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DESCRIPTION

Technical Field

[0001] The invention relates to attachment of a baffle in 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.
This baffle type is disclosed in the product brochure "Compabloc - compact performance,
Compabloc - the new laser welded heat exchanger series”, PPMOO033EN 0804, Alfa Laval.

[0005] EP 2 594 884 A1 discloses a plate and shell heat exchanger having a cylindrical outer
casing comprising a shell and end plates. A plate pack is arranged between the end plates.
Baffle plates are attached on the outer surface of the plate pack, which form flow channels in
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the longitudinal direction of the plate pack. The baffle plates are arranged substantially
perpendicular against the outer surface of the plate pack and extend from one end of the plate
pack to the other. Dividing plates are arranged on the outer surface of the plate pack in the
direction of the heat exchange plates, which divide the flow channels formed by the baffle
plates into separate sections in the longitudinal direction of the plate pack. The baffle plates
are attached, advantageously welded, by their inner edge to the outer surface of the plate
pack, by their outer edge to the inner surface of an inner shell and by their ends to inner
plates. The dividing plates may be manufactured from separate strips, which are attached at
their inner edge to the outer surface of the plate pack, by their outer edge to the inner shell
and by their ends to the baffle plates.

[0006] CN 205 682 825 U discloses a shelf support for carrying a shelf of a furniture cabinet.
The shelf support comprises a base plate. A supporting hook is arranged on one side of the
base plate for carrying the shelf. An opening is formed between the supporting hook and the
base plate. Two rows of hook units are arranged on the other side of the base plate for
hanging on a base, such as a column, of the cabinet. Each row of hook units includes two
hooks. The two rows of hook units are arranged on the left and right edge, respectively, of the
base plate. An opening is formed between the four hooks of the hook units and the base plate.

[0007] EP 1 046 876 A discloses an aluminum-alloy heat exchanger comprising a pair of tanks
and a plurality of tubes. The end portions of the tubes are inserted into holes formed in the
inner walls of the tanks. One of the tanks is composed of a seat plate, a tank main body and
two end plates. The seat plate is structured such that two side edges of a base plate portion
are bent to form a pair of bent wall portions. In the bent wall portions, there are formed
notches. The tank main body is structured such that two side edges of a top plate portion are
bent to provide a pair of side plate portions. In the side plate portions, there are formed
notches. On two side edges of the end plates that match the notches formed respectively in
the bent wall portions of the seat plates and in the side plate portions of the tank main bodies,
there are provided projecting pieces.

[0008] A further relevant document of the prior art is EP-A-2597412.

[0009] The existing baffles are heavy, expensive to manufacture and complicated to install and
remove.

[0010] Hence, there is a need for an improvement of the mounting of a baffle in a block-type
heat exchanger.

Summary

[0011] One object of the invention is to improve the attachment of a baffle in a block-type heat
exchanger. One object of the invention is to provide an improved baffle assembly. One object
of the invention is to provide an improved baffle. One object of the invention is to facilitate and
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improve maintenance of a block-type heat exchanger. One object of the invention is to facilitate
assembly of a baffle and/or a baffle assembly. One object of the invention is to facilitate
disassembly of a baffle and/or a baffle assembly. One object of the invention is to enable
disassembly of a baffle and/or a baffle assembly. One object of the invention is to provide
releasability of a baffle in a block-type heat exchanger. One object of the invention is to enable
easy disassembly of a baffle and/or a baffle assembly. One object of the invention is to provide
a strong baffle assembly. One object of the invention is to provide a strong and rigid
attachment of a baffle in a block-type heat exchanger.

[0012] These and further objects are achieved by a baffle assembly for a block-type heat
exchanger comprising two baffle supports and a baffle. Each baffle support is arranged to be
attached to an inner side wall of the block-type heat exchanger for holding the baffle in the
heat exchanger. Each baffle support comprises a base plate defining a base plane extending in
a first direction and a second direction transverse to the first direction. The base plate has a
front surface and a back surface. Each baffle support comprises a first pair of projections
extending from the front surface of the base plate to engage the baffle and a second pair of
projections extending from the front surface of the base plate to engage the baffle. The first
pair of projections is located further in the first direction than the second pair of projections.
The baffle comprises a baffle plate. The baffle plate comprises a first baffle surface and a
second baffle 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 mounting member at each transverse edge for mounting the baffle to the baffle supports.
Each mounting member comprises at least one stop surface facing the first longitudinal edge.

