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DESCRIPTION

Technical Field

[0001] The invention relates to a baffle for a block-type heat exchanger.

Background Art

[0002] Today several different types of plate heat exchangers exist and are employed in
various applications depending on their type. One certain type of plate heat exchanger is
assembled by bolting a top head, a bottom head and four side panels to a set of corner girders
to form a box-like enclosure around a stack of heat transfer or heat exchanging plates. This
certain type of plate heat exchanger is referred to as a block-type heat exchanger. One
example of a commercially available block-type heat exchanger is the heat exchanger offered
by Alfa Laval AB under the product name Compabloc. Other block-type plate heat exchangers
are disclosed in patent documents EP 165179 and WO 93/22608.

[0003] In the block-type plate heat exchanger fluid paths for two heat exchange fluids are
formed between the heat transfer plates in the stack of heat transfer plates, in order to transfer
heat between the two heat exchange fluids. Fluid inlets and fluid outlets are typically arranged
on the side panels while baffles are attached to and arranged at the sides of the stack of heat
transfer plates for directing a fluid back and forth through the fluid paths formed between heat
transfer plates. The baffles are arranged in a space formed between the stack of heat transfer
plates and the side panels. The corner girders are typically covered by girder linings protecting
the corner girders from the heat exchange fluids. A so-called vacuum cage may be provided
along the girder linings in the space formed between the stack of heat transfer plates and the
side panels.

[0004] One type of baffle, which is employed in the above mentioned Compabloc heat
exchanger, comprises two corrugated plates welded together. Each of the plates comprises a
fold along one longitudinal edge of the baffle, which folds of the two plates together form a
fork-like shape engaging the heat transfer plates. Each of the plates also comprises a fold
along the opposite longitudinal edge of the baffle, which folds have been folded somewhat less
than 90° for pressing and sealing against the side panel. Each of the plates also comprises
folds along the transversal edges, which folds are welded to the girder lining or vacuum cage.

[0005] WO 00/75591 A1 discloses a plate and fin type heat exchanger having plates with
flange extensions. A baffle is attached to one of the flange extensions and extends between a
rear wall and side walls of a U-shaped manifold to divide the manifold into separate
compartments above and below the baffle. The baffle has bifurcated inner ends to engage the
flange extension. The baffle also has a resilient wall portion to act as a spring to ensure a good
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sealing against the rear wall.

[0006] The existing baffles are heavy, expensive to manufacture and complicated to install and
remove.

[0007] Hence, there is a need for an improved baffle.

Summary

[0008] One object of the invention is to provide an improved baffle. One object of the invention
is to improve the strength of a baffle. One object of the invention is to improve the stiffness of a
baffle. One object of the invention is to improve the pressure resistance of a baffle. One object
of the invention is to facilitate the manufacturing of a baffle. One object of the invention is to
reduce the cost for a baffle. One object of the invention is to reduce the manufacturing cost of
a baffle. One object of the invention is to reduce the weight of a baffle. One object of the
invention is to reduce the material consumption of a baffle.

[0009] These and further objects are achieved by a baffle for a block-type heat exchanger.
The baffle comprises a baffle plate. The baffle plate comprises a first surface and a second
surface being parallel to a baffle plane located between the first surface and the second
surface. The baffle plate comprises a first longitudinal edge, a second longitudinal edge, a first
transverse edge and a second transverse edge. The baffle comprises a resilient member at
the second longitudinal edge. The baffle comprises a reinforcement extending away from the
baffle plane. The resilient member is attached to the reinforcement.

[0010] The reinforcement improves the strength, rigidity and stiffness of the baffle. The
reinforcement simplifies and reduces the cost of manufacturing the baffle. The reinforcement
reduces the necessary thickness of the baffle plate and the material consumption. The
reinforcement enables a flat baffle plate and eliminates the need for corrugations. The baffle
can be produced by bending a metal sheet and no pressing to obtain corrugations is
necessary.

[0011] Still other objectives, features and advantages of the baffle will appear from the
following detailed description as well as from the drawings.

Brief Description of the Drawings

[0012] Embodiments of the invention will be described with reference to the accompanying
schematic drawings, in which

Fig. 1 is an exploded view of a block-type heat exchanger with baffles according to prior art,
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Fig. 2 is a perspective view of a block-type heat exchanger with an embodiment of baffle
assemblies with a baffle and a baffle support according to the present invention,

Fig. 3 is a perspective view of a detail of the block-type heat exchanger of figure 2 with the
embodiment of a baffle assembly shown in figure 2,

Fig. 4 is a perspective view of another detail of the block-type heat exchanger of figure 2 with
the embodiment of a baffle assembly shown in figure 2, where the baffle is withdrawn from the
baffle support,

Fig. 5 is a perspective view of the embodiment of a baffle shown in figures 2-4,

Fi

g. 6 is another perspective view of the embodiment of a baffle shown in figures 2-5,

Fi

g. 7 is a perspective view of a detail of the embodiment of a baffle shown in figures 2-6,
Fig. 8 is a side view of the embodiment of a baffle shown in figures 2-7,
Fig. 9 is a side view of a second embodiment of a baffle according to the invention,

Fi

g. 10 is a side view of a third embodiment of a baffle according to the invention,

Fi

g. 11 is a side view of a fourth embodiment of a baffle according to the invention,

Fi

g. 12 is a side view of a fifth embodiment of a baffle according to the invention,

Fi

g. 13 is a side view of a sixth embodiment of a baffle according to the invention.

