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(57) ABSTRACT 
A burner (11) is provided for combustion of fuel, comprising 
an outer cover (23) having an inlet (14) for the fuel, and a 
combustion chamber (27) arranged within the outer cover 
(23), in which chamber the fuel is converted into combustion 
gases. The burner (11) comprises an inner cover (24) provided 
with an inlet opening (26) for the fuel, the inner cover being 
arranged within the outer cover (23) to form a space (25) 
between the outer cover (23) and the inner cover (24) for 
conducting incoming fuel around the inner cover (24) and to 
the inlet opening (26) of the inner cover (24). The invention 
also relates to a device for heating, comprising such a burner 
(11). 
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BURNER FOR BURNING FUEL ANDA 
DEVICE COMPRISING SUCH A BURNER 

FIELD OF THE INVENTION 

0001. The invention relates to a burner for burning fuel. 
The invention also relates to a device for heating, comprising 
a burner and a heat exchanger for recovering thermal energy 
from combustion gases produced by the burner. This type of 
devices for heating can be used in central heaters for heat and 
hot water production. Heat exchangers are used for recover 
ing thermal energy from a first medium to a second medium, 
such as for recovering heat from the first medium. One type of 
heat exchanger comprises a plurality of heat exchangers in the 
form of a plate package and can be arranged as a so called 
plate and shell heat exchanger. 

PRIOR ART 

0002 There are numerous different types of burners and 
devices for heating in the prior art. In the heating industry 
moulded or tube shaped heat exchangers are used for recov 
ering thermal energy from combustion gases, also called 
combustion heat, which is produced by flame combustion of 
a mixture of fuel and air. Flame combustion takes place at 
high temperatures and comprises complex radical reactions 
in a gas phase. The possibilities to design compact burners 
and heat exchangers are limited by the combustion technique 
in which a specific flame length is required to obtain efficient 
combustion. Further, there is a risk that the flame perse or the 
flame Zone come into direct contact with heat transfer Sur 
faces of the heat exchanger, which will lead to high emissions 
of carbon monoxide and a risk of destruction of materials. To 
obtain reasonable durability the solution has generally been 
to oversize material thicknesses to compensate for these tech 
nical problems. Hence, the result is that prior art devices are 
inefficient, space requiring, heavy and expensive. Hence, 
there is a need for improved heat exchangers and devices for 
heating. 

SUMMARY OF THE INVENTION 

0003. An object of the present invention is to avoid the 
above mentioned drawbacks and problems of the prior and 
provide a more reliable and efficient burner. The invention 
results in the possibility of obtaining more compact and cost 
efficient devices for heating. 
0004. The present invention relates to a burner for com 
bustion of fuel, comprising an outer cover having an inlet for 
the fuel, and a combustion chamber arranged within the outer 
cover, in which chamber the fuel is converted into combustion 
gases, characterised in that the burner comprises an inner 
cover arranged in the outer cover and provided with an inlet 
opening for the fuel to form a space between the outer cover 
and the inner cover for conducting incoming fuel around the 
inner cover and to the inlet opening of the inner cover. Hence, 
the burner is cooled by means of incoming fuel or mixture of 
fuel and air, wherein simplified cooling of the burner is 
obtained to avoid backfiring. 
0005. The inlet can be displaced, such as arranged in an 
angle, in relation to the inlet opening. For example, the inlet 
can be arranged to conduct fuel into the space in a direction 
perpendicular to a centre axis of the burner, wherein the inlet 
opening is arranged for conducting the fuel into the combus 
tion chamber in a direction along the centre axis. The covers 
can be cylinder shaped and arranged concentric, wherein the 
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inlet can be arranged in a curved wall of the outer cover which 
encloses a part of the centre axis and also encloses a curved 
wall of the inner cover. The inlet opening can be arranged in 
an end wall of the inner cover, which end wall extends in a 
radial plane. 
0006. The burner can comprise a catalyst for catalytic 
combustion of the fuel to combustion gases. The catalyst can 
be tapered. Such as conical or formed as a halfsphere or in any 
other Suitable manner, so that the combustion takes place 
from the outside and into the burner. Further, the device can be 
arranged so that the combustion takes place from the top and 
downwards. Thereby, overheating of the covers of the burner 
is avoided, which covers in addition are cooled by incoming 
fuel or mixture of fuel and air and also conductively by 
contact with the heat exchanger. 
0007. A guiding device can be arranged within the inner 
cover in front of the opening to guide the incoming flow of 
fuel towards the circumference of the inner cover. The guid 
ing device can be formed as a plate arranged within the end 
wall of the inner cover and coaxially with the opening to form 
a gap between the guiding device and the end wall of the inner 
COV. 