[0013] The baffle support with projections enables easy mounting of a baffle to the baffle
support in a heat exchanger. The baffle support with projections enables easy disassembly and
removal of a baffle from a heat exchanger and the baffle support. The baffle support with
projections facilitates maintenance of a block-type heat exchanger. The baffle support with
pairs of projections provides a strong and rigid attachment of a baffle in a heat exchanger and
thus a strong and rigid baffle assembly. The baffle support with pairs of projections provides a
distinct mounting of the baffle and reduces the risk of leakage and deformation of the stack of
heat transfer plates. The above advantages and effects are also achieved by the baffle.

[0014] The above and further objects as well as the above advantages and effects are also
achieved by a block-type heat exchanger comprising a baffle assembly as described above.

[0015] Still other objectives, features and advantages of the baffle support, the baffle and the
baffle assembly will appear from the following detailed description as well as from the
drawings.

Brief Description of the Drawings

[0016] Embodiments of the invention will now be described with reference to the
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accompanying schematic drawings, in which
Fig. 1 is an exploded view of a block-type heat exchanger with baffles according to prior art,

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,

Fig. 6 is another perspective view of the embodiment of a baffle shown in figures 2-5,
Fig. 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 frontside perspective view of the embodiment of a baffle support shown in figures 2-
4,

Fig. 10 is a front view of the embodiment of a baffle support shown in figures 2-4 and 9,

Fig. 11 is a backside perspective view of the embodiment of a baffle support shown in figures
2-4 and 9-10.

Detailed description

[0017] 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.
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[0018] Gaskets (not shown) are arranged on the side panels 311-314 at sections that face the
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.

[0019] 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).

[0020] 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).

[0021] 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.

[0022] 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.
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[0023] 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
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.

[0024] 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.

[0025] 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.

[0026] 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.

[0027] 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.

[0028] 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
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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
the first longitudinal edge 103 with the second longitudinal edge 104.

[0029] 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.

[0030] 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 may be attached to a reinforcement 107 at the second
longitudinal edge 104 or formed by folding each of the first sheet 115 and the second sheet
125 along the second longitudinal edge 104 such that folds folded somewhat less than 90° are
formed in a conventional manner. 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.

[0031] The baffle comprises a mounting member 150 at each transverse edge 105, 106 for
mounting the baffle 1 to a baffle support. Each mounting member 150 comprises at least one
stop surface 153, 154, 155, 156 facing the first longitudinal edge 103. The stop surface 153,
154, 155, 156 prevents movement of the baffle, i.e. movement towards the stack of heat
transfer plates. The stop surface 153, 154, 155, 156 prevents further movement of the baffle,
i.e. further movement of the baffle than until the baffle, i.e. the stop surface 153, 154, 155, 156
of the baffle, abuts the first abutment surface 213, 214, 223, 224 of the baffle support detailed
below.

[0032] Preferably, each mounting member 150 comprises at least two stop surfaces 153, 154,
155, 156 facing the first longitudinal edge 103. This improves the reliability and improves the
prevention of movement of the baffle.

[0033] Each mounting member 150 comprises a first wing 151 extending from the first baffle
surface 101 and a second wing 152 extending from the second baffle surface 102. Each of the
first wing 151 and the second wing 152 comprises at least one stop surface 153, 154, 155,
156. The first wing 151 extends substantially perpendicular from the first baffle surface 101.
The second wing 152 extends substantially perpendicular from the second baffle surface 102.
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The first wing 151 is formed by bending the first sheet 115 at a transverse edge 105, 106. The
second wing 152 is formed by bending the second sheet 125 at a transverse edge 105, 106.

[0034] Preferably, each of the first wing 151 and the second wing 152 comprises a first stop
surface 153, 154 and a second stop surface 155, 156. Thereby, the reliability and the
prevention of further movement of the baffle is improved. The first wing 151 comprises the first
stop surface 153 and the second stop surface 155. The second wing 152 comprises the first
stop surface 154 and the second stop surface 156.

[0035] Each mounting member 150 comprises at least one primary blocking surface 157, 159
facing away from the first baffle surface 101 and at least one secondary blocking surface 158,
160 facing away from the second baffle surface 102. The blocking surfaces blocks movement
of the baffle in the direction perpendicular to the first baffle surface 101 and the second baffle
surface 102. The first wing 151 comprises said at least one primary blocking surface 157, 159.
The second wing 152 comprises said at least one secondary blocking surface 158, 160.
Preferably, each mounting member 150 comprises at least two primary blocking surfaces 157,
159 and at least two secondary blocking surfaces 158, 160. The first wing 151 comprises at
least two primary blocking surfaces 157, 159. The first wing 151 comprises a first primary
blocking surface 157 and a second primary blocking surface 159. The second wing 152
comprises at least two secondary blocking surface 158, 160. The second wing 152 comprises
a first secondary blocking surface 158 and a second secondary blocking surface 160.

