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(54) LINING FOR HEAT EXCHANGER

(57) Lining to be positioned in a frame plate of heat
exchanger comprising a stack of heat transfer plates,
where the lining comprises a tubular part with a first end
formed with a first flange and second flange positioned
at a distance to the second end, where the second flange

is adapted to form a platform to accommodate a sealing
element is positioned on the platform of the second flange
and this confined between the edge of the recess, the
second flange and the outer section and the neighbouring
heat transfer plate in the stack of heat transfer plates.
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Description

BACKGROUND

[0001] A typical construction of a plate heat exchanger
comprises a plurality of heat transfer plate stacked on
top of each other. The heat transfer plates are formed
with patterns such that flow paths are formed between
each set of neighboring heat transfer plates. Openings
are formed in the heat transfer plates defining inlets and
outlets for fluids to these flow paths. Some heat exchang-
ers have the plates brazed together, whereas in others
heat exchangers gaskets are positioned between the
heat transfer plates in gasket grooves formed in the heat
transfer plates. The gasket then is arranged at an edge
portion of the heat transfer plate to seal the flow paths
and at an area around the openings to seal pairs of the
openings, such that only two of them have flow access
to the flow path formed at one side of the heat transfer
plate, while the other two is sealed therefrom.
[0002] Frame plates may be connected and fastened
to the stack of heat exchangers plates, such as at the
top and bottom, and has a significant thickness compared
to the heat transfer plates to take up great loads. Where
the heat transfer plates normally are formed of materials
resistant to the media flow through the heat exchangers,
such as stainless steel, titanium etc., this would be ex-
pensive for the relative thick frame plates. Except from
the openings the frame plates usually are sealed from
the flowing media, and therefore in these linings may be
inserted.
[0003] The problem with many prior designs of such
linings is they often requires several different elements
in the construction, and often need to be specially de-
signed to the relevant heat transfer plates, frame plates
etc. The object of the present invention therefore is to
simplify the linings and to make them more versatile such
that the same linings can be used at different heat transfer
plate designs etc.

SUMMARY OF THE INVENTION

[0004] The present invention solves the problems by
introducing a lining as it is described in the claims.
[0005] This include introducing a lining to be positioned
in a frame plate of heat exchanger, said heat exchanger
comprising a stack of heat transfer plates each positioned
in parallel to the frame plate, said lining comprising a
tubular part with a first end formed with a first flange,
characterized in that a second flange is positioned at a
distance to the second end, thus dividing the tubular part
into a middle section and an outer section, where the
middle section is formed between the first flange and
second flange wherein the second flange and outer sec-
tion together forms a platform to accommodate a sealing
element to be positioned between second flange and the
neighbouring heat transfer plate in the stack of heat trans-
fer plates to the frame plate.

[0006] The first and second flanges thus extend in par-
allel to the frame plate and the heat transfer plates.
[0007] The neighbouring heat transfer plate is the one
in the stack being in contact to the frame plate.
[0008] The frame plate may in its inner surface be
formed with a recess encircling the opening, and borders
the opening encircling the opening, where the first flange
is adapted to be positioned with the ’inner’ surface form-
ing a first flange contact section to the outer surface of
the frame plate, and where the recess is adapted to ac-
commodate the second flange, such that the inner sur-
face of the second flange forms a contact to the surface
of the recess.
[0009] A sealing element may be adapted to be posi-
tioned on the second flange being confined between the
edge of the recess, or just the inside surface of the frame
plate, the second flange and the outer section and the
neighbouring heat transfer plate in the stack of heat trans-
fer plates.
[0010] In an embodiment the neighbouring heat trans-
fer plate is formed with a projection forming the contact
to the sealing element, where the projection may only
contacts part of the surface of the sealing element.
[0011] The outer section may be formed when con-
necting the second flange to the tubular part, e.g. by braz-
ing or welding.
[0012] The outer section and second flange may be
formed by bending the outer section of the tubular part.
[0013] The tubular part may be formed of two individual
sections, one including the second flange and one in-
cluding the first flange, and where these are adapted to
be introduced into the frame plate opening from each
side of the frame plate. The two sections of the tubular
part may overlap within the frame plate opening being
connected simply by pressing against each other and the
inner frame plate opening wall.

FIGURES

[0014]

Fig. 1 General presentation of an embodiment
plate heat exchanger of the present in-
vention.

Fig. 2 Illustration of a section of a frame plate
with linings inserted in the frame plate
openings.

Fig. 3 Illustration of a lining according to the
present invention.

Fig. 4 Side view of a frame plate opening with
an inserted lining and a sealing element
contacting the neighbouring plate.

