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(54) Plate heat exchanger assembly and a frame to be used in such assembly

(57) The invention relates to a plate heat exchanger
assembly (1) comprising: a plate package (2) comprising
a first and second set of heat exchanging panels (4),
each comprising a fluid supply area (15) and a heat trans-
fer area (16). At least one thermoelectric device (17) is
arranged between two adjacent heat exchanging panels
(4) and in thermal contact with the heat transfer area (16)
of one heat exchanging panel from each of the first and
second set of heat exchanging panels. The assembly
further comprises a frame (3) with a first end portion (20)
and second end portion (21), each end portion compris-
ing a first section (22) and a second section (23). The
first and second end portions (20, 21) are arranged on
opposite sides of the plate package (2). The first end
sections (22) are arranged for compression across the
fluid supply areas (15) and the second end sections (23)
are arranged for compression across the heat transfer
areas (16). A first set of tensioning means (27) extends
between the first sections (22) of the first and second end
portions (20, 21) and a second set of tensioning means
(28) extends between the second sections (23) of the
first and second end portions (20, 21). The first and sec-
ond sections (22, 23) are mutually movable. The inven-
tion further relates to a frame and the use of such as-
sembly in a combustion engine for extracting electric
power from exhaust gases.
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Description

Technical Field

[0001] The invention relates to a plate heat exchanger
assembly, a frame to be included in such assembly and
the use of such assembly in a combustion engine for
extracting electric power from exhaust gases.

Background Art

[0002] The general concept behind a heat exchanger
is to heat or cool a first fluid by transferring heat between
it and a second fluid. One specific type of a heat exchang-
er is a so called plate heat exchanger wherein a series
of plates are alternately stacked one on top of the other
to form a plate package forming parallel flow channels
with alternating hot and cold fluids. The plates may be
joined by e.g. welding, brazing or bonding thereby form-
ing a standalone plate package. Alternatively, the plates
may be loosely stacked and arranged in a frame com-
prising two opposing end plates compressing the heat
exchanging plates. In the latter case the dimensioning
compression pressure is essential to be able to withstand
thermal movements while at the same time allowing no
leaks. The latter is of special importance since the internal
pressures and temperatures of the fluids in some cases
may be very high.
[0003] It is known from e.g. US2013/0213449A1 to in-
tegrate thermoelectric devices between the parallel flow
channels and thermally couple them to the cold and warm
sides respectively to thereby generate electricity.
[0004] For an optimal operation, the thermoelectric de-
vices require specific conditions. There must be available
space between the hot and cold sides that can accom-
modate the devices and also allow for wiring and electri-
cal connection. Further, the available space should be
flat to ensure proper contact between the plates and the
thermoelectric devices. Further, pressure must be ap-
plied to the thermoelectric devices to reach proper con-
tact resistance while simultaneously allowing thermal ex-
pansion of the heat exchanging plates to guarantee life-
time expectancy. The provision of a proper contact pres-
sure is of importance since the thermoelectric devices
are designed with a dimensioning contact pressure for
an optimal operation. It has however been noted that the
compression pressure required to resist leaks is different
from the pressure required for an optimal operation of
the thermoelectric devices.

Summary

[0005] It is an object of the invention to at least partly
overcome one or more of the above-identified limitations
of prior art. In particular, it is an object to provide a plate
heat exchanger assembly which allows different pres-
sure zones accommodating the different requirements in
terms of leaks and contact pressure.