[0036] The stop surface 153, 154, 155, 156 is provided at an edge of the respective wing 151,
152. The stop surface 153, 154, 155, 156 is the edge of the respective wing 151, 152. The
width of the stop surface 153, 154, 155, 156 is the same as the thickness of the respective
wing 151, 152, i.e. the same as the thickness of the first sheet 115 and the second sheet 125,
respectively.

[0037] The primary blocking surface 157, 159 is provided at an edge of the first wing 151. The
primary blocking surface 157, 159 is the edge of the first wing 151. The width of the primary
blocking surface 157, 159 is the same as the thickness of the first wing 151, i.e. the same as
the thickness of the first sheet 115. The secondary blocking surface 158, 160 is provided at an
edge of the second wing 152. The secondary blocking surface 158, 160 is the edge of the
second wing 152. The width of the secondary blocking surface 158, 160 is the same as the
thickness of the second wing 152, i.e. the same as the thickness of the second sheet 125.

[0038] The baffle 1 is 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
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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.

[0039] Referring to figures 9-11, the baffle support 2 comprises a base plate 201. The base
plate 201 defines a base plane extending in a first direction D1 and a second direction D2. The
second direction D2 is transverse to the first direction D1. The first direction D1 is in the
direction towards the stack of heat transfer plates, i.e. towards the inner of the heat exchanger.
The second direction is in the direction of the top head 315 or the bottom head 316 depending
on on which side of the space between the stack of heat transfer plates and the side panel the
baffle support is located, i.e. depending on if the baffle support is attached to the "right" girder
lining (the girder lining 334 as shown in the figures) or the "left" girder lining (the girder lining
331 as shown in the figures).

[0040] The base plate 201 has a front surface 202 and a back surface 203. The front surface
202 faces the space between the stack of heat transfer plates 330 and the side panel (the side
panel 311 as shown in the figures) as well as the baffle 1. The back surface 203 faces the
girder lining (the girder lining 331 or 334 as shown in the figures) as well as the vacuum cage
340 to which the baffle support is attached.

[0041] The baffle support 2 comprises a first pair of projections 211, 212 extending from the
front surface 202 of the base plate 201 to engage the baffle. The baffle support also comprises
a second pair of projections 221, 222; 231, 232 also extending from the front surface 202 of
the base plate 201 to engage the baffle. The first pair of projections 211, 212 is located further
in the first direction D1 than the second pair of projections 221, 222; 231, 232. Thereby, the
baffle is accurately held in place and the baffle, more precisely the baffle plate 100, is held with
the desired orientation, preferably parallel to the top head 315 as well as the bottom head 316.

[0042] The baffle support shown in figures 9-11 has a first, alternatively denoted primary, pair
of projections 211, 212 as well as a secondary pair of projections 221, 222 and a tertiary pair of
projections 231, 232, which secondary pair of projections 221, 222 and tertiary pair of
projections 231, 232 corresponds to the second pair of projections. The first pair of projections
211, 212 is located further in the first direction than both the secondary pair of projections 221,
222 and the tertiary pair of projections 231, 232. As shown in figures 9-11, the tertiary pair of
projections 231, 232 is located further in the first direction than the secondary pair of
projections 221, 222.

[0043] At least one of the projections 211, 212, 221, 222 comprises a first abutment surface
213, 214, 223, 224 facing in a direction opposite the first direction D1 for abutting the baffle
and preventing movement of the baffle in the first direction D1. By limiting the movement of the
baffle in the first direction, the baffle, in particular the fork-shaped portion 126 thereof engaging
the heat transfer plates, will not deform and destroy the heat transfer plates, which for example
may cause leakage between the fluid paths and thus contamination. The first abutment surface
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213, 214, 223, 224 prevents further movement of the baffle in the first direction, i.e. further
movement of the baffle than until the baffle, i.e. the stop surface 153, 154, 155, 156 of the
baffle, abuts the first abutment surface. The first abutment surface 213, 214, 223, 224
prevents movement of the baffle towards the stack of heat transfer plates.