0008. The invention also relates to a device comprising a 
burner as above to provide a first medium through combustion 
of fuel, and a heat exchanger connected to the burner for 
transferring heat from the first medium to a second medium. 
The heat exchanger can comprise a plurality of heat 
exchanger plates forming a plate package. The heat 
exchanger plates can be formed with a first port for the first 
medium centrally in the plates. A first side of the plates can be 
arranged for obtaining a radial flow of the first medium 
between the first port and a position beyond the circumfer 
ence of the plates. 
0009 Disclosed is also a device for heating, comprising a 
burner provided with a catalyst to provide the first medium 
through catalytic combustion of fuel, and a plate heat 
exchanger as above connected to the burner to transfer heat 
from the first medium to the second medium. Hence, the first 
medium is combustion gases and the second medium can be 
a liquid, such as water. The resulting device is efficient and 
can be made compact and with long durability. 
0010 Disclosed is also a heat exchanger plate for plate 
heat exchangers, comprising a plurality of ports, a first side, a 
second side and a centre point through which an imaginary 
centre axis extends in a direction perpendicular to a plane of 
the plate, wherein the plate comprises a first port for a first 
medium, and at least a second port and a third port for a 
second medium. The plate further comprises a first sealing 
arranged on the second side around the first port, a second 
sealing arranged on the second side at a circumference of the 
plate, and a closed third sealing arranged between the first and 
second sealing to form a first heat transfer area and a second 
heat transfer area separated from the first heat transfer area, 
wherein the second port is arranged in the first heat transfer 
area and the third port is arranged in the second heat transfer 
area. By the design of the heat exchanger plate efficient heat 
transfer from the first medium to the second medium is made 
possible, wherein overheating, particularly at a rim around 
the first port, is avoided. In turn this prevents formation of 
cracks due to thermo-mechanical phenomena and too high 
temperatures and makes it possible to obtain a long life time 
of heat exchangers comprising Such plates. Further, heat 
exchange is made possible in which the flow directions are 
counter current radial and the second medium can flow both 
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in parallel and sequentially through a plate package of a heat 
exchanger. By the efficient heat transfer boiling of a second 
medium in the form of for example, water can be avoided, 
which also can reduce precipitation of lime compounds. Fur 
ther, poor condensation of a first medium in the form of 
combustion gases can be avoided. 
0011. The first port can be arranged centrally in the plate 
and the first heat transfer area can be arranged radially outside 
the second heat transfer area. The heat transfer areas can be 
annular, wherein the second heat transfer area encloses the 
first port, and the first heat transfer area encloses the second 
heat transfer area. The first port can be circular. The plate can 
be circular. 
0012. The first side of the plate can be formed with a first 
pattern to provide a radial flow of the first medium, wherein 
the second side of the plate can be formed with a different 
pattern to provide an outer and an inner flow of the second 
medium. 
0013 The second and third ports can be mutually angu 
larly displaced around the centre axis. The plate can also 
comprise a fourth port arranged for the second medium in the 
first heat transfer area, and a fifth port arranged for the second 
medium in the second heat transfer area. 
0014 Disclosed is also a plate heat exchanger comprising 
a plate package having a first end plate, a second end plate and 
a plurality of heat exchanger plates as above arranged 
between them, wherein the plates are arranged to alternat 
ingly form a first interspace between them for the first 
medium, and alternatingly a second interspace between them 
for the second medium, wherein the plates are arranged to 
form a passage in the radial direction between the first port 
and the circumference of the plates in the first interspaces, so 
that the first medium can flow radially between the first port 
and a position outside the circumference of the plates, 
wherein at the second end plate the heat exchanger is arranged 
with a passage between the second port and the third port, so 
that the second medium can flow between them. Hence, a 
compact and efficient heat exchanger for transferring heat 
from a first medium, Such as combustion gases, to a second 
medium, Such as water, is provided. 
0015. Further characteristics and advantages of the 
present invention will become apparent from the description 
of the embodiments below, the appended drawings and the 
dependent claims. 

SHORT DESCRIPTION OF THE DRAWINGS 

0016. The invention will now be described more in detail 
with the aid of embodiments and with reference to the 
appended drawings, in which 
0017 FIG. 1 is a schematic perspective view of a device 
for heating according to one embodiment of the present 
invention, in which a burner, a heat exchanger and a shell of 
the device have been separated from each other, 
0018 FIG. 2 is a schematic perspective view, partially in 
longitudinal section, of the burner of FIG. 1, in which a 
catalyst of the burner is illustrated separately, 
0019 FIG.3 is a schematic longitudinal view of the burner 
of FIG. 2, in which the catalyst of the burner has been 
removed, 
0020 FIG. 4 is a schematic view from above of a heat 
exchanger plate according to one embodiment of the inven 
tion, 
0021 FIG.5 is a view from above of a heat exchanger plate 
according to another embodiment of the invention, 
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0022 FIG. 6 is a schematic exploded perspective view of 
a first end portion of a heat exchanger according to a basic 
embodiment of the invention, in which a flow of a first 
medium is illustrated by means of dash and dot lines and a 
flow of a second medium is illustrated by means of dashed 
lines, 
0023 FIG. 7 is a schematic exploded perspective view of 
an intermediate portion of a heat exchanger according to FIG. 
6, 
0024 FIG. 8 is a schematic exploded perspective view of 
a second end portion of a heat exchanger according to FIGS. 
6 and 7, 
0025 FIG. 9 is a schematic view of a second side of a heat 
exchanger plate according to a basic embodiment of the 
invention, in which the flow of the second medium is illus 
trated more in detail, 
0026 FIG. 10 is a schematic perspective view, partially in 
longitudinal section, of the burner according to an alternative 
embodiment, and 
0027 FIG. 11 is a schematic view in the longitudinal 
direction of the burner of FIG. 10, in which the catalyst of the 
burner has been removed. 