Detailed description

[0013] With reference to figure 1 a plate heat exchanger 300 of a block-type having
conventional baffles welded to girder linings is shown. The plate heat exchanger 300
comprises a top head 315, a bottom head 316 and four side panels 311, 312, 313, 314 that
are bolted together with a set of four corner girders 321-324 for assembling the plate heat
exchanger 300. When assembled, the plate heat exchanger 300 has a box-like or block-like
shape and an enclosure is formed by the top head 315, the bottom head 316 and the side
panels 311-314. A stack of heat transfer plates 330 is arranged within the enclosure and
comprises a number of pairs of heat transfer plates. The stack of heat transfer plates 330 also
has a box-like or block-like shape, which shape corresponds to the shape of the enclosure
formed by the heads 315, 316 and the side panels 311-314. The stack of heat transfer plates
330 has at its corners four girder linings 331-334 that are arranged to face the corner girders
321-324. The plate heat exchanger 300 also has a base 317 that facilitates attachment of the
plate heat exchanger 300 to the ground.

[0014] Gaskets (not shown) are arranged on the side panels 311-314 at sections that face the
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corner girders 321-324 and the heads 315, 316, such that the enclosure formed by the heads
315, 316 and side panels 311-314 is properly sealed for preventing leakage from the plate
heat exchanger 300.

[0015] A first side panel 311 and a second side panel 312 of the side panels 311-314 comprise
inlets and outlets for two fluids. In detail, the first side panel 311 has an inlet 341 and an outlet
342 for a first fluid. The inlet 341 and outlet 342 of the first panel 311 form a flow path for the
first fluid in combination with the stack of heat transfer plates 330, where the flow path extends
from the inlet 341, within the stack of heat transfer plates 330 and to the outlet 342. This flow
path is illustrated by the broken arrows that extend in directions parallel to the direction F1.
Baffles, such as conventional baffle 339, are connected to sides of the stack of heat transfer
plates 330 for directing the flow of the first fluid in a number of passes within the stack 330
(four passes in the illustrated figure 1 having two baffles on each side).

[0016] The second side panel 312 has an inlet 343 and an outlet 344 for a second fluid. The
inlet 343 and outlet 344 of the second side panel 312 form a flow path for the second fluid in
combination with the stack of heat transfer plates 330, where the flow path extends from the
inlet 343, within the stack of heat transfer plates 330 and to the outlet 344. This flow path is
illustrated by the broken arrows that extend in directions parallel to the direction F2. Baffles,
such as conventional baffles 333, connected to sides of the stack of heat transfer plates 330
direct the flow of the second fluid in a number of passes within the stack 330 (here the same
number of passes as for the first fluid).

[0017] The first flow path for the first fluid is between the pairs of heat transfer plates in the
stack 330, while the second flow path for the second fluid is within the pairs of heat transfer
plates in the stack 330. A pair of heat transfer plates comprises a first heat transfer plate and a
second heat transfer plate. This means that the flow of the first fluid is between heat transfer
plates of different pairs of heat transfer plates, while the flow of the second fluid is between a
first and a second heat transfer plate of the same pair, i.e. within a pair. The girder linings 331-
334 seal the corners of the stack of heat transfer plates 330, which ensures that the two
different fluids paths are separated.

[0018] The assembly of the plate heat exchanger 300 is typically performed by using
conventional methods and bolts (not shown) that attach the mentioned components to each
other via bolt holes like holes 335 and 336. In brief, assembling the plate heat exchanger 300
includes arranging the stack of heat transfer plates 330 on the bottom head 316, sliding the
corner girders 321-324 into the girder linings 331-334 and bolting them to the bottom head
316. A channel end plate 338 is arranged on top of the stack of heat transfer plates 330 and
the top head 315 is bolted to the corner girders 321-324. The baffles are attached to the girder
linings. Thereafter the side panels 311-314 are bolted to the corner girders 321-324 and to the
heads 315, 316.

[0019] Referring to figures 2-4, a block-type plate heat exchanger of the type shown in figure
1, but with a new type of baffle assembly comprising a baffle 1 attached by means of baffle
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supports 2, is disclosed. In addition to the plate heat exchanger of figure 1, the plate heat
exchanger of figures 2-4 also discloses a vacuum cage 340 provided next to the girder linings
(the girder linings 331, 334 as shown in the figures) in a space formed between the stack of
heat transfer plates 330 and the side panel (the side panel 311 as shown in the figures). The
space if defined by the stack of heat transfer plates 330, the side panel (the side panel 311 as
shown in the figures) and the girder linings (the girder linings 331, 334 as shown in the
figures). The vacuum cage 340 is fastened to the heads 315, 316 by fastening means 341.

[0020] In figures 2-4, some of the heat transfer plates have been removed for better visibility.
In figure 2 also the side panel 311 has been removed and the side panel 312 is shown without
inlet 343 and outlet 344. In figure 4 all side panels have been removed.

[0021] Referring to figures 5-8, the baffle comprises a baffle plate 100. The baffle plate 100
comprises a first surface 101, which also can be denoted first baffle surface 101, and a second
surface 102, which also can be denoted second baffle surface 102. Figure 5 shows the upper
side of the baffle, while figure 6 shows the lower side of the baffle.