[0044] Preferably, at least two of the projections 211, 212, 221, 222 comprise a first abutment
surface 213, 214, 223, 224 facing in a direction opposite the first direction D1 for abutting the
baffle and blocking movement of the baffle in the first direction D1. More preferred, at least one
of the projections of the first pair of projections 211, 212 and at least one of the projections of
the second pair of projections 221, 222 comprise a first abutment surface 213, 214, 223, 224
facing in a direction opposite the first direction D1 for abutting the baffle and preventing
movement of the baffle in the first direction D1. Even more preferred, both projections of the
first pair of projections 211, 212 and both projections of the second pair of projections 221, 222
comprise a first abutment surface 213, 214, 223, 224 facing in a direction opposite the first
direction D1 for abutting the baffle and preventing movement of the baffle in the first direction
D1. In the baffle support shown in figures 9-11, both projections of the first pair of projections
211, 212 comprise a first abutment surface 213, 214 facing in a direction opposite the first
direction D1 and both projections of the secondary pair of projections 221, 222 comprise a first
abutment surface 223, 224 facing in a direction opposite the first direction D1 for abutting the
baffle and preventing movement of the baffle in the first direction D1. The projection 211 of the
first pair of projections 211, 212 comprises the first abutment surface 213. The projection 212
of the first pair of projections 211, 212 comprises the first abutment surface 214. The projection
221 of the secondary pair of projections 221, 222 comprises the first abutment surface 223.
The projection 222 of the secondary pair of projections 221, 222 comprises the first abutment
surface 224.

[0045] The first abutment surfaces 213, 214, 223, 224 interact with the stop surfaces 153, 154,
155, 156 by abutment. The first abutment surfaces 213, 214 of the first pair of projections 211,
212 interact with the first stop surfaces 153, 154. The first abutment surfaces 223, 224 of the
secondary pair of projections 221, 222 interact with the second stop surfaces 155, 156.

[0046] The first abutment surface 213 of the projection 211 of the first pair of projections 211,
212 abuts the first stop surface 153 of the first wing 151. The first abutment surface 214 of the
projection 212 of the first pair of projections 211, 212 abuts the first stop surface 154 of the
second wing 152. The first abutment surface 223 of the projection 221 of the secondary pair of
projections 221, 222 abuts the second stop surface 155 of the first wing 151. The first
abutment surface 224 of the projection 222 of the secondary pair of projections 221, 222 abuts
the second stop surface 156 of the second wing 152.

[0047] Both projections of at least one of the pairs of projections 211, 212; 221, 222; 231, 232
comprise a second abutment surface 215, 216, 225, 226, 235, 236. The second abutment
surfaces 215, 216; 225, 226; 235, 236 of the same pair of projections face each other for
blocking movement of the baffle in the second direction D2 and a direction opposite the second
direction D2. Preferably, both projections of at least two of the pairs of projections 211, 212;
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221, 222; 231, 232 comprise a second abutment surface 215, 216, 225, 226, 235, 236.
Thereby, tilting and rotation of the baffle is prevented. In the baffle support shown in figures 9-
11, both projections 211, 212 of the first pair of projections 211, 212 comprise a second
abutment surface 215, 216, both projections 221, 222 of the secondary pair of projections 221,
222 comprise a second abutment surface 225, 226 and both projections 231, 232 of the
tertiary pair of projections 231, 232 comprise a second abutment surface 235, 236.

[0048] The projection 211 of the first pair of projections 211, 212 comprises the second
abutment surface 215. The projection 212 of the first pair of projections 211, 212 comprises
the second abutment surface 216. The second abutment surfaces 215, 216 face each other.
The projection 221 of the secondary pair of projections 221, 222 comprises the second
abutment surface 225. The projection 222 of the secondary pair of projections 221, 222
comprises the second abutment surface 226. The second abutment surfaces 225, 226 face
each other. The projection 231 of the tertiary pair of projections 231, 232 comprises the
second abutment surface 235. The projection 232 of the tertiary pair of projections 231, 232
comprises the second abutment surface 236. The second abutment surfaces 235, 236 face
each other.