DETAILED DESCRIPTION OF EMBODIMENTS 

0028 Referring to FIG. 1 a device 10 for heating accord 
ing to one embodiment is illustrated Schematically. The 
device 10 comprises a burner 11, a heat exchanger 12 and a 
shell 13 for containing the heat exchanger 12. For example, 
the device 10 is arranged for heating a medium, such as a 
liquid or a gas. For example, the device 10 is arranged for 
producing heat and hot water in buildings, such as dwelling 
houses, industry facilities, office buildings and similar. 
According to one embodiment the device 10 is mounted in a 
central heater, such as a wall-mounted heating boiler for 
production of heat and hot water. 
0029. The burner 11 comprises an inlet 14 for conducting 
fuel. Such as natural gas or any other Suitable type of fuel, into 
the burner 11. For example, the inlet 14 is arranged for con 
ducting a mixture of fuel and air into the burner 11. Alterna 
tively, the burner 11 is arranged with a separate inlet for air or 
oxygen, which is not illustrated in the drawings. The burner 
11 further comprises a catalyst 15 for catalytic combustion of 
the fuel. The catalyst 15 is arranged inside the burner 11. In 
FIG. 1, however, the catalyst 15 is illustrated outside the 
burner 11. Hence, the burner 11 is arranged for catalytic 
combustion of the fuel while forming hot combustion gases. 
The burner 11 further comprises an outlet 16 for the combus 
tion gases. The burner 11 is described more in detail below 
with reference to FIG. 2 and FIG. 3. 
0030 The outlet 16 of the burner 11 is arranged in con 
nection with the heat exchanger 12, so that the combustion 
gases are conducted to the heat exchanger 12. In the illus 
trated embodiment the burner 11 and the heat exchanger 12 
are arranged along a centre axis A extending through the 
burner 11 and the heat exchanger 12. For example, the burner 
11 is arranged in connection with a first end of the heat 
exchanger 12. As evident from FIG. 1 the catalyst 15 is 
conical. Alternatively, the catalyst 15 is arranged in the form 
of a half sphere or similar. For example, the catalyst 15 is 
arranged in the form of a net. The heat exchanger 12 com 
prises a plurality of heat exchanger plates 17 forming a plate 
package. The heat exchanger plates are described more in 
detail below. The heat exchanger 12 is arranged for transfer 
ring thermal energy from a first medium, Such as the combus 
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tion gases from the burner 11, and a second medium, Such as 
water or any other suitable medium. In the illustrated embodi 
ment the heat exchanger 12 is formed as a cylinder, Such as a 
cylinder having circular or elliptic bases, wherein the burner 
11 is connected to a base of the heat exchanger 12. The heat 
exchanger 12 comprises an inlet 18 and an outlet 19 for the 
second medium. For example, the inlet 18 and the outlet 
extend axially. In the illustrated embodiment the inlet 18 and 
the outlet 19 extend in parallel to each other and project from 
a second end of the heat exchanger 12. 
0031. In the illustrated embodiment the device 10 com 
prises ignition means 20, Such as a spark plug, heater plug or 
similar, for initiating the combustion process. The ignition 
means 20 is, for example, arranged at the second end of the 
heat exchanger 12, i.e. at the opposite end as the burner 11. 
0032. The shell 13 is arranged for receiving the heat 
exchanger 12. The shell 13 encloses the heat exchanger 12 in 
the radial direction. In the illustrated embodiment the shell 13 
is arranged as a cylinder having a curved surface enclosing the 
heat exchanger 12, wherein the shell 13 is arranged concen 
tric with the heat exchanger 12. The shell 13 comprises an 
inlet 21 for combustion gases and an outlet 22. For example, 
the outlet 22 of the shell 13 is arranged for cooled combustion 
gases and condensate from cooled combustion gases. Alter 
natively, the shell 13 comprises a separate condensate outlet 
for condensate from cooled combustion gases, which is not 
illustrated in the drawings. The inlet 21 of the shell 13 is 
arranged in a first end of the shell 13, such as in a first base of 
the shell 13, to conduct hot combustion gases in the axial 
direction into the shell 13. The outlet 22 of the shell 13 is, for 
example, arranged in a second end of the shell 13, Such as in 
a second base of the shell 13, wherein the outlet 22 extends 
axially. Any condensate outlets are, for example, arranged in 
a lower portion of the shell 13, so that condensate can flow out 
by means of gravity. 
0033. With reference to FIG. 2 and FIG.3 the burner 11 is 
illustrated more in detail. In FIG. 2 the catalyst 15 is illus 
trated separately and in FIG. 3 the catalyst 15 has been 
removed. The burner 11 comprises an outer cover 23 and an 
inner cover 24 arranged within the outer cover 23 to form a 
space 25 between the outer cover 23 and the inner cover 24. 
The inlet 14 of the burner 11 is arranged in the outer cover 23 
for conducting fuel or a mixture of air and fuel to the space 25. 
The inner cover 24 is arranged with an opening 26 connecting 
the space 25 with a chamber 27, such as a combustion cham 
ber, within the inner cover 24, so that the fuel or mixture of 
fuel and air can be conducted from the space 25 and into the 
chamber 27. The catalyst 15 is arranged inside the chamber 27 
within the inner cover 24 for combustion of the fuel. The 
space 25 extends around the inner cover 24, so that incoming 
fuel or mixture of fuel and air come into contact with an outer 
side of the inner cover 24 and cool the inner cover 24 before 
the fuel or mixture of fuel and air is brought into the chamber 
27 through the opening 26. Hence, the opening 26 in the inner 
cover 24 is arranged in an angle to the inlet 14 of the burner 
11. For example, the outer cover 23 is formed as a cylinder, 
wherein the inner cover 24 is arranged as a cylinder having 
smaller diameter than the outer cover 23. In the illustrated 
embodiment, the inner cover 24 is arranged concentric with 
the outer cover 23 to form the space 25 between an outer 
curved surface of the inner cover 24 and an inner curved 
surface of the outer cover 23. Hence, the space 25 extends in 
the radial direction. Further, in the illustrated embodiment the 
inner cover 24 is arranged at a distance from a first end 28 or 

