, in

such a way that it comprises a tongue (10) which is

fitted in the groove (5) of the beam web (4). 10

Flow module, reactor or heat exchanger plate clamp-

ing device according to claim 1, the grooves (5) have

bridges (12), which bridges (12) correspond to inter-

ruptions in the flanges (10). 15
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