[0022] The baffle plate 100 comprises a first sheet 115 and a second sheet 125. The first
sheet 115 has the first surface 101 and the second sheet 125 has the second surface 102. The
first surface 101 and the second surface 102 are facing in opposite directions. The first sheet
115 and the second sheet 125 are at least partially contacting each other. The first sheet 115
has a back surface on the opposite side of the first sheet 115 as the first surface 101 and the
second sheet 125 has a back surface on the opposite side of the second sheet 125 as the
second surface 102. The back surface of the first sheet 115 and the back surface of the
second sheet 125 are facing each other and at least partly contacting each other. The first
sheet 115 and the second sheet 125 are arranged parallel to and next to each other. The first
sheet 115 and the second sheet 125 are parallel to a baffle plane P1 coinciding with the
contacting plane between the first sheet 115 and the second sheet 125. The first sheet 115
and the second sheet 125 are welded, such as spot welded, to each other. The first sheet 115
and the second sheet 125 are at least in contact with each other at the locations of the spot
welds.

[0023] The first surface 101 and the second surface 102 are parallel to the baffle plane P1.
The baffle plane P1 is located between the first surface 101 and the second surface 102. The
baffle plane P1 is parallel to the first surface 101 and the second surface 102.

[0024] The baffle plate 100 comprises a first longitudinal edge 103, a second longitudinal edge
104, a first transverse edge 105 and a second transverse edge 106. The first longitudinal edge
103 faces the stack of heat transfer plates 330. The second longitudinal edge 104 faces a side
panel (the side panel 311 as shown in the figures, or any of the side panels 312, 313, 314
depending on on which side of the stack of heat transfer plates the baffle is mounted). The first
transverse edge 105 faces a girder lining (the girder lining 331 as shown in the figures) and the
second transverse edge 106 faces another girder lining (the girder lining 334 s shown in the
figures). The first transverse edge 105 as well as the second transverse edge 106 connects
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the first longitudinal edge 103 with the second longitudinal edge 104.

[0025] The baffle comprises an engagement means 126 for engagement of the heat transfer
plates. The engagement means is located at the first longitudinal edge 103. The engagement
means is a fork-shaped or crotch-shaped portion 126. The engagement means is formed by
bending the first sheet 115 and the second sheet 125 such that a fork-shaped portion 126 is
formed together by the first and the second sheet. Consequently, each of the first sheet 115
and the second sheet 125 has a bend, which may be denoted fork bend, together forming a
fork-shape for engaging the heat transfer plates. The fork-shaped portion 126 seals against
the stack of heat transfer plates and prevents leakage between passes of the flow path.

[0026] The baffle comprises a reinforcement 107. The reinforcement 107 extends away from
the baffle plane P1. The reinforcement 107 extends from the first surface 101 of the baffle
plate 100. The reinforcement 107 comprises a primary double bent portion 108. The primary
double bent portion 108 extends away from the baffle plane P1. The primary double bent
portion 108 extends from the first surface 101. The double bent portion improves the strength,
rigidity and stiffness of the baffle. The double bent portion simplifies and reduces the cost of
manufacturing the baffle. The double bent portion reduces the necessary thickness of the
baffle plate and the material consumption. The double bent portion enables a flat baffle plate
and eliminates the need for corrugations.

[0027] The primary double bent portion 108 comprises a first primary bent portion 111
extending away from the baffle plane P1to a primary bend 113, which can be denoted first
primary bend 113, located at a distance from the baffle plane P1. The first primary bent portion
111 extends from the first surface 101. The primary double bent portion 108 also comprises a
second primary bent portion 112 extending from the first primary bend 113 towards the baffle
plane P1. The first primary bend 113 is located at a distance from the baffle plane P1 as well
as from the first surface 101. The first primary bent portion 111 and the second primary bent
portion 112 are connected by the first primary bend 113. The primary double bent portion 108
is formed by bending a sheet at the location of the first primary bend 113 such that the first
primary bent portion 111 and the second primary bent portion 112 together form a double bent
portion. The first primary bent portion 111 as well as the second primary bent portion 112
themselves are preferably straight, but joined by the first primary bend 113 they together form
a part of the primary double bent portion 108. The primary double bent portion 108 is formed
from a sheet, i.e. a metal sheet. In particular, the first primary bent portion 111, the second
primary bent portion 112 and the first primary bend 113 of the primary double bent portion 108
are formed from a sheet.

[0028] The reinforcement 107 extends away from the baffle plane P1 in two directions. This
increases the strength and rigidity. The reinforcement 107 extends away from the baffle plane
P1 in two substantially opposite directions. The reinforcement 107 extends from the second
surface 102 of the baffle plate 100. The reinforcement 107 comprises a secondary double bent
portion 109. The secondary double bent portion 109 extends away from the baffle plane P1.
The secondary double bent portion 109 extends away from the baffle plane P1 in a direction
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substantially opposite the direction in which the primary double bent portion 108 extends away
from the baffle plane P1. The secondary double bent portion 109 extends from the second
surface 102. The secondary double bent portion 109 comprises a first secondary bent portion
121 extending away from the baffle plane to a secondary bend 123, which can be denoted first
secondary bend 123, located at a distance from the baffle plane P1. The first secondary bent
portion 121 extends from the second surface 102. The first secondary bent portion 121
extends away from the baffle plane P1 in a direction substantially opposite the direction in
which the first primary bent portion 111 extends away from the baffle plane P1. The first
secondary bend 123 is located at an opposite side of the baffle plane P1 in relation to the
location of the first primary bend 113. The secondary double bent portion 109 also comprises a
second secondary bent portion 122 extending from the first secondary bend 123 towards the
baffle plane P1. The first secondary bend 123 is located at a distance from the baffle plane P1
as well as from the second surface 102. The first secondary bent portion 121 and the second
secondary bent portion 122 are connected by the first secondary bend 123. The secondary
double bent portion 109 is formed by bending a sheet at the location of the first secondary
bend 123 such that the first secondary bent portion 121 and the second secondary bent
portion 122 together form a double bent portion. The first secondary bent portion 121 as well
as the second secondary bent portion 122 themselves are preferably straight, but joined by the
first secondary bend 123 they together form a part of the secondary double bent portion 109.
The secondary double bent portion 109 is formed from a sheet, i.e. a metal sheet. In particular,
the first secondary bent portion 121, the second secondary bent portion 122 and the first
secondary bend 123 of the secondary double bent portion 109 are formed from a sheet.