Dec. 24, 2015 

a first base in the form of an end wall of the outer cover 23, 
wherein the space 25 is arranged also between the first end 28 
of the outer cover 23 and a first end 29 in the form of an end 
wall of the inner cover 24. Hence, the space 25 also extends in 
the axial direction between the first end 28 of the outer cover 
23 and the first end 29 of the inner cover 24. The opening 26 
in the inner cover 24 is, for example, arranged in the first end 
29 of the inner cover 24. For example, the opening 26 is 
circular and is, for example, arranged centrally in the first end 
29 of the inner cover 24. For example, the first end 28 of the 
outer cover 23 is an upper end of the device 10. 
0034. The catalyst 15 projects into the chamber 27 from a 
second end, such as a lower end, of the inner cover 24. For 
example, the catalyst 15 is arranged concentric with the inner 
cover 24. The catalyst 15 is, in the illustrated embodiment, 
tapered. Such as conical or shaped as a half sphere or similar, 
so that a thinner portion of the catalyst 15 is arranged further 
into the chamber 27 than a wider portion of the catalyst 16. 
For example, the wider portion of the catalyst 15 is arranged 
in connection with the second end of the inner cover 24 and in 
a direction towards the heat exchanger 12. 
0035. With reference to FIG. 4 a heat exchanger plate 17 
according to one embodiment is illustrated. For example, the 
plate 17 is formed in sheet metal. For example, the plate 17 is 
formed in steel, such as 304, 304L, 316 or similar steel qual 
ity, aluminium or any other Suitable material. A thickness of 
the sheet metal is, for example, 0.2-1 mm, 0.4–0.6 mm or 0.5 
mm. For example, the plate 17 is formed by pressing. In the 
illustrated embodiment the plate 17 is circular. Alternatively, 
the plate 17 is elliptic. 
0036. The plate 17 comprises a first side, a second side and 
a centre point P through which the centre axis A of the heat 
exchanger 12 extends, which centre axis A is illustrated in 
FIG. 1. Hence, the centre axis A extends perpendicular to a 
plane of the plate 17. The first side, which is not illustrated in 
FIG. 4, is arranged for engaging the first medium, while the 
second side, which is illustrated in FIG. 4, is arranged for 
engaging the second medium. For example, the plate 17 is 
arranged with a first pattern on the first side and a second 
pattern on the second side. 
0037. The plate 17 comprises a first port 30, a second port 
31 and a third port 32. In the illustrated embodiment the plate 
17 also comprises a fourth port 33 and a fifth port 34. The first 
port 30 is arranged for the first medium while the remaining 
ports 31-34 are arranged for the second medium. The first port 
30 is arranged centrally in the plate 17 and is, for example, 
circular. For example, the first port 30 is arranged concentric 
in the plate 17. Remaining ports 31-34 are arranged between 
the first port 30 and a circumference of the plate 17. 
0038. The first side is arranged for providing a radial flow 
of the first medium between the first port 30 and a position 
beyond the circumference of the plate, which is described in 
more detail below. The second side comprises a first sealing 
35 around the first port 30, a second sealing 36 at the circum 
ference of the plate 17, and a third sealing 37 arranged 
between the first sealing 35 and the second sealing 36. The 
first sealing 35 encloses the first port 30 to prevent the first 
medium from engaging the second side of the plate 17. The 
second sealing 36 extends continuously around the circum 
ference of the plate 17 to prevent the second medium from 
leaking in the radial direction. The third sealing 37 extends in 
a continuous loop forming a first heat transfer area 38 and a 
second heat transfer area 39 separated from the first heat 
transfer area 38. The second port 31 and, if applicable, the 