[0049] The second abutment surface abuts the baffle or the distance between second
abutment surfaces of the projections of the pair of projections having the second abutment
surfaces is slightly larger than the thickness of the baffle at the location where it is engaged by
the projections. In case the second abutment surfaces abut the baffle, the distance between
second abutment surfaces of the projections of the pair of projections having the second
abutment surfaces is substantially identical to the thickness of the baffle at the location where it
is engaged by the projections. The distance between the second abutment surfaces is be
substantially identical to or slightly larger than the total height of the wings at the location where
the baffle is engaged by the projections. More precisely, the distance between the second
abutment surfaces is be substantially identical to or slightly larger than the distance between
the first blocking surface and the second blocking surface at the location where the baffle is
engaged by the projections. In particular, the distance between the second abutment surfaces
215, 216 of the first pair of projections 211, 212 is be identical to or slightly larger than the
distance between the first primary blocking surface 157 and the first secondary blocking
surface 158. The distance between the second abutment surfaces 225, 226 of the secondary
pair of projections 221, 222 is be identical to or slightly larger than the distance between the
second primary blocking surface 159 and the second secondary blocking surface 160. The
distance between the second abutment surfaces 235, 236 of the tertiary pair of projections
231, 232 is be identical to or slightly larger than the distance between the second primary
blocking surface 159 and the second secondary blocking surface 160. The distance between
the second abutment surfaces 215, 216 of the first pair of projections 211, 212 is smaller than
the distance between the second abutment surfaces 225, 226 of the secondary pair of
projections 221, 222 as well as the distance between the second abutment surfaces 235, 236
of the tertiary pair of projections 231, 232. The distance between the second abutment
surfaces 225, 226 of the secondary pair of projections 221, 222 is the same as the distance
between the second abutment surfaces 235, 236 of the tertiary pair of projections 231, 232.
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Correspondingly, the distance between the first primary blocking surface 157 and the first
secondary blocking surface 158 is smaller than the distance between the second primary
blocking surface 159 and the second secondary blocking surface 160. Thereby, the baffle is
easily retractable in the direction opposite the first direction D1 when the side panel (the side
panel 311 as shown in the figures) is removed e.g. for maintenance.

[0050] The second abutment surfaces 215, 216, 225, 226, 235, 236 interact with the primary
blocking surfaces 157, 159 and the secondary blocking surfaces 158, 160 by abutment or
limiting the movement of the baffle in the second direction D2 and a direction opposite the
second direction. The second abutment surfaces 215, 216 of the first pair of projections 211,
212 interact with the first primary blocking surface 157 and the first secondary blocking surface
158. The second abutment surfaces 225, 226 of the secondary pair of projections 221, 222
interact with the second primary blocking surface 159 and the second secondary blocking
surface 160. The second abutment surfaces 235, 236 of the tertiary pair of projections 231,
232 interact with the second primary blocking surface 159 and the second secondary blocking
surface 160.

[0051] The second abutment surface 215 of the projection 211 of the first pair of projections
211, 212 interact with the first primary blocking surface 157 of the first wing 151. The second
abutment surface 216 of the projection 212 of the first pair of projections 211, 212 interact with
the first secondary blocking surface 158 of the second wing 152. The second abutment surface
225 of the projection 221 of the secondary pair of projections 221, 222 interact with the second
primary blocking surface 159 of the first wing 151. The second abutment surface 226 of the
projection 222 of the secondary pair of projections 221, 222 interact with the second secondary
blocking surface 160 of the second wing 152. The second abutment surface 235 of the
projection 231 of the tertiary pair of projections 231, 232 interact with the second primary
blocking surface 159 of the first wing 151. The second abutment surface 236 of the projection
232 of the tertiary pair of projections 231, 232 interact with the second secondary blocking
surface 160 of the second wing 152.

[0052] The projections of the pairs of projections 211, 212; 221, 222 having the first abutment
surface 213, 214, 223, 224 comprise a first projecting plate 217, 218, 227, 228 formed by
bending a first portion of the base plate such that said first projecting plate 217, 218, 227, 228
extends along the first direction D1. Bending a portion of the base plate is an easy and
inexpensive way of forming a projection. Having the projection bent from the base plate
extending along the first direction gives a high strength and rigidity along the first direction and
prevents deformation of the projection when subjected to forces in the first direction. This holds
the baffle safely in position in the first direction and secures that the baffle not is moved further
in the first direction than is defined by the first abutment surfaces. The projection 211 of the
first pair of projections 211, 212 comprises the first projecting plate 217. The projection 212 of
the first pair of projections 211, 212 comprises the first projecting plate 218. The projection 221
of the secondary pair of projections 221, 222 comprises the first projecting plate 227.The
projection 222 of the secondary pair of projections 221, 222 comprises the first projecting plate
228. The first projecting plates 217, 218, 227, 228 are formed by cutting and bending a first
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portion of the base plate such that said first projecting plate 217, 218, 227, 228 extends along
the first direction D1.