Figs. 5A, 5B Side views of a frame plate opening with
an inserted lining and a sealing element
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contacting the neighbouring plate at two
different locations-

DETAILED DESCRIPTION OF THE INVENTION

[0015] It should be understood, that the detailed de-
scription and specific examples, while indicating embod-
iments of the invention, are given by way of illustration
only, since various changes and modifications within the
spirit and scope of the invention will become apparent to
those skilled in the art from the detailed description.
[0016] Fig. 1 shows one example of a plate heat ex-
changer (10) formed of a collection, or stack, of structured
heat transfer plates (11). Each of the heat transfer plates
(11) is provided with four openings forming two inlet (12,
13) and two outlet (14, 15) channels through the plate
stack. In the illustrated example the heat transfer plates
(11) at a rim portion is adapted to accommodate a gasket
to respectively seal the flow paths formed between each
two neighbouring plates (11) from the externals, and to
seal a set of respectively an inlet (12) and outlet (14)
opening - where at the opposite side of the plate (11) the
respective other inlet (13) and outlet (15) is sealed. Fur-
ther the plate stack is arranged between two frame plates
(20) being held together by bars (30) keeping the heat
transfer plates (11) tight together under compression. At
least one of the frame plates (20) include openings (21)
aligned to the heat transfer plate openings (12, 13, 14,
15) and to be connected to external fluid pipes.
[0017] The heat transfer plates (11) being in direct con-
tact with the fluids usually is substantially thin to enable
a fast exchange of heat between respectively a hot and
cold fluid and are made of materials resistant to the me-
dia.
[0018] The frame plates (20) is relatively thick com-
pared to the heat transfer plates (11) to withstand both
the internal forces from the compressed stack of heat
transfer plates (11), and what external impacts they may
encounter. To keep cost down, they usually are made of
cheaper materials not necessarily suitable for the fluids.
[0019] Linings (100) therefore are inserted in the frame
plate openings (21) (Fig. 2) to protect the frame plates
(20) from the fluids, where these can be relatively thin
and formed of materials resistant to the fluids, e.g. the
same as the heat transfer plates (11).
[0020] Fig. 3 illustrate an embodiment lining (100) ac-
cording to the present invention. The lining (100) is
formed of a tubular part (101) adapted to fit in the frame
plate openings (20). The first end of the tubular part (101)
is formed with a first flange (102), and a second flange
(103) is positioned at a distance to the second end, thus
dividing the tubular part (101) into a middle section (104)
and an outer section (105), where the middle section
(104) is formed between the first flange (102) and second
flange (103).
[0021] The second flange (103) and outer section (105)
together forms a platform to accommodate a sealing, or
gasket, element (200) and is adapted to have the inner

surface of the second flange (103) (facing towards the
first flange (102)) positioned in connection with the frame
plate (20), and the respective outer surface positioned
such that the sealing element (200) is sandwiched be-
tween the outer surface and the neighbouring heat trans-
fer plate (11). The second flange (103) inner surface thus
forming contact (103a) to the frame plate (20). The seal-
ing element (200) thus is adapted to face the neighbour-
ing heat transfer plate (11) directly
[0022] In one embodiment the outer section (105) is
formed when connecting the second flange (103) to the
tubular part (101), e.g. by brazing or welding. In an alter-
native embodiment as also illustrated in figs. 4, 5A and
5B the outer section (105) and second flange (103) is
formed by bending the outer section of the tubular part
(101). In this embodiment, or any of the others, the tubular
part (101) may be formed of two individual sections, one
including the second flange (103) and one including the
first flange (102), and where these are introduced into
the frame plate opening (21) from each side of the frame
plate (20). In one embodiment the two sections of the
tubular part (101) overlaps within the frame plate opening
(21) being connected simply by pressing against each
other and the inner frame plate opening (21) wall.
[0023] Fig. 4 illustrate a side view section of a frame
plate (20) with opening (21) with a lining (100) inserted.
The first flange (102) is positioned with the ’inner’ surface
forming a first flange contact (102a) section to the outer
surface of the frame plate (20). The frame plate (20) in
its inner surface is formed with a recess (22) encircling
the opening, and borders the opening (21), which in the
illustrated embodiment encircles and borders the open-
ing (21). Alternatively, it could also encircle the opening
(21) at a distance.
[0024] The recess (22) is adapted to accommodate the
second flange (103), such that the inner surface of the
second flange (103) forms a contact (103a) to the surface
of the recess (22).
[0025] In the embodiment where the recess (22) en-
circles the opening (21) at a distance, the second flange
(103) would be shaped accordingly with an ’inner’ section
reaching over the edge part of the frame opening (21)
and a contact (103a) part bending to reach into the recess
(22).
[0026] When installed, the sealing element (200) is po-
sitioned on the platform of the second flange (103) and
this confined between the edge (23) of the recess (22),
the second flange (103) and the outer section (105) and
the neighbouring heat transfer plate (11) in the stack.
The sealing element (200) therefore is facing the heat
transfer plate (11) directly.
[0027] The sealing element (200) ensures a leak tight
attachment of the lining (100) in the frame opening (21)
in the sense fluids are sealed from the inside of the heat
exchanger (10) (the flow paths formed between the stack
of heat transfer plates (11)), and the area between the
inner surface of the frame opening (21) and the outer
surface of the lining (100) middle section (104).
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[0028] The thickness of the sealing element (200) in
an embodiment is larger than the height of the edge (23),
corresponding to the depth of the recess (2), and the
neighbouring the sealing element (200) therefore is heat
transfer plate (11) therefore squeezes the sealing ele-
ment (200). This has plural effects. One is the connection
of the second flange (103) and the neighbouring heat
transfer plate (11) to the sealing element (200) is tight,
event at some deformation of the neighbouring heat
transfer plate (11). Another is the sealing (200) is kept in
position by the friction, enabling e.g. the sealing element
(200) to have a smaller cross area thickness than the
length of the recess (22). This enables the use of stand-
ardized sealing elements (200) in a variety of different
heat exchangers (10), where they may not fit quite to the
frame opening (21).
[0029] In one embodiment the gasket comprises a cor-
rugated or ’dimpled’ pattern on one or both surfaces fac-
ing the neighbouring heat transfer plate (11) or second
flange (103).
[0030] In an embodiment the neighbouring heat trans-
fer plate (11) is formed with a projection (50) forming the
contact to the sealing element (200), where this projec-
tion only contacts part of the surface of the sealing ele-
ment (200). This could be such that the projection encir-
cles the respective inlet or outlet opening (12, 13, 14, 15)
- possible at a distance - thus contacting the sealing el-
ement (200) at the full circumference, but has a top width
only contacting part of the width of the sealing element
(200), thus squeezing into this. In one embodiment the
projection (50) has a pointed contact, in another a flat
contact part. In on embodiment the contacting surface of
the sealing element (200) is formed with a recess match-
ing the projection (50) or being slightly smaller ensuring
the projection still squeezes into the sealing element
(200). In an embodiment the projection (50) is a projection
adapted to accommodate a gasket element at the oppo-
site side, as also seen in the figure.
[0031] It should be indicated, that though the lining
(100) is indicated to have tubular parts (101, 104, 105),
it could have non-circular cross sections to match the
form of the frame opening (21).
[0032] Figs. 5A and 5B shows a section of the frame
plate opening (21) where the contacting projection (50)
of the neighbouring plate (11) contact the sealing element
(200) at two different locations, thus showing an advan-
tage of the present invention.