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fourth port 33 are arranged in the first heat transfer area 38. 
The third port 32 and, if applicable, the fifth port 34 are 
arranged in the second heat transfer area 39. The first and 
second heat transfer areas 38, 39 are arranged for the second 
medium. Hence, the second heat transfer area 39 is arranged 
between the first port 30 and the first heat transfer area 38. For 
example, the first and second heat transfer areas 38, 39 are 
annular, wherein the first heat transfer area 38 encloses the 
second heat transfer area 39, so that the first heat transfer area 
38 is arranged radially outside the second heat transfer area 
39. Hence, radially the first heat transfer area 38 forms an 
outer heat transfer area while the second heat transfer area 39 
radially forms an inner heat transfer area. The second and 
fourth ports 31, 33 are arranged radially outside the third and 
fifth ports 32, 34. 
0039. In the illustrated embodiment the second and fourth 
ports 31, 33 are arranged opposite each other on opposite 
sides of the centre point P and the centre axis A. The centre 
axis A extends through the centre point P. The second and 
fourth ports 31, 33 are arranged on an imaginary first line B 
extending through the centre point P and in the plane of the 
plate 17. Also the third and fifth ports 32, 34 are arranged 
opposite each other on opposite sides of the centre point P. 
The third port 32 and the fifth port 34 are arranged on an 
imaginary second line C extending through the centre point P 
and in the plane of the plate 17. The second line C is displaced 
around the centre point P in relation to the first line B forming 
an angle C. between them, so that the third and fifth ports 32, 
34 are angularly displaced around the centre point P in rela 
tion to the second and fourth ports 31, 33. The angle C. 
between the first line Band the second line C is between 0 and 
90 degrees, 10-80 degrees or 20-70 degrees. 
0040. In the illustrated embodiment the first heat transfer 
area 38 is provided with a first divider 40 and a second divider 
41 forming two Substantially parallel passages on both sides 
of the centre point P and between the second port 31 and the 
fourth port 33. 
0041. The first side of the plate 17, which is not illustrated 
in FIG. 4, is, for example, provided with a sealing around the 
second, third, fourth and fifth ports 31-34 to prevent the 
second medium from being mixed with the first medium. 
0042. With reference to FIG.5 another embodiment of the 
plate 17 is illustrated, in which the plate 17 is provided with a 
pattern to obtain specific heat transfer and flow properties. In 
the embodiment of FIG. 5 the second side of the plate 17 is 
illustrated. In the embodiment of FIG. 5 the plate 17 is pro 
vided with indentations 42 and embossments 43. 
0043. The second side of the plate 17 is arranged for 
engaging the second medium. For example, the second 
medium is arranged for recovering heat from the first 
medium. For example, the second side of the plate 17 is 
provided with a porous layer, such as a porous metal or 
ceramic material, forming an enlarged specific Surface area of 
the second side of the plate 17 for efficient heat transfer and 
efficient cooling of the heat exchanger 12. For example, a 
catalyst is arranged in the porous layer, such as for the pro 
duction of hydrogen gas. 
0044) With reference to FIGS. 6-8 a plate package of a heat 
exchanger 12 is illustrated Schematically, wherein a first end 
portion of the plate package is illustrated in FIG. 6, an inter 
mediate portion of the plate package is illustrated in FIG. 7 
and a second end portion of the plate package is illustrated in 
FIG.8. In FIGS. 6-8 the plates 17 are numbered consecutively 
with p1-p12. In FIGS. 6-8 the flow of the first medium is 