[0029] The primary double bent portion 108 comprises a second primary bend 114 from which
the first primary bent portion 111 extends. The second primary bend 114 is located at the baffle
plane P1. The second primary bend 114 implies that the primary double bent portion 108 is a
portion of the first sheet 115. This facilitates and reduces the cost for manufacturing the baffle.
The primary double bent portion 108 is formed by bending the first sheet 115 at the location of
the second primary bend 114 and at the location of the first primary bend 113. The
reinforcement 107 comprises a bent portion of the first sheet 115. As an alternative, the
second primary bend 114 can be absent and the primary double bent portion 108 can be
welded to the baffle plate 100, such as to the first sheet 115.

[0030] The secondary double bent portion 109 comprises a second secondary bend 124 from
which the first secondary bent portion 121 extends. The second secondary bend 124 is located
at the baffle plane P1. The second secondary bend 124 implies that the secondary double bent
portion 109 is a portion of the second sheet 125. This facilitates and reduces the cost for
manufacturing the baffle. The secondary double bent portion 109 is formed by bending the
second sheet 125 at the location of the second secondary bend 124 and at the location of the
first secondary bend 123. The reinforcement 107 also comprises a bent portion of the second
sheet 125. As an alternative, the second secondary bend 124 can be absent and the
secondary double bent portion 109 can be welded to the baffle plate 100, such as to the
second sheet 125.
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[0031] The reinforcement 107 extends substantially perpendicular in relation to the baffle
plane P1. The reinforcement 107 extends substantially perpendicular from the first surface
101. The reinforcement 107 also extends substantially perpendicular from the second surface
102. The primary double bent portion 108 extends substantially perpendicular in relation to the
baffle plane P1. The primary double bent portion 108 extends substantially perpendicular from
the first surface 101. The secondary double bent portion 109 extends substantially
perpendicular in relation to the baffle plane P1. The secondary double bent portion 109
extends substantially perpendicular from the second surface 102.

[0032] The first primary bent portion 111 extends substantially perpendicular in relation to the
baffle plane P1. The first primary bent portion 111 extends substantially perpendicular from the
first surface 101. The first primary bent portion 111 and the second primary bent portion 112
are substantially parallel. Thus, the second primary bent portion 112 extends substantially
perpendicular in relation to the baffle plane P1, i.e. substantially perpendicular in relation to the
first surface 101.

[0033] The first secondary bent portion 121 extends substantially perpendicular in relation to
the baffle plane P1. The first secondary bent portion 121 extends substantially perpendicular
from the second surface 102. The first secondary bent portion 121 and the second secondary
bent portion 122 are substantially parallel. Thus, the second secondary bent portion 122
extends substantially perpendicular in relation to the baffle plane P1, i.e. substantially
perpendicular in relation to the second surface 102.

[0034] The second primary bent portion 112 and the second secondary bent portion 122 are
joined. Thereby the strength and stiffness is increased. The second primary bent portion 112
and the second secondary bent portion 122 may be joined at the baffle plane P1. The second
primary bent portion 112 and the second secondary bent portion 122 may be joined by a weld
or by being made from a common sheet. In the embodiment shown in the drawings, the
second primary bent portion 112 and the second secondary bent portion 122 are joined by
being made from a common sheet. The second primary bent portion 112 and the second
secondary bent portion 122 are integrated. The second primary bent portion 112 and the
second secondary bent portion 122 are a common second bent portion 112, 122. The common
second bent portion extends from the first primary bend 113 to the first secondary bend 123.
The second primary bent portion 112 and the second secondary bent portion 122 are made
from a common sheet. Thus, the primary double bent portion 108 and the secondary double
bent portion 109 are made from a common sheet. In particular, the first primary bent portion
111, the second primary bent portion 112 and the first primary bend 113 of the primary double
bent portion 108 and the first secondary bent portion 121, the second secondary bent portion
122 and the first secondary bend 123 of the secondary double bent portion 109 are formed
from a common sheet.