[0006] Another object is to fulfill these requirements
while at the same time keeping the components and the
manufacturing process as simple as possible.
[0007] To solve these objects a plate heat exchanger
assembly is provided comprising: a plate package com-
prising a first and second set of heat exchanging panels,
each comprising a fluid supply area and a heat transfer
area, the panels being alternately stacked one on top of
the other, and wherein at least one thermoelectric device
is arranged between two adjacent heat exchanging pan-
els and in thermal contact with the heat transfer area of
one heat exchanging panel from each of the first and
second set of heat exchanging panels; and a frame com-
prising a first end portion and second end portion, each
end portion comprising a first section and a second sec-
tion and the first and a second end portions being ar-
ranged on opposite sides of the plate package, the first
end sections being arranged for compression across the
fluid supply areas of the heat exchanging panels and the
second end sections being arranged for compression
across the heat transfer areas of the heat exchanging
panels, and a first set of tensioning means extending
between the first sections of the first and second end
portions and a second set of tensioning means extending
between the second sections of the first and second end
portions, the first and second sections of the first and
second end portions respectively being mutually mova-
ble.
[0008] A thermoelectric device as such is well known
in the art and acts as a thermoelectric generator, also
known in the art as a TEG. The thermoelectric device is
a semiconductor-based electronic component that gen-
erates power by utilizing a temperature gradient and heat
flow in order to produce useful power output. By integrat-
ing this kind of thermoelectric devices in the plate heat
exchanging assembly, waste or by-product heat flow
generated by some other activity may be used to gener-
ate power.
[0009] By the first and second end portions of the frame
being divided into two sections the stacked first and sec-
ond sets of heat exchanger panels will be compressed
as one unit while meeting different design requirements
of the components included in the plate package. More
precisely, the fluid supply area may be provided with a
compression pressure sufficient for the provision of a
leakage proof operation although the heat exchanging
panels are loosely stacked without any joining. The com-
pression pressure may be set according to dimensioning
parameters of sealings, expected fluid pressures and flu-
id temperatures etc. Further, the heat transfer area may
be provided with a compression pressure specifically de-
signed to meet the optimal contact pressures of the ther-
moelectric devices in order of providing an optimal oper-
ation thereof with an optimal efficiency. This is of special
importance since thermoelectric devices are designed
with a specific contact pressure to operate optimally. The
contact pressure is also of importance in terms of expect-
ed lifetime and warranty.
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[0010] Further, by the first and the second sections of
the first and the second end portions of the frame being
mutually movable, the frame as a whole is allowed to
accommodate thermal movements, which movements
may be expected to differ across the frame during oper-
ation. By way of example, in case the heat exchanger
assembly is intended to operate with one fluid constituted
by a liquid refrigerant such as cooler water from a com-
bustion engine while the other fluid is constituted by a
gaseous fluid such as hot exhaust gases, the tempera-
ture of the exhaust gases may typically be lowered from
an inlet temperature of about 650 °C to an outlet temper-
ature of about 250 °C while passing the heat exchanger
assembly. This causes substantial temperature differ-
ences across the assembly, which causes different tem-
perature related movements of the plate package, the
frame and its components. By the frame comprising two
sets of tensioning means, the thermal movements may
be accommodated differently across the fluid supply area
and the heat transfer area, respectively.
[0011] The second set of tensioning means may com-
prise elastic compression means. By the elastic com-
pression means, the contact pressure between the heat
exchanging panels and the thermoelectric devices may
be kept essentially constant while still accommodating
thermal movements. Thereby an optimal operation of the
thermoelectric devices with a high efficiency may be en-
sured. Further, by using elastic compression means the
compression force across the thermoelectric devices and
the heat transfer area may be easily determined. By using
elastic compression means having a well known charac-
teristic the compression force may be determined simply
by measuring the degree of compression of the elastic
compression means.
[0012] The second set of tension means may be pro-
vided as tension bars, each tension bar being provided
with an elastic compression means.
[0013] The elastic compression means may be inte-
grated in the second sections of the second end portions.
The elastic compression means may be arranged on ei-
ther surface of the second end portions, i.e. facing the
plate package or facing away from the plate package.
[0014] According to one embodiment there is no me-
tallic contact between the first and the second sections
of the first and second end portions of the frame. Thereby
the heat transfer between the first and second sections
may be limited. To further limit heat transfer, an insulation
may be arranged between the first and the second sec-
tions of the first and the second end portions of the frame.
[0015] The heat exchanging panels may each com-
prise a first and a second plate arranged one on top of
the other and mutually joined to define a flow channel
there between, said flow channel being provided with a
turbulator extending at least partly across the heat trans-
fer area of the heat exchanging panel. By arranging a
turbulator between the two plates rather than providing
the wall portions of the first and second plates with a
pressed corrugated profile, the individual heat exchanger