Dec. 24, 2015 

illustrated by means of dash and dot lines while the flow of the 
second medium is illustrated by means of dashed lines. In 
FIG. 9 the flow of the second medium along the second side 
of the plate 17 is illustrated more in detail. 
0045. The heat exchanger 12 comprises a plurality of 
plates 17, which are arranged to form interspaces between 
them for the first and second medium. The plates 17 are 
arranged to alternatingly form the first interspace for the first 
medium and the second interspace for the second medium. 
Adjacent plates 17 interact to form said interspaces. For 
example, the plates 17 are arranged with their first sides 
facing each other and their second sides facing each other. For 
example, the plates 17 are interconnected through welding, 
Such as laser welding, forming a welded heat exchanger 12, 
Such as a laser welded heat exchanger. Alternatively, the 
plates 17 are interconnected through soldering forming a 
soldered heat exchanger 12. For example, the heat exchanger 
12 comprises a corrosion resistant solder to withstand an acid 
condensate in the heat exchanger, such as due to cooling 
combustion gases from combustion of natural gas or similar. 
If the heat exchanger 12 is arranged so that condensate is not 
formed or the cooling does not result in acid condensate a 
regular solder can be used. Alternatively, the plates 17 are 
provided with a polymer, being melted together in adjacent 
plates 17 to connect the plates 17 to each other and form the 
heat exchanger 12. 
0046. The heat exchanger 12 comprises a first end plate 
p1, a second end plate p12 and a plurality of intermediate 
plates p2-p11 arranged between them. The intermediate 
plates p2-p11 are, for example, arranged according to the 
embodiments of FIG. 4 or FIG. 5. 
0047. The plates p2-p12 are arranged so that the first ports 
30 are facing each other to form a channel for the first 
medium, so that the first medium is conducted in the axial 
direction into the heat exchanger 12, Such as through the 
second end plate 12, and in the axial direction through the 
heat exchanger 12 through the first ports 30, which is illus 
trated by means of the arrows D in FIGS. 6-8. Alternatively, 
the first medium is conducted into the heat exchanger 12 in 
another optional direction. Inside the heat exchanger 12 the 
first medium is conducted in the radial direction through the 
first interspaces between the plates p1-p12, which is illus 
trated by means of the arrows E in FIGS. 6-8. Hence, the first 
interspaces lack the first sealing 35 and the second sealing 36 
while they are provided with a sealing around the second, 
third, fourth and fifth ports 31-34. The first end plate p1 lacks, 
for example, the first port 30 to force the first medium in the 
radial direction out from the heat exchanger 12 through the 
first interspaces. For example, the axial flow of the first 
medium is directed substantially vertically downwards. For 
example, the first medium is conducted from the burner 11 
and into the heat exchanger 12 through the inlet 21 of the shell 
13, which is illustrated in FIG. 1. After leaving the circum 
ference of the plates p1-p12 the first medium is collected, for 
example in the shell 13, and conducted out through the outlet 
22 of the shell 13. 