[0053] Each of the projections of at least one pair of the projections 231, 232 having the
second abutment surface 235, 236 comprises a second projecting plate 237, 238 formed by
bending a second portion of the base plate such that said second projecting plate 237, 238
extends along the second direction D2. As mentioned above, bending a portion of the base
plate is an easy and inexpensive way of forming a projection. Analogously as above, having
the projection bent from the base plate extending along the second direction gives a high
strength and rigidity along the second direction and prevents deformation of the projection
when subjected to forces in the second direction. This holds the baffle safely in position in the
second direction and the direction opposite the second direction and thereby secures that the
baffle not is moved in the second direction or the direction opposite the second direction. The
projection 231 of the tertiary pair of projections 231, 232 comprises the second projecting plate
237. The projection 232 of the tertiary pair of projections 231, 232 comprises the second
projecting plate 238. The second projecting plates 237, 238 are formed by cutting and bending
a second portion of the base plate such that said second projecting plate 237, 238 extends
along the second direction D2.

[0054] The contours of the projections (i.e. the outer contours of the projections except along
the portion where the projections still are attached to the base plate) is cut in the base plate,
e.g. by laser cutting. Then the projections are bent along the portion where the projections still
are attached to the base plate such that the projections project substantially perpendicular
from the front surface 202 of the base plate 201.

[0055] The first projecting plates 217, 218, 227, 228 comprises the first abutment surfaces
213, 214, 223, 224. The first projecting plate 217 comprises the first abutment surface 213.
The first projecting plate 218 comprises the first abutment surface 214. The first projecting
plate 227 comprises the first abutment surface 223. The first projecting plate 228 comprises
the first abutment surface 224.

[0056] The first abutment surface 213, 214, 223, 224 is provided at an edge of the respective
first projecting plate 217, 218, 227, 228. The first abutment surface 213, 214, 223, 224 is the
edge of the respective first projecting plate 217, 218, 227, 228. The width of the first abutment
surface 213, 214, 223, 224 is the same as the thickness of the respective first projecting plate
217,218, 227, 228, i.e. the same as the thickness of the base plate 201.

[0057] The second projecting plates 237, 238 comprise the second abutment surfaces 235,
236. The second projecting plate 237 comprises the second abutment surface 235. The
second projecting plate 238 comprises the second abutment surface 236.

[0058] The second abutment surface 235, 236 is provided at an edge of the respective second
projecting plate 237, 238. The second abutment surface 235, 236 is the edge of the respective
second projecting plate 237, 238. The width of the second abutment surface 235, 236 is the
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same as the thickness of the respective second projecting plate 237, 238, i.e. the same as the
thickness of the base plate 201.

[0059] The projections 211, 212, 221, 222, 231, 232 comprise a hook 251, 252, 253, 254, 255,
256. The hooks 251, 252, 253, 254, 255, 256 engage the baffle, in particular the mounting
member 150, more specifically the wings of the baffle. The projection 211 of the first pair of
projections 211, 212 comprises the hook 251. The projection 212 of the first pair of projections
211, 212 comprises the hook 252. The projection 221 of the secondary pair of projections 221,
222 comprises the hook 253. The projection 222 of the secondary pair of projections 221, 222
comprises the hook 254. The projection 231 of the tertiary pair of projections 231, 232
comprises the hook 255. The projection 22 of the tertiary pair of projections 231, 232
comprises the hook 256.

[0060] The hook 251 engages the first wing 151 at the location of the first stop surface 153 of
the first wing 151. The hook 252 engages the second wing 152 at the location of the first stop
surface 154 of the second wing 152. The hook 253 engages the first wing 151 at the location
of the second stop surface 155 of the first wing 151. The hook 254 engages the second wing
152 at the location of the second stop surface 156 of the second wing 152. The hook 255
engages the first wing 151 at the location of the second primary blocking surface 159 of the
first wing 151. The hook 256 engages the second wing 152 at the location of the second
secondary blocking surface 160 of the second wing 152.

[0061] The baffle support 2 comprises at least one corner projection 261, 262 extending from
the extending from the back surface 203 of the base plate 201. The corner projection facilitates
location and alignment of the baffle support and secures that the baffle support is attached to
the inner side wall at the right place and with the correct orientation, typically with the first
direction horizontally. The corner projection abuts the edge of the vacuum cage or the girder
lining, i.e. the edge facing the side panel. The corner projection 261, 262 is located at an edge
of the base plate 201 facing in a direction opposite the first direction D1, i.e. at an edge facing
the side panel. Preferably, the baffle support comprises two corner projections 261, 262.

[0062] The corner projection 261, 262 comprises a corner plate formed by bending a portion
of the base plate such the corner plate extends along the second direction D2. The corner
plate is formed by cutting and bending a portion of the base plate such that the corner plate
extends along the second direction D2.