panel will be extremely rigid, thereby further restricting
thermal movements. Further, the wall portions of the heat
exchanging panels forming contact surfaces with the
thermoelectric devices may be made essentially be flat,
thereby ensuring and improving the contact and heat
transfer between the thermoelectric devices and the heat
exchanging panels.
[0016] The first and second plates and the turbulator
may together form an integrally joined structure. The join-
ing may be made in the same operation as used when
joining the plates making up the heat exchanging panels,
i.e. welding, brazing or bonding.
[0017] The fluid supply area may comprise a fluid inlet
opening and a fluid outlet opening arranged on opposite
sides of the heat transfer area. Thus, the fluid supply area
may be divided.
[0018] An insulation may be arranged between the
heat exchanging panels of the plate package, said insu-
lation comprising a through opening receiving the at least
one thermoelectric device. The insulation may by way of
example be made of a fibrous material, a rubber based
material, a composite material or a plastics material. The
insulation prevents heat losses between the heat ex-
changing panels by preventing direct contact there be-
tween, while at the same time allowing a direct contact
between the thermoelectric device and the heat exchang-
ing panel. Accordingly, the efficiency of the thermoelec-
tric device may be improved.
[0019] The thermoelectric devices may be thermoelec-
tric generators.
[0020] According to another aspect, the invention re-
lates to a frame for a plate heat exchanger in the form of
a plate package comprising a set of first and second heat
exchanging panels, each panel comprising a fluid supply
area and a heat transfer area, wherein at least one ther-
moelectric device is arranged between two adjacent heat
exchanging panels, wherein the frame comprises a first
end portion and second end portion, each end portion
comprising a first section and a second section, the first
and second end portions being arranged on opposite
sides of the plate package, the first end sections being
arranged for compression across the fluid supply areas
of the heat exchanging panels and the second end sec-
tions being arranged for compression across the heat
transfer areas of the heat exchanging panels, and the
frame further comprising a first set of tensioning means
extending between the first sections of the first and sec-
ond end portions and a second set of tensioning means
extending between the second sections of the first and
second end portions, wherein the first and second sec-
tions of the first and second end portions are respectively
mutually movable.
[0021] The frame has in all relevant aspects the same
design as the frame included in the heat exchanger as-
sembly discussed above and offers the same advantag-
es. To avoid undue repetition, reference is made to the
discussion given above.
[0022] According to yet another aspect, the invention
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relates to the use of a plate heat exchanger assembly
with the features given above in a combustion engine for
extracting electric power from exhaust gases.
[0023] Still other objectives, features, aspects and ad-
vantages of the invention will appear from the following
detailed description as well as from the drawings.

Brief Description of the Drawings

[0024] Embodiments of the invention will now be de-
scribed, by way of example, with reference to the accom-
panying schematic drawings, in which

Fig. 1 is a perspective view of a plate heat exchanger
assembly according to one embodiment of the in-
vention.
Fig. 2 is a schematic perspective view of the lower
plate forming a part of a heat exchanging panel to
be used in the assembly.
Fig. 3 is a schematic perspective view disclosing a
plurality of heat exchanger panels arranged one on
top of the other with intermediate thermoelectric de-
vices.
Fig. 4 is a highly schematic view disclosing an alter-
native position of the compression means.

Detailed description

[0025] With reference to Fig. 1 a plate heat exchanger
assembly 1 according to one embodiment of the inven-
tion is illustrated. The plate heat exchanger assembly 1
comprises in general a plate package 2 arranged in a
frame 3. The plate package 2 which as such is well known
in the art comprises a plurality of heat exchanging panels
4 which are alternately stacked one on top of the other.
[0026] Now turning to Fig. 2 one example of an indi-
vidual heat exchanging panel 4 will be discussed. The
heat exchanging panel 4 comprises a first and a second
plate 5 arranged one on top of the other. For illustrative
purposes, only the lower plate 5 is disclosed. The non
disclosed upper plate has the same mirrored design.
[0027] The lower and upper plates 5 are typically
formed by thin pressed metal sheet and have a through
inlet opening 6 and a through outlet opening 7. In the
disclosed embodiment, the inlet and outlet openings 6,
7 are arranged in opposite lobe shaped corner portions.
It goes without saying that the invention should not be
restricted to the disclosed geometry. A fluid distributor 8
is arranged in the inlet and outlet openings 6, 7 respec-
tively. The fluid distributor 8 has the form of a ring 9 pro-
vided with a circumferential wall portion 10. The circum-
ferential wall portion 10 is provided with a plurality of
through distributing holes 11. The fluid distributors 8 are
arranged to distribute fluid across the plate 5. The fluid
distributors 8 serve yet another purpose in that they pro-
vide an axial reinforcement of the heat exchanging panel
4 around the inlet and outlet openings 6, 7 during oper-
ation.