0048. In the illustrated embodiment the plates p1-p11 are 
arranged so that the second ports 31 are facing each other 
forming a channel in the axial direction for the second 
medium. Alternatively, the plates are arranged in pairs and 
rotated 180 degrees in their planes. The second port 31 of the 
first end plate p1 is connected to the inlet 18 of the heat 
exchanger 12, so that the second medium can be brought into 
the heat exchanger 12 and through the channel formed by the 
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second ports 31, which is illustrated by means of the arrows F. 
For example, the second medium is conducted Substantially 
vertically upwards through the second ports 31. The second 
medium passes the first interspaces in a conventional manner 
by means of a sealing around the ports and is conducted into 
the second interspaces. In the second interspaces the second 
medium is conducted along the plane of the plates, along the 
first heat transfer area 38 and up to the fourth ports 33, which 
is illustrated by means of the arrows G. Alternatively, the 
plates p1-p12 are arranged in pairs wherein every other pair 
has been rotated 180 degrees in their planes, wherein the 
fourth ports 33 can be omitted. In the illustrated embodiment 
the fourth ports 33 are arranged towards each other to forman 
axially extending channel for the second medium, so that the 
second medium can be conducted through them, which is 
illustrated by means of the arrows H, to the second end plate 
12. The second end plate p12 is covered by a frame plate or 
similar, which is not illustrated in FIG. 8. In the illustrated 
embodiment the second end plate p12 comprises the fourth 
port 33 but lacks the third sealing 37, so that the second 
medium is conducted from the fourth port 33 in a direction 
along the plane of the second end plate p12 and in a direction 
radially inwards to the third port 32 and, in the illustrated 
embodiment, also the fifth port 34, which is illustrated by 
means of the arrows I in FIG.8. Hence, in one end the heat 
exchanger 12 is arranged with a passage between the first heat 
transfer area 38 and the second heat transfer area 39, so that 
the second medium can be conducted from the second and 
fourthports 31,33 to the third and fifth ports 32,34. The third 
ports 32 and the fifth ports 34 of two adjacent plates are 
arranged opposite each other, so that the second medium can 
be conducted in the axial direction through the first inter 
spaces and into the second interspaces, as illustrated by 
means of the arrows J. In the second interspaces the second 
medium is conducted along the plane of the plates and along 
the second heat transfer area 39, which is illustrated by means 
of the arrows K. Hence, the flow of the second medium is 
brought to turn 180 degrees in the axial direction while being 
conducted in the radial direction, such as radially inwards. 
Hence, seen from a radial perspective the heat exchanger 12 is 
arranged to provide an outer flow in a first axial direction of 
the second medium through the second port 31, the first heat 
transfer area 38 and the fourth port 33, and an inner flow in an 
opposite second axial direction of the second medium 
through the second heat transfer area 39, the third port 32 and 
the fifth port 34. For example, the second medium flows 
through a radially outer part of the heat exchanger 12 in the 
opposite direction as the first medium while the second 
medium flows through a radially inner part of the heat 
exchanger 12 in the same direction as the first medium. For 
example, the flow of the second medium through a radially 
outer part of the heat exchanger 12 is an upwards flow while 
the flow of the second medium in a radially inner part of the 
heat exchanger 12 is a downwards flow. 
0049. In the illustrated embodiment the plates p1-p12 are 
arranged in pairs wherein the third ports 32 are facing each 
other and the fifth ports 34 are facing each other, so that the 
second medium can pass the first interspaces. However, the 
third and fifth ports 32, 34 of adjacent pairs of plates are 
angularly displaced around the centre axis A of the heat 
exchanger 12 in relation to each other, so that the second 
medium is forced through at least a part of the second heat 
transfer area 39 before proceeding to the next second inter 
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space. For example, pairs of intermediate plates p2-p11 are 
formed by plates being mirror-inverted with reference to the 
third and fifth ports 32, 34. 
0050. The third port 32 of the first end plate p1 is con 
nected to the outlet 19 of the heat exchanger 12. For example, 
the first end plate p1 comprises also the fifth port 34, which 
fifth port 34 is connected to the outlet 19 or a second outlet of 
the heat exchanger 12, which second outlet is not illustrated in 
the drawings. 
0051. With reference to FIG. 9 the flow of the second 
medium in the second interspaces between the plates 17 or 
along the second side of the plates is illustrated more clearly. 
In the illustrated embodiment the second medium is con 
ducted through the second port 31, wherein a part of the 
second medium is conducted from the second port 31, along 
the first heat transfer area 38, as illustrated by means of the 
arrows G, and out through the fourth port 33 of an adjacent 
plate 17 while forming the radially outer flow of the second 
medium. A part of the second medium can also be brought to 
pass through the fourth port 33. By the first divider 40, which 
extends between the second and fourth ports 31, 33, the flow 
of the second medium is divided in the first heat transfer area 
38 into two parallel and Substantially semicircular passages 
between the second and fourthports 31, 33. Correspondingly, 
the second divider 41 results in two parallel passages for the 
second medium on the other side of the first port 30. 
0052. After the second medium has been brought to turn 
180 degrees in the axial direction the second medium is 
conducted into the second interspaces and along the second 
heat transfer area 39, as illustrated by means of the arrows K. 
to form the radially inner flow of the second medium. Hence, 
the inner flow of the second medium is in opposite axial 
direction as the outer flow thereof and is, for example, in the 
same direction as the axial flow of the first medium. The inner 
flow of the second medium is brought into the second inter 
spaces and into contact with the second heat transfer area 39 
of the next plate 17 in positions X, which are displaced in 
relation to the third and fifth ports 32,34. Hence, the positions 
X are arranged between the third and fifth ports 32, 34, 
wherein the second medium is forced to flow from the posi 
tions X in a first direction towards the third port 32 and in the 
opposite direction towards the fifth port 34 and then further on 
to the next second interspace in a similar way. 
0053) One embodiment comprises a method for heating by 
means of the device 10. For example, the method is intended 
for heating of the second medium, Such as a liquid or water for 
hot water production in a boiler or similar. For example, the 
method comprises the steps of catalytically burning fuel or a 
mixture of fuel and air in a burner 11 to provide the first 
medium in the form of hot combustion gases, conducting the 
first medium into the heat exchanger 12 and bringing the first 
medium in the axial direction through the heat exchanger 12 
and in the radial direction through the first interspaces of the 
heat exchanger 12, conducting the second medium into the 
second interspaces of the heat exchanger 12 and bringing the 
second medium to flow through the heat exchanger in a first 
axial direction and then radially displaced in the opposite 
axial direction. For example, the second medium is brought to 
flow in a radially outer flow and then in an inner flow while the 
first medium is conducted from the centrally positioned first 
port 30 and outwards in the radial direction. For example, the 
second medium is conducted through the heat exchanger 12 
so that thermal energy from the first medium first is trans 
ferred to the radially inner flow of the second medium and 