[0063] The baffle support 2 comprises a locking member 240 comprising a locking plate 241
having a head surface 242 and a rear surface 243. The locking plate 241 comprises a
protrusion 244 extending from the rear surface 243. The locking plate 241 is pivotably attached
to the base plate 201 with an axis of pivotation along the second direction D2. The locking
member 240, in particular the protrusion 244, blocks bypass along the girder lining next to the
stack of heat transfer plates. The pivotability of the locking plate implies that the locking
member is foldable. By pivoting the locking member 240 inwards towards the space formed
between the stack of heat transfer plates and the side panel, the vacuum cage 340 is easily
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releasable (when the baffle support only is attached to a vacuum cage 340 e.g. by a weld)
without separating the baffle support from the vacuum cage 340. By pivoting the locking
member 240 outwards towards the girder lining, the protrusion 244 of the locking member
blocks bypass. The locking plate 241 is pivotably attached to the base plate by means of a pin
arranged along the second direction and inserted in holes of the locking plate 241 and the
base plate 201. The head surface 242 can also be denoted a front surface and substantially
corresponds to the front surface 202 of the base plate 201 in the mounted position of the
locking member 240 shown in the figures 2-4 and 9-11. The rear surface 243 can also be
denoted a back surface and substantially corresponding to the back surface 203 of the base
plate 201 in the mounted position of the locking member 240 shown in the figures 2-4 and 9-
11.

[0064] The baffle 1 itself as well as the mounting member 150, the fork-shaped portion 126
and the resilient member 140 are symmetrical with a mirror plane coinciding with the baffle
plane P1. Also, the baffle support is 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.

[0065] The baffle is easily mounted to and releasable from the baffle support. VWhen mounting
the baffle, the baffle is inserted into the baffle support by moving the baffle in the first direction
D1. The baffle is moved in the first direction D1 until the stop surfaces of the baffle abut the
first abutment surfaces of the baffle support. The baffle may be held in the baffle support by
only the side panel. The baffle is pushed against the first abutment surfaces of the baffle
support by the side panel acting on the resilient member of the baffle. No further attachment of
the baffle to the baffle support is necessary. The baffle is held in the second direction D2 and
the direction opposite the second direction, typically in the vertical direction, by the pair of
projections, in particular the second abutment surfaces of the pair of projections, by interaction
between the second abutment surfaces of the baffle support and the blocking surfaces of the
baffle. The baffle is easily retracted from the baffle support by moving the baffle in the direction
opposite the first direction D1 once the side panel has been removed, e.g. for maintenance.
The access to the interior of the heat exchanger such as to the stack of heat transfer plates is
thereby improved.

[0066] The baffle and two baffle supports form part of a baffle assembly for a block-type heat
exchanger. The baffle as well as the baffle supports of the baffle assembly may comprise any
feature mentioned above.

[0067] A block-type heat exchanger may have two or more baffle assemblies on one side of
the stack of heat transfer plates as shown in figure 2. One, two or more similar baffle
assemblies 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.

[0068] The foregoing has described the principles, preferred embodiments, aspects and
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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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LEDEPLADEBZARER OG LEDEPLADE
PATENTKRAV

1. Ledepladeenhed til en varmeveksler af bloktypen omfattende to ledepladebarere (2) og en ledeplade
(1), hvor hver ledepladebarer (2) er indrettet til at blive fastgjort til en indvendig sidevag af varmeveksleren
af bloktypen til at baere ledepladen (1) i varmeveksleren, hvor hver ledepladebarer (2) omfatter en basisplade
(201), der definerer et basisplan, som strakker sig i en forste retning (D1) og en anden retning (D2) pa tvars
af den forste retning (D1), hvor basispladen (201) har en frontflade (202) og en bagflade (203), hvor
ledepladen (1) omfatter en ledepladeplade (100) omfattende en forste ledepladeflade (101) og en anden
ledepladeflade (102), hvor ledepladepladen (100) omfatter en forste leengdekant (103), en anden lengdekant
(104), en forste tvaerkant (105) og en anden tvarkant (106), kendetegnet ved, at hver ledepladebarer (2)
omfatter et forste par af fremspring (211, 212), der strackker sig fra frontfladen (202) af basispladen (201) for
at gaiindgreb med ledepladen (1), og et andet par af fremspring (221, 222; 231, 232), der streekker sig fra
frontfladen (202) af basispladen (201) for at ga i indgreb med ledepladen (1), hvor det forste par af fremspring
(211, 212) er placeret lengere vk i den forste retning (D1) end det andet par af fremspring (221, 222; 231,
232), og ved, at ledepladen (1) omfatter et monteringselement (150) ved hver tvarkant (105, 106) til
montering af ledepladen (1) pa ledepladebaererne (2), hvor hvert monteringselement (150) omfatter mindst
én stopflade (153, 154, 155, 156), der vender mod den ferste laengdekant (103).