[0028] In the disclosed embodiment the plate 5 has an
essentially flat major surface 12 extending between the
inlet and outlet openings 6, 7.
[0029] A turbulator 13 is arranged on the essentially
flat major surface 12. In the disclosed embodiment the
turbulator 13 is formed as a waffled sheet metal structure
forming longitudinal channels extending along the longi-
tudinal extension of the lower plate in a direction from
the inlet opening 6 to the outlet opening 7. It goes without
saying that the design of the turbulator 13 may be differ-
ent with remained function.
[0030] The plate 5 is provided with a circumferential
ridge 14 forming a supporting contact surface against the
upper non-disclosed upper plate to be mounted thereon.
[0031] In order of forming an individual heat exchang-
ing panel 4, a lower plate 5 of the type disclosed above
is provided with the fluid distributor 8 in the inlet and outlet
openings 7, 8 and a turbulator 13 and then an upper,
non-disclosed plate is arranged on top thereof. The upper
and lower plates 5, together with the fluid distributors 8
and the turbulator 13 are joined by welding, brazing or
bonding, thereby forming an integrally joined heat ex-
changing panel 4 with two essentially flat opposing major
surfaces delimiting an essentially flat flow channel there
between extending from the inlet opening 6, via the
through openings 11 in the circumferential wall portion
of the distributor 8, across the major surface of the panel
via the turbulator towards the through holes of the dis-
tributor 8 of the outlet opening 7 where it will be free to
exit the heat exchanging panel 4.
[0032] The heat exchanging panel 4 may imaginary be
divided into two fluid supply areas 15 and a heat transfer
area 16. The fluid supply areas 15 extend across and
around the inlet and outlet openings 6, 7 respectively
whereas the heat transfer area 16 extends there be-
tween. It goes without saying that there is no distinct
boundaries for the two areas and that their surface ex-
tensions depend on the overall design of the panel 4.
Thus, the fluid supply areas 15 and the heat transfer area
16 may be regarded as imaginary areas. In the disclosed
embodiment the heat transfer area 16 will be formed by
the essentially rectangular flat major surface 12 extend-
ing between the two lobe shaped inlet and outlet portions
which thereby will define two fluid supply areas 15 on
opposite sides of the heat transfer area 16.
[0033] Now turning to Fig. 1 and 3, in order of forming
a plate package 2 intended for two fluids, two sets of heat
exchanging panels 4 are required, which panels as such
may be identical. The first set of panels are arranged for
a first fluid whereas the second set of panels are arranged
for a second fluid. Panels 4 from the two sets are alter-
nately stacked one on top of the other in a manner that
the inlet openings 6 and the outlet openings 7 of panels
4 of the first set are aligned, and that the inlet openings
6 and the outlet openings 7 of panels 4 of the second set
are aligned, thereby forming two through inlet channels
A, B and two outlet channels C, D along the height of the
plate package 2. Thereby a through inlet channel A and
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a through outlet channel C for a first fluid and a through
inlet channel B and a through outlet channel C for a sec-
ond fluid will be formed. Said channels A, B, C, D are in
communication with the respective flat flow channels de-
limited between two adjacent joined plates 5 making up
the individual heat exchanging panels 4. Sealings (not
disclosed) are preferably arranged between the panels
4 at least around the inlet and outlet openings 6, 7 thereof.
[0034] In the thus resulting stacked plate package 2
two fluid systems will be provided - a first fluid system
allowing a first fluid to flow from the first inlet channel A,
through all panels in the first set of heat exchanging pan-
els and out via the first outlet channel C, and a second
fluid system allowing a second fluid to flow from the sec-
ond inlet channel B, through all panels in the second set
of heat exchanging panels and out via the second outlet
channel D.
[0035] Now turning to Fig. 3 at least one thermoelectric
device 17 is arranged between two adjacent heat ex-
changing panels 4 and in thermal contact with the heat
transfer area 16 of one heat exchanging panel from each
of the first and second sets of heat exchanging panels.
In the disclosed embodiment nine thermoelectric devices
17 are arranged between each set of panels 4. It goes
without saying that the number and pattern may vary. In
the disclosed embodiment, the thermoelectric devices
17 are provided with wires 18 extending outside the plate
package. To facilitate the illustration, only a some of the
thermoelectric devices 17 are provided with wires 18.
The characteristics of the thermoelectric devices 17 may
be the same throughout the plate package 2, or differ as
seen from a position adjacent the fluid supply area 15
comprising the inlet opening 6 to a position adjacent the
fluid supply area 15 comprising the outlet opening 7.
[0036] In order of improving thermal transfer from the
heat exchanging panels 4 to the thermoelectric devices
17 and thereby ensuring a high efficiency of the latter an
insulation 19 may be arranged between the heat ex-
changing panels 4. The insulation 19 comprises through
holes 50 receiving the thermoelectric devices 17 whereby
the thermoelectric devices 17 will be in direct contact with
the heat exchanging panels 4. Thereby the insulation will
restrict heat transfer between the heat exchanging pan-
els 4 while at the same time making sure that the heat
instead will transfer between the panels 4 via the ther-
moelectric devices generating electrical power. The in-
sulation 19 may by way of example be a fibrous material,
a plastic material or a composite material.
[0037] Now turning anew to Fig.1, the plate package
2 is arranged in a frame 3. The frame 3 comprises a first
end portion 20 and second end portion 21 arranged on
opposite sides of the plate package 2. Each end portion
20, 21 is divided into first and second sections 22, 23.
The first sections 22 are arranged across the fluid supply
areas 15 of the plate package 2 and the second end
sections 23 are arranged across the heat transfer areas
16 of the heat exchanging panels 4.
[0038] To facilitate fluid supply to the plate package 4,