US 2015/036947S A1 

then to the outer flow thereof. For example, the method com 
prises steps for conducting fuel into the burner 11 while 
simultaneously cooling the inner cover 24 of the burner, 
which is described with reference to FIG. 2 and FIG. 3. For 
example, the method comprises steps for conducting the first 
and second medium through the heat exchanger 12 and along 
the plates 17 as described with reference to FIGS. 4-9. 
0054 With reference to FIG.10 and FIG. 11 the burner 11 

is illustrated according to an alternative embodiment. The 
burner 11 comprises the inlet 14, the catalyst 15, the outlet 16, 
the outer cover 23, the inner cover 24, the space 25 and the 
opening 26 connecting the space and the chamber 27, as 
described above with reference to FIGS. 2 and 3. In the 
embodiment of FIGS. 10 and 11 a guiding device 44 is 
arranged inside the inner cover 24 in front of the opening 26. 
The opening 26 is illustrated by means of a dashed line in FIG. 
11. The guiding device 44 is arranged to guide the incoming 
flow of fuel towards the circumference of the inner cover 24 
to obtain efficient combustion and avoid backfiring of the fuel 
while simultaneously cooling the circumference of the inner 
cover 24 and screening off the first end 28, 29 of the covers 23, 
24 from the combustion. For example, the guiding device 44 
is formed as a plate arranged within the first end 29 of the 
inner cover 24 and coaxially with the opening 26 to form a gap 
45 between the guiding device 44 and the first end 29 of the 
inner cover 24. Hence, the guiding device 44 is arranged at a 
distance in the axial direction from the first end 29 of the inner 
cover 24 to form the gap 45, so that the incoming fuel can flow 
axially through the opening 26 and up to the guiding device 
44, after which the fuel is forced to flow radially towards the 
inner curved surface of the inner cover 24 before the fuel 
reaches the catalyst 15. The guiding device 44 is, for example, 
a circular plate having a diameter being Smaller than the 
diameter of the inner cover 24. For example, the gap is 1-10 
mm or 2-5 mm. 

1. A burner (11) for combustion of fuel, comprising an 
outer cover (23) having an inlet (14) for the fuel, and a 
combustion chamber (27) arranged within the outer cover 
(23), in which chamber the fuel is converted into combustion 
gases, characterized in that the burner (11) comprises an inner 
cover (24) provided with an inlet opening (26) for the fuel, the 
inner cover being arranged within the outer cover (23) to form 
a space (25) between the outer cover (23) and the inner cover 
(24) for conducting incoming fuel around the inner cover (24) 
and to the inlet opening (26) of the inner cover (24). 

2. A burner according to claim 1, wherein the inlet (14) in 
the outer cover (23) is displaced in relation to the inlet open 
ing (26) in the inner cover (24). 

3. A burner according to claim 2, wherein the inlet (14) is 
arranged in an angle to the inlet opening (26). 
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4. A burner according to claim 3, wherein the inlet (14) is 
arranged to conduct fuel into the space (25) in a direction 
perpendicular to a centre axis (A) of the burner, wherein the 
inlet opening (26) is arranged for conducting the fuel into the 
combustion chamber (27) in a direction along the centre axis 
(A). 

5. A burner according to claim 1, wherein the outer and 
inner covers (23, 24) are cylinder shaped, wherein the inner 
cover (24) is arrange concentric in the outer cover (23), and 
wherein the inlet (14) is arranged in a wall of the outer cover 
(23) enclosing the combustion chamber (27), and wherein the 
inlet opening (26) is arranged in an end wall (29) of the inner 
cover (24). 

6. A burner according to claim 5, wherein the end wall (29) 
of the inner cover (24) is arranged in parallel to an end wall 
(28) of the outer cover (23). 

7. A burner according to claim 1, wherein a guiding device 
(44) is arranged within the inner cover (24) in front of the 
opening (26) to guide the incoming flow of fuel towards the 
circumference of the inner cover (24). 

8. A burner according to claim 7, wherein the guiding 
device (44) is formed as a plate arranged within the end wall 
(29) of the inner cover (24) and coaxially with the opening 
(26) to form a gap (45) between the guiding device (44) and 
the end wall (29) of the inner cover (24). 

9. Aburner according to claim 1, comprising a catalyst (15) 
for catalytic combustion of the fuel to combustion gases. 

10. Aburner according to claim 9, wherein the catalyst (15) 
is arranged within the inner cover (24). 

11. Aburner according to claim 9, wherein the catalyst (15) 
is tapered. 

12. A burner according to claim 11, wherein the catalyst 
(15) is conical or formed as a half sphere. 

13. A device for heating, comprising a burner (11) accord 
ing to claim 1 to provide a first medium through combustion 
of fuel, and a plate heat exchanger (12) connected to the 
burner (11) to transfer heat from the first medium to a second 
medium. 

14. A device according to claim 13, wherein the heat 
exchanger (12) comprises a plurality of heat exchanger plates 
(17) forming a plate package. 

15. A device according to claim 14, wherein the heat 
exchanger plates (17) are arranged with a first port (30) for the 
first medium, which first port is arranged centrally in the 
plates (17), and wherein a first side of the plates (17) is 
arranged to provide a radial flow of the first medium between 
the first port (30) and a position beyond the circumference of 
the plates (17). 