[0035] The first sheet 115 and the second sheet 125 are joined. In particular, the first sheet
115 and the second sheet 125 are joined by the joinder of the second primary bent portion 112
and the second secondary bent portion 122 and by the presence of the second primary bend
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114 and the second secondary bend 124. The first sheet 115 and the second sheet 125 may
be joined by a weld or formed from a common sheet, similarly as described for the joinder of
the second primary bent portion 112 and the second secondary bent portion 122. The first
sheet 115 and the second sheet 125 are integrated. The first sheet 115 are the second sheet
125 are preferably formed from a common main sheet. Preferably, the first sheet 115, the
second sheet 125, the second primary bend 114, the second secondary bend 124, the first
primary bent portion 111, the first secondary bent portion 121, the first primary bend 113, the
first secondary bend 123, the second primary bent portion 112 and the second secondary bent
portion 122 are formed from a common main sheet. The baffle plate 100, the primary double
bent portion 108 and the secondary double bent portion 109 are preferably made by bending a
common main sheet at the locations of the second primary bend 114, the first primary bend
113, the first secondary bend 123 and the second secondary bend 124.

[0036] The reinforcement 107 is located at the second longitudinal edge 104, i.e. the
longitudinal edge facing a side panel (the side panel 311 as shown in the figures). The
reinforcement 107 extends along at least a majority of the second longitudinal edge 104,
preferably along at least 80% of the second longitudinal edge, more preferred along at least
90% of the second longitudinal edge, and most preferred along substantially all of the second
longitudinal edge 104.

[0037] The baffle plate 100 is substantially flat. The first sheet 115 and the second sheet 125
are substantially flat. Since the baffle plate 100 as well as the first sheet 115 and the second
sheet 125 forming the baffle plate 100 are flat, none of these have any corrugation. The
reinforcement 107 increases the strength and stiffness of the baffle plate 100 and eliminates
the need for a corrugation.

[0038] The reinforcement 107 comprises an additional reinforcement 130 covering the primary
double bent portion 108. The additional reinforcement 130 increases the strength and stiffness
of the baffle. The additional reinforcement 130 comprises a first primary additional portion 131
extending along the first primary bent portion 111 to a primary additional bend 133 covering the
first primary bend 113. The additional reinforcement 130 comprises a second primary
additional portion 132 extending from the primary additional bend 133 along the second
primary bent portion 112. The first primary additional portion 131 extends along at least a
majority of the first primary bent portion 111. The second primary additional portion 132
extends along at least a majority of the second primary bent portion 112, preferably along the
complete second primary bent portion 112. The additional reinforcement 130 comprises a
primary additional double bent portion 138. The primary additional double bent portion 138
comprises the first primary additional portion 131, the second primary additional portion 132
and the primary additional bend 133.

[0039] The additional reinforcement 130 also covers the secondary double bent portion 109.
The additional reinforcement 130 comprises a first secondary additional portion 135 extending
along the first secondary bent portion 121 to a secondary additional bend 137 covering the first
secondary bend 123. The additional reinforcement 130 comprises a second secondary
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additional portion 136 extending from the secondary additional bend 137 along the second
secondary bent portion 122. The first secondary additional portion 135 extends along at least a
majority of the first secondary bent portion 121. The second secondary additional portion 136
extends along at least a majority of the second secondary bent portion 122, preferably along
the complete second secondary bent portion 122. The additional reinforcement 130 comprises
a secondary additional double bent portion 139. The secondary additional double bent portion
139 comprises the first secondary additional portion 135, the second secondary additional
portion 136 and the secondary additional bend 137.

[0040] The primary additional double bent portion 138 is formed by bending a sheet at the
location of the primary additional bend 133 such that the first primary additional portion 131
and the second primary additional portion 132 together form a double bent portion. The first
primary bent portion 111 and the second primary bent portion 112 of the primary double bent
portion 108 are located between the first primary additional portion 131 and the second
primary additional portion 132 of the primary additional double bent portion 138. The first
primary additional portion 131 as well as the second primary additional portion 132 themselves
are preferably straight, but joined by the primary additional bend 133 they together form a part
of the primary additional double bent portion 138. The primary additional double bent portion
138 is formed from a sheet, i.e. a metal sheet. In particular, the first primary additional portion
131, the second primary additional portion 132 and the primary additional bend 133 of the
primary additional double bent portion 138 are formed from a sheet.

[0041] The secondary additional double bent portion 139 is formed by bending a sheet at the
location of the secondary additional bend 137 such that the first secondary additional portion
135 and the second secondary additional portion 136 together form a double bent portion. The
first secondary bent portion 121 and the second secondary bent portion 122 of the secondary
double bent portion 109 are located between the first secondary additional portion 135 and the
second secondary additional portion 136 of the secondary additional double bent portion 139.
The first secondary additional portion 135 as well as the second secondary additional portion
136 themselves are preferably straight, but joined by the secondary additional bend 137 they
together form a part of the secondary additional double bent portion 139. The secondary
additional double bent portion 139 is formed from a sheet, i.e. a metal sheet. In particular, the
first secondary additional portion 135, the second secondary additional portion 136 and the
secondary additional bend 137 of the secondary additional double bent portion 139 are formed
from a sheet.

[0042] The second primary additional portion 132 and the second secondary additional portion
136 are joined. Thereby, the strength and stiffness of the baffle is increased. The second
primary additional portion 132 and the second secondary additional portion 136 may be joined
by a weld or by being made from a common sheet. In the embodiment shown in the drawings,
the second primary additional portion 132 and the second secondary additional portion 136
may be joined by being made from a common sheet. The second primary additional portion
132 and the second secondary additional portion 136 are integrated.
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[0043] The second primary additional portion 132 and the second secondary additional portion
136 are a common second additional portion 132, 136. The common second additional portion
132, 136 extends from the primary additional bend 133 to the secondary additional bend 137.
The second primary additional portion 132 and the second secondary additional portion 136
are made from a common sheet. Thus, the primary additional double bent portion 138 and the
secondary additional double bent portion 139 are made from a common additional sheet 134.
In particular, the first primary additional portion 131, the second primary additional portion 132
and the primary additional bend 133 of the primary additional double bent portion 138 and the
first secondary additional portion 135, the second secondary additional portion 136 and the
secondary additional bend 137 of the secondary additional double bent portion 139 are formed
from a common additional sheet 134.Thereby, the reinforcement 107 comprises an additional
sheet 134. The additional sheet 134 comprises the additional reinforcement 130.