the inlet and outlet openings of the panels 4 may be pro-
vided with connection pipes 24 extending through the
first sections 22.
[0039] The first and second sections 22, 23 of the first
and second end portions 20, 21 are in the disclosed em-
bodiment separated by a gap 25. Thus there is no metallic
contact there between. Accordingly, the first and second
sections 22, 23 are mutually movable allowing the two
sections to apply a different degree of compression
across the plate package 2. Further, by such gap 25 no
direct heat transfer and thereby heat losses will take
place between the first and second sections 22, 23. The
gap 25 may be provided with an insulation (not disclosed)
to further limit heat transfer there between. Accordingly
heat losses from the heat transfer area 16 to the fluid
supply area 15 may be reduced. Instead the heat transfer
will take place from the heat exchanging panels 4 to the
thermoelectric devices 17 to thereby improve the efficien-
cy of the thermoelectric devices 17. Further, it is preferred
that there is a radial gap 26 between the first sections 22
and the connecting pipes 24 of the plate package 2. Such
radial gap 26 contributes to prevention of heat losses in
the fluid supply area 15.
[0040] A first set of tensioning means 27 extend be-
tween the opposing first sections 22 of the first and sec-
ond end portions 20, 21. In the disclosed embodiment
the first set of tensioning means 27 are arranged as four
tension bars extending via through holes 29 in the first
sections 22. The tensioning means are provided with
locking means 30 in the form of washers and nuts. The
locking means 30 are tensioned with a locking force
which is sufficient to provide a leak proof compression
of the fluid supply areas 15 of the plate package 2 during
operation. Although not disclosed it may be possible to
provide the first set of tensioning means with elastic com-
pression means.
[0041] A second set of tensioning means 28 extend
between the opposing second sections 23 of the first and
second end portions 21. In the disclosed embodiment
the second set of tensioning means 28 are arranged as
tension bars extending via through holes in the second
sections 23. The second tensioning means 28 are pro-
vided with locking means 31 in the form of washers and
nuts. Further elastic compression means 32 are arranged
between the locking means 31 and the second section
23 of the upper second end portion 21. Also although not
disclosed, the second section of the opposite lower end
portion may be provided with corresponding elastic com-
pression means. The elastic compression means 32 may
by way of example be helical springs.
[0042] The locking means 31 of the second section 23
are tensioned with a locking force which is sufficient to
provide the dimensioned contact pressure between the
heat exchanging panels 4 and the thermoelectric devices
17. Any thermal movement during operation across the
heat transfer area 16 may be accommodated by the elas-
tic compression means 32. Thereby a more or less con-
stant contact pressure between the thermoelectric de-
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vices 17 and the heat exchanging panels 4 may be pro-
vided during operation.
[0043] Fig. 4 discloses highly schematically an alter-
native embodiment of the second section 23 wherein the
elastic compression means 32 are received in a recess
33 in the second section 23 which recess is facing the
highly schematically disclosed plate package 4.
[0044] The heat exchanger assembly according to the
present invention may be used to generate electric power
from the exhaust gases of a combustion agent. The first
set of heat exchanging panels may be connected to the
cooler system circulating refrigerant such as cooler water
there through, and the second set of heat exchanging
panels may be connected to the outlet of hot exhaust gas
generated by the combustion engine. The exhaust gas
flow may be re-circulated exhaust gas in an EGR-system
used for reduction of nitrogen oxide emissions. Trials
have shown that it may be possible to generate 0.5kW
while reducing the temperature of the re-circulating ex-
haust gas from about 650 °C to 250 °C.
[0045] From the description above follows that, al-
though various embodiments of the invention have been
described and shown, the invention is not restricted
thereto, but may also be embodied in other ways within
the scope of the subject-matter defined in the following
claims.