2. Ledepladeenhed ifelge krav 1, hvor mindst &t af fremspringene (211, 212, 221, 222) omfatter en
forste anlegsflade (213, 214, 223, 224), der vender i en retning modsat den forste retning (D 1) til anlag for
ledepladen (1) og forhindring af bevagelse af ledepladen (1) i den forste retning (D1).

3. Ledepladeenhed ifelge krav 2, hvor mindst to af fremspringene (211, 212, 221, 222) omfatter en
forste anlegsflade (213, 214, 223, 224), der vender i en retning modsat den forste retning (D 1) til anlag for
ledepladen (1) og forhindring af bevagelse af ledepladen (1) i den forste retning (D1).

4. Ledepladeenhed ifelge krav 2, hvor mindst ¢t af fremspringene af det forste par af fremspring (211,
212) og mindst ¢t af fremspringene af det andet par af fremspring (221, 222) omfatter en forste anlagsflade
(213, 214, 223, 224), der vender i en retning modsat den forste retning (D1) til anlaeg for ledepladen (1) og
forhindring af ledepladen (1) i den forste retning (D 1).

5. Ledepladeenhed ifelge et hvilket som helst af de foregaende krav, hvor begge fremspring af mindst
¢t af parrene af fremspring (211, 212; 221, 222; 231, 232) omfatter en anden anlegsflade (215, 216, 225, 226,
235, 236), hvor anden anlagsflader (215, 216; 225, 226; 235, 236) af samme par af fremspring vender ind
mod hinanden for at blokere bevagelse af ledepladen (1) i den anden retning (D2) og en retning modsat den
anden retning (D2).

6. Ledepladeenhed ifelge et hvilket som helst af kravene 2-4, hvor fremspringet/fremspringene af
parret/parrene (211, 212; 221, 222) med den forste anlaegsflade (213, 214, 223, 224) omfatter en forste
fremspringsplade (217, 218, 227, 228) dannet ved bejning af en forste del af basispladen, saledes at den forste
fremspringsplade (217, 218, 227, 228) streekker sig langs den forste retning (D1).

7. Ledepladeenhed ifolge krav 5, hvor hvert af fremspringene af mindst ét par af fremspringene (231,
232) med en anden anlegsflade (235, 236) omfatter en anden fremspringsplade (237, 238) dannet ved bejning
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af en anden del af basispladen, saledes at den anden fremspringsplade (237, 238) strackker sig langs den anden
retning (D2).

8. Ledepladeenhed ifelge et hvilket som helst af de foregaende krav, hvor hver ledepladebarer (2)
omfatter et laseclement (240) omfattende en laseplade (241) med en forflade (242) og en bagflade (243), hvor
lasepladen (24 1) omfatter et fremspring (244), der strackker sig fra bagfladen (243), hvor lasepladen (241) er
drejbart fastgjort til basispladen (201) med en drejeakse langs den anden retning (D2).

9. Ledepladeenhed ifelge et hvilket som helst af de foregaende krav, hvor hvert monteringselement
(150) omfatter mindst to stopflader (153, 154, 155, 156), der vender ind mod den forste leengdekant (103).
10. Ledepladeenhed ifelge et hvilket som helst af de foregaende krav, hvor hvert monteringselement
(150) omfatter en forste vinge (151), der strakker sig fra den forste ledepladeflade (101), og en anden vinge
(152), der straekker sig fra den anden ledepladeflade (102), hvor hver af den forste vinge (151) og den anden
vinge (152) omfatter mindst én stopflade (153, 154, 155, 156).

11. Ledepladeenhed ifelge krav 10, hvor hver af den forste vinge (151) og den anden vinge (152)
omfatter en forste stopflade (153, 154) og en anden stopflade (155, 156).

12. Ledepladeenhed ifelge et hvilket som helst af de foregaende krav, hvor hvert monteringselement
(150) omfatter mindst én primer blokeringsflade (157, 159), der vender vak fra den forste ledepladeflade
(101), og mindst én sekundar blokeringsflade (158, 160), der vender vk fra den anden ledepladeflade (102).
13. Ledepladeenhed ifelge krav 12, hvor den forste vinge (151) omfatter den mindst ene primere
blokeringsflade (157, 159) og den anden vinge (152) omfatter den mindst ene seckundzare blokeringsflade
(158, 160).

14. Varmeveksler af bloktypen omfattende en ledepladeenhed ifelge et hvilket som helst af de

foregiende krav.
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