[0044] The baffle comprises a resilient member 140 at the second longitudinal edge 104. The
resilient member 140 resiliently abuts the side panel (the side panel 311 as shown in the
figures). Thereby, the resilient member 140 seals against the side panel and prevents flow past
the baffle and between the passes of the heat exchanger. The resilient member secures that
the baffle is pushed adequately against the baffle support and is held in an appropriate
position. The resilient member 140 is attached to the reinforcement 107. The resilient member
140 is attached to the additional reinforcement 130 by means of welding, such as spot welding,
or by fastening means, such as clips or protuberances extending from the resilient member
through holes in the double bent portions 108, 109, 138, 139 as seen in the figures 5-8. A
portion 141, 142 of the resilient member 140 extends in a direction having at least a
component being parallel to the baffle plane P1 and perpendicular to the second longitudinal
edge 104. Preferably, a portion 141, 142 of the resilient member 140 extends in a direction
having a component being parallel to the baffle plane P1 and perpendicular to the second
longitudinal edge 104 and a component being perpendicular to the baffle plane P1. The
resilient member 140 comprises a resilient fin 141, 142. The resilient fin 141, 142 abuts the
side panel. The fin 141, 142 extends in a direction having at least a component being parallel
to the baffle plane P1 and perpendicular to the second longitudinal edge 104. Preferably, the
fin 141, 142 extends in a direction having at least a component being parallel to the baffle
plane P1 and perpendicular to the second longitudinal edge 104 and a component being
perpendicular to the baffle plane P1. The resilient member 140 comprises two resilient fins
141, 142, as shown in the figures 2-8. Each fin 141, 142 extends in a direction having at least a
component being parallel to the baffle plane P1 and perpendicular to the second longitudinal
edge 104. The resilient member 140 comprises a primary resilient fin 141 extending in a
direction having a component being parallel to the baffle plane P1 and perpendicular to the
second longitudinal edge 104 and a component being perpendicular to the baffle plane P1 and
extending away from the first baffle surface 101. The resilient member 140 comprises a
secondary resilient fin 141 extending in a direction having a component being parallel to the
baffle plane P1 and perpendicular to the second longitudinal edge 104 and a component being
perpendicular to the baffle plane P1 and extending away from the second baffle surface 102.

[0045] The resilient member comprises a mid-portion 143. The mid-portion 143 connects the
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fins 141, 142. The mid-portion 143 is attached to the reinforcement 107. The mid-portion 143
is attached to the additional reinforcement 130, in particular to the second primary additional
portion 132 and the second secondary additional portion 136. The mid-portion 143 is flat. The
mid-portion extends along the second primary bent portion 112 and the second secondary
bent portion 122. The mid-portion 143 is parallel to the second primary bent portion 112 and
the second secondary bent portion 122.

[0046] The resilient member 140 extends along at least a majority of the second longitudinal
edge 104, preferably along at least 80% of the second longitudinal edge, more preferred along
at least 90% of the second longitudinal edge, and most preferred along substantially all of the
second longitudinal edge 104.

[0047] Referring to figure 9, a second embodiment of a baffle having a reinforcement 2107 is
disclosed. Referring to figure 10, a third embodiment of a baffle having a reinforcement 3107 is
disclosed. Referring to figure 11, a fourth embodiment of a baffle having a reinforcement 4107
is disclosed. Referring to figure 12, a fifth embodiment of a baffle having a reinforcement 5107
is disclosed. Referring to figure 13, a sixth embodiment of a baffle having a reinforcement 6107
is disclosed. In all these embodiments, the reinforcement 2107, 3107, 4107, 5107, 6107
extends away from the baffle plane P1.

[0048] The reinforcement 2107, 3107, 4107, 5107, 6107 comprises a primary portion 2108,
3108, 4108, 5108, 6108 extending away from the baffle plane P1. The reinforcement 2107,
3107, 4107, 5107, 6107 extends away from the baffle plane P1 in two directions. The
reinforcement 2107, 3107, 4107, 5107, 6107 comprises a secondary portion 2109, 3109,
4109, 5109, 6109 extending away from the baffle plane P1.

[0049] In the second, third, fourth and sixth embodiment (see figures 9, 10, 11 and 13) the
reinforcement 2107, 3107, 4107, 6107 extends away from the baffle plane P1 in two
substantially opposite directions. In these embodiments, the reinforcement 2107, 3107, 4107,
6107 extends substantially perpendicular in relation to the baffle plane P1. The secondary
portion 2109, 3109, 4109, 6109 extends away from the baffle plane P1 in a direction
substantially opposite the direction in which the primary portion 2108, 3108, 4108, 6108
extends away from the baffle plane P1. The primary portion 2108, 3108, 4108, 6108 extends
substantially perpendicular in relation to the baffle plane P1. The secondary portion 2109,
3109, 4109, 6109 extends substantially perpendicular in relation to the baffle plane P1.