Claims

1. A plate heat exchanger assembly (1) comprising:

a plate package (2) comprising a first and sec-
ond set of heat exchanging panels (4), each
comprising a fluid supply area (15) and a heat
transfer area (16), the panels (4) being alternate-
ly stacked one on top of the other, and wherein
at least one thermoelectric device (17) is ar-
ranged between two adjacent heat exchanging
panels (4) and in thermal contact with the heat
transfer area (16) of one heat exchanging panel
from each of the first and second set of heat
exchanging panels; and
a frame (3) comprising a first end portion (20)
and a second end portion (21), each end portion
comprising a first section (22) and a second sec-
tion (23) and the first and second end portions
(20, 21) being arranged on opposite sides of the
plate package (2), the first end sections (22) be-
ing arranged for compression across the fluid
supply areas (15) of the heat exchanging panels
(4) and the second end sections (23) being ar-
ranged for compression across the heat transfer
areas (16) of the heat exchanging panels (4),
and a first set of tensioning means (27) extend-
ing between the first sections (22) of the first and
second end portions (20, 21) and a second set
of tensioning means (28) extending between the

second sections (23) of the first and second end
portions (21),
the first and second sections (22, 23) of the first
and second end portions (20, 21) respectively
being mutually movable.

2. A plate heat exchanger assembly according to claim
1, wherein the second set of tensioning means (28)
comprises elastic compression means (32).

3. A plate heat exchanger assembly according to any
of the preceding claims, wherein the second set of
tensioning means (28) is provided as tension bars,
each tension bar being provided with an elastic com-
pression means (32).

4. A plate heat exchanger assembly according to any
of claims 2-3, wherein the elastic compression
means (32) are integrated in the second sections
(23) of the second end portions (21).

5. The plate heat exchanger assembly according to any
of the preceding claims, wherein there is no metallic
contact between the first and the second sections
(22, 23) of the first and second end portions (20, 21)
of the frame (3).

6. The plate heat exchanger assembly according to any
of the preceding claims, wherein the heat exchang-
ing panels (4) each comprises a first and a second
plate (5) arranged one on top of the other and mu-
tually joined to define a flow channel there between,
said flow channel being provided with a turbulator
(13) extending at least partly across the heat transfer
area (16) of the heat exchanging panel (4).

7. The plate heat exchanger assembly according to
claim 6, wherein the first and second plates (5) and
the turbulator (13) together form an integrally joined
structure.

8. The plate heat exchanger assembly according to any
of the preceding claims, wherein the fluid supply area
(15) comprises a fluid inlet opening (6) and a fluid
outlet opening (7) arranged on opposite sides of the
heat transfer area (16).

9. A plate heat exchanger assembly according to any
of the preceding claims, wherein an insulation(19) is
arranged between the heat exchanging panels (4)
of the plate package (2), said insulation (19) com-
prising a through opening (40) receiving the at least
one thermoelectric device (17).

10. A plate heat exchanger assembly according to any
of the preceding claims, wherein the thermoelectric
devices (17) are thermoelectric generators.
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11. A frame (3) for a plate heat exchanger in the form of
a plate package (2) comprising a set of first and sec-
ond heat exchanging panels (4), each panel com-
prising a fluid supply area (15) and a heat transfer
area (16), wherein at least one thermoelectric device
(17) is arranged between two adjacent heat ex-
changing panels (4), wherein the frame (3) compris-
es a first end portion (20) and a second end portion
(21), each end portion comprising a first section (22)
and a second section (23), the first and second end
portions (20, 21) being arranged on opposite sides
of the plate package (2), the first sections being ar-
ranged for compression across the fluid supply areas
(15) of the heat exchanging panels (4) and the sec-
ond sections (23) being arranged for compression
across the heat transfer areas (16) of the heat ex-
changing panels (4), and the frame (3) further com-
prising a first set of tensioning means (27) extending
between the first sections (22) of the first and second
end portions (20, 21) and a second set of tensioning
means (28) extending between the second sections
(23) of the first and second end portions (20, 21),
wherein the first and second sections (22, 23) of the
first and second end portions (20, 21) are respec-
tively mutually movable.

12. Use of a plate heat exchanger assembly according
to any of claims 1-10, in a combustion engine for
extracting electric power from exhaust gases.
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