Claims

1. Lining (100) to be positioned in a frame plate (20) of
heat exchanger (10), said heat exchanger (10) com-
prising a stack of heat transfer plates (11) each po-
sitioned in parallel to the frame plate (20), said lining
(100) comprising a tubular part (101) with a first end
formed with a first flange (102), characterized in
that a second flange (103) is positioned at a distance

to the second end, thus dividing the tubular part (101)
into a middle section (104) and an outer section
(105), where the middle section (104) is formed be-
tween the first flange (102) and second flange (103).
wherein the second flange (103) and outer section
(105) together forms a platform to accommodate a
sealing element (200) to be positioned between sec-
ond flange (103) and the neighbouring heat transfer
plate (11) in the stack of heat transfer plates (11) to
the frame plate (20).

2. Lining (100) according to claim 1, wherein the lining
(100) is adapted to be positioned in connection to a
frame plate (20) which in its inner surface is formed
with a recess (22) encircling the opening, and bor-
ders the opening (21) encircling the opening (21),
where the first flange (102) is positioned with the
’inner’ surface forming a first flange contact (102a)
section to the outer surface of the frame plate (20),
and where the recess (22) is adapted to accommo-
date the second flange (103), such that the inner
surface of the second flange (103) forms a contact
(103a) to the surface of the recess (22).

3. Lining (100) according to claim 2, where a sealing
element (200) is adapted to be positioned on the
second flange (103) being confined between the
edge (23) of the recess (22), the second flange (103)
and the outer section (105) and the neighbouring
heat transfer plate (11) in the stack of heat transfer
plates (11).

4. Lining (100) according to claim 2, wherein the neigh-
bouring heat transfer plate (11) is formed with a pro-
jection (50) forming the contact to the sealing ele-
ment (200).

5. Lining (100) according to claim 4, where the projec-
tion (50) only contacts part of the surface of the seal-
ing element (200).

6. Lining (100) according to any of the previous claims,
where the outer section (105) is formed when con-
necting the second flange (103) to the tubular part
(101), e.g. by brazing or welding.

7. Lining (100) according to any of the previous claims
1-5, where the outer section (105) and second flange
(103) is formed by bending the outer section of the
tubular part (101).

8. Lining according to any of the previous claims, where
the tubular part (101) is formed of two individual sec-
tions, one including the second flange (103) and one
including the first flange (102), and where these are
adapted to be introduced into the frame plate open-
ing (21) from each side of the frame plate (20).
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9. Lining according to claim 8, where said two sections
of the tubular part (101) is adapted to overlap when
positioned within the frame plate opening (21) being
connected simply by pressing against each other
and the inner frame plate opening (21) wall.
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