[0050] In the fifth embodiment (see figure 12), the primary portion 5108 is inclined in relation to
the baffle plane P1. The secondary portion 5109 is inclined in relation to the baffle plane P1.
The primary portion 5108 is inclined such that the primary portion 5108 points away from the
first longitudinal edge 103. The secondary portion 5109 is inclined such that the secondary
portion 5109 points away from the first longitudinal edge 103. An angle being smaller than 90°
is formed between the primary portion 5108 and the secondary portion 5109 on the side of the
reinforcement 5107 facing away from the baffle plate 5100.
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[0051] In all these five embodiments (see figures 9-13), the reinforcement 2107, 3107, 4107,
5107, 6107 is welded to the baffle plate 2100, 3100, 4100, 5100, 6100. In the second and sixth
embodiment (see figures 9 and 13), the reinforcement 2107, 6107 is directly welded to the
baffle plate 2100, 6100. In the third, fourth and fifth embodiment (see figures 10, 11 and 12),
the reinforcement 3107, 4107, 5107 comprises an attachment portion 3116, 4116, 5116. The
attachment portion 3116, 4116, 5116 extends in direction of the baffle plate 3100, 4100, 5100.
The attachment portion 3116, 4116, 5116 engages a further fork-shaped portion 3117, 4117,
5117 of the baffle plate 3100, 4100, 5100. The attachment portion 3116, 4116, 5116 is welded
to the further fork-shaped portion 3117, 4117, 5117.

[0052] In the fourth embodiment, the reinforcement 4107 comprises an additional
reinforcement 4130, which is similar to the additional reinforcement 130 of the first
embodiment described above. The additional reinforcement 4130 covers the primary portion
4108. The additional reinforcement 4130 covers the secondary portion 4109. The additional
reinforcement 4130 comprises a first primary additional portion 4131 extending along the side
of the primary portion 4108 facing the baffle plate 4100 to a primary additional bend 4133
covering the end of the primary portion 4108. The additional reinforcement 4130 comprises a
second primary additional portion 4132 extending from the primary additional bend 4133 along
the side of the primary portion 4108 facing away from the baffle plate 4100, i.e. towards the
baffle plane P1. The additional reinforcement 4130 comprises a first secondary additional
portion 4135 extending along the side of the secondary portion 4109 facing the baffle plate
4100 to a secondary additional bend 4137 covering the end of the secondary portion 4109.
The additional reinforcement 4130 comprises a second secondary additional portion 4136
extending from the secondary additional bend 4137 along the side of the secondary portion
4109 facing away from the baffle plate 4100, i.e. towards the baffle plane P1. The second
primary additional portion 4132 and the second secondary additional portion 4136 are joined,
preferably by being made from a common sheet.

[0053] In the sixth embodiment (see figure 13), the primary portion 6108 comprises a primary
hook 6118 facing away from the baffle plate 6100. The primary hook 6118 is located at an end
of the primary portion 6108. The secondary portion 6109 comprises a secondary hook 6119
facing away from the baffle plate 6100. The secondary hook 6119 is located at an end of the
secondary portion 6109.

[0054] In all these embodiments (see figures 9, 10, 11, 12 and 13), a resilient member 2140,
3140, 4140, 5140, 6140 as disclosed above is attached to the reinforcement 2107, 3107,
4107, 5107, 6107. The only difference is that in the fifth embodiment (see figure 12), the mid-
portion 5143 has a flexion.

[0055] In the first embodiment of a baffle shown in figures 5-8, the reinforcement 107 may at
least partly be integrated with the baffle plate 100, while in the second, third, fourth, fifth and
sixth embodiments shown in figures 9, 10, 11, 12 and 13, respectively, the reinforcement 2107,
3107, 4107, 5107, 6107 is a separate piece connected to the baffle plate 100.
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[0056] The baffle 1 may be held by two baffle supports 2. Each baffle support 2 is attached to
an inner side wall. The inner side wall is a side wall of the space formed between the stack of
heat transfer plates 330 and the side panel (the side panel 311 as shown in the figures). The
inner side wall comprises the girder linings (the girder linings 331, 334 as shown in the figures).
The baffle support 2 may be directly attached to the girder linings (the girder linings 331, 334
as shown in the figures) by welding or by fastening means such as bolts or screws fastened to
the girder linings (the girder linings 331, 334 as shown in the figures) or the girders (the girders
321, 324 as shown in the figures). Alternatively, the baffle support 2 may be indirectly attached
to the girder linings (the girder linings 331, 334 as shown in the figures). The baffle support
may be attached to a vacuum cage 340 provided next to the girder lining in the space between
the stack of heat transfer plates 330 and the side panel (the side panel 311 as shown in the
figures) by welding or by fastening means.

[0057] The baffle 1 may alternatively be attached to the inner side wall by welding. The baffle 1
may be attached to the inner side wall without a baffle support. The baffle may be directly
attached to the to the girder linings by welding or by fastening means such as bolts or screws
fastened to the girder linings or the girders. Alternatively, the baffle 1 may be indirectly
attached to the girder linings, such as to the vacuum cage 340 by welding or by fastening
means.

[0058] A block-type heat exchanger may have two or more baffles on one side of the stack of
heat transfer plates as shown in figure 2. One, two or more similar baffles may be arranged on
other sides, preferably the opposite side, and more preferred all sides, of the stack of heat
transfer plates in the same way as is visualized in figure 1.

[0059] The baffle 1 itself as well as the reinforcement 107, the fork-shaped portion 126 and the
resilient member 140 are symmetrical with a mirror plane coinciding with the baffle plane P1.
The baffle is also symmetrical with a mirror plane extending from a midpoint of the first
longitudinal edge 103 to a midpoint of the second longitudinal edge 104 and being
perpendicular to the baffle plane P1.

[0060] The foregoing has described the principles, preferred embodiments, aspects and
modes of operation of the present invention. However, the description should be regarded as
illustrative rather than restrictive, and the invention should not be limited to the particular
embodiments and versions discussed above. The different features of the various
embodiments and versions of the invention can be combined in other combinations than those
explicitly described. It should therefore be appreciated that variations may be made in those
embodiments and versions by those skilled in the art without departing from the scope of the
present invention as defined by the following claims.
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-1-
LEDEPLADE
PATENTKRAV
1. Ledeplade (1) til en varmeveksler af bloktypen omfattende en ledeplade (100, 2100, 3100, 4100,

5100, 6100), hvilken ledeplade (100, 2100, 3100, 4100, 5100, 6100) omfatter en fgrste flade (101) og en
anden flade (102), der er parallelle med et ledepladeplan (P1) placeret mellem den fgrste flade (101) og den
anden flade (102), hvilken ledeplade (100, 2100, 3100, 4100, 5100, 6100) omfatter en fgrste langsgiende
kant (103), en anden langsgaende kant (104), en forste tvergaende kant (105) og en anden tvergiende kant
(106), hvilken ledeplade omfatter et elastisk element (140, 2140, 3140, 4140, 5140, 6140) ved den anden
langsgaende kant (104) og en forstzrkning (107, 2107, 3107, 4107, 5107, 6107), der strekker vek fra
ledepladens plan (P1), kendetegnet ved, at det elastiske element (140, 2140, 3140, 4140, 5140, 6140) er
fastgjort til forsterkningen (107, 2107, 3107, 4107, 5107, 6107).

2. Ledeplade ifglge krav 1, hvor forsterkningen (107, 2107, 3107, 4107, 5107, 6107) er placeret ved
den anden langsgaende kant (104).

3. Ledeplade ifglge et hvilket som helst af de foregdende krav, hvor en del af det elastiske element
(140, 2140, 3140, 4140, 5140, 6140) strekker sig i en retning med mindst en komponent, der er parallel med
ledepladens plan (P1) og vinkelret pa den anden langsgaende kant (104).

4. Ledeplade ifglge et hvilket som helst af de foregéende krav, hvor forsteerkningen (107, 2107, 3107,
4107, 5107, 6107) streekker sig vek fra ledepladens plan (P1) i to retninger.

5. Ledeplade ifglge et hvilket som helst af de foregaende krav, hvor forsteerkningen (107) omfatter en
primar dobbelt bgjet del (108) omfattende en fgrste primar bgjet del (111), der straekker sig vek fra
ledepladens plan (P1) til en fgrste primar bgjning (113) placeret i en afstand fra ledepladens plan (P1) og en
anden primar bgjet del (112), der strekker sig fra den forste primare bgjning (113) mod ledepladens plan
(P1).

6. Ledeplade ifglge krav 5, hvor forsterkningen (107) omfatter en anden sekundar dobbelt bgjet del
(109) omfattende en fgrste sekundar bgjet del (121), der strekker sig vek fra ledepladens plan (P1) til en
fgrste sekundaer bgjning (123) placeret i en afstand fra ledepladens plan (P1), og en anden sekundar bgjet del
(122), der strekker sig fra den fgrste sekundere bgjning (123) mod ledepladens plan (P1).

7. Ledeplade ifplge krav 5 eller 6, hvor den primare dobbelte bgjede del (108) omfatter en anden
primar bgjning (114), hvorfra den forste primare bgjede del (111) strekker sig.

8. Ledeplade ifglge krav 6, hvor den anden primare bgjede del (112) og den anden sekundare bgjede
del (122) er sammenfgjet.

9. Ledeplade ifglge et hvilket som helst af kravene 5-8, hvor ledepladen (100, 2100, 3100, 4100, 5100,
6100) omfatter en fgrste plade (115) og en anden plade (125), der mindst delvist er i kontakt med hinanden,
hvor den fgrste plade (115) har den fgrste flade (101), og den anden plade (125) har den anden flade (102).
10. Ledeplade ifglge krav 9, hvor forsterkningen (107) omfatter en bgjet del af den fgrste plade (115).
11. Ledeplade ifglge et hvilket som helst af kravene 5-10, hvor den fgrste primare bgjede del (111)1 alt

veesentligt strekker sig vinkelret pa ledepladens plan (P1).
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12. Ledeplade ifglge et hvilket som helst af kravene 5-11, hvor den fgrste primare bgjede del (111) og
den anden primare bgjede del (112) i alt vasentligt er parallelle.
13. Ledeplade ifglge et hvilket som helst af kravene 5-12, hvor forsterkningen (107) omfatter en
supplerende forsterkning (130), der dekker den primare dobbelte bgjede del (108).
14. Ledeplade ifglge et hvilket som helst af de foregéende krav, hvor forsteerkningen (107, 2107, 3107,
4107, 5107, 6107) streekker sig langs mindst stgrstedelen af den anden langsgdende kant (104).
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