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(57)  The invention relates to a method of discharg-
ing products of combustion from a burner pipe (2) of a
solid fuel burner (1), whereby combustion gases formed
during combustion are passed in and out from the burn-
er pipe in a first direction (A), substantially coinciding
with the center axis (C) of the burner pipe, wherein the

Burner with helicoidal path for combustion products

combustion gases after having left the burner pipe (2)
are redirected substantially 180° and are subjected to a
helical movement around the outer side of the burner
pipe (2) while at the same time being conveyed back in
a general second direction (B) along the outer side of
the burner pipe (2), simultaneously emitting heat to a
surrounding heat absorbing medium.
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Description
TECHNICAL FIELD

[0001] The present invention relates generally to the
combustion of solid fuel for heating purposes, and spe-
cifically relates to a method of discharging products of
combustion from a burner pipe of a solid fuel burner, as
specified in the preamble of the attached claim 1, a com-
bustion system or installation having a solid fuel burner,
as specified in the preamble of the attached claim 6 and
a solid fuel burner as specified in the preamble of the
attached claim 12.

BACKGROUND

[0002] Burners and other equipment for burning dif-
ferent kinds of solid fuel, predominantly pellets, but also
wood chips and to a certain degree also residual mate-
rials such as sawdust and certain types of waste, have
been developed for a long time within the technical field
in question. Said development has basically aimed at
improving the burner designs as such for the purpose
of theoretically optimizing the combustion of solid fuel,
and not at finding new total solutions such as combina-
tions of burner, boiler and possibly accumulator tank that
are adapted to each other and that are optimized for the
combustion of the type of fuel in question.

[0003] This has lead to the fact that although a very
large number of burner designs have been developed,
which in many cases have presented very good theo-
retical properties with regard to the combustion, said
burners have with few exceptions been designed for the
purpose of being installed in a traditional multi-fuel boiler
or oil-fired boiler, as a replacement for the oil burner in-
itially intended for the boiler. This is a bad starting-point
when designing a combustion installation or system in-
tended to be employed mainly for burning the type of
fuel in question. In practice this approach leads to the
fact that such a combination of a novel burner and a tra-
ditional boiler will suffer from a number of unfortunate
limitations.

[0004] One problem encountered in this connection is
the fact that regarding the size and configuration of the
combustion chamber and of the heat exchanger surface
the traditional boilers are not designed specifically for
burning pellets. In particular they are designed having
a large water-cooled surface that in practical operation
easily leads to an incomplete combustion in combina-
tion with for instance a pellet burner. When the burner
pipe of the burner is positioned horizontally the incom-
plete combustion in turn often leads to residual un-
burned particles accumulating in the boiler. Finally, the
combustion residue, that is residual products of com-
bustion in the form of ash, may conventionally be a
source of problem, both with regard to the produced
amount and to the actual ash-discharge, that is the re-
moval of ash from the combustion chamber or fire.
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[0005] As was mentioned above, very little has there-
fore been done to find total solutions that are specifically
directed towards the combustion of solid fuel of the kind
in question, and towards the subsequent heat ex-
change, instead of being compromises in the form of
burners adapted to an application in conventional boil-
ers.

SUMMARY OF THE INVENTION

[0006] A basic object of the invention is to find a sim-
ple and comparatively very inexpensive method of en-
abling the production of a combustion installation for sol-
id material that is designed based on the current de-
mands for functionality, compactness and possibility of
integrating different heat sources. Expressed otherwise
the object is to provide a method of solving the above
discussed problems, starting directly from the condi-
tions applicable to the combustion of the fuel in question,
instead of the usual adjustment of a traditional combus-
tion installation.

[0007] The invention is based on the insight that a
very efficient cooling of the combustion gases in combi-
nation with an unprecedented functionality can be ob-
tained by redirecting the combustion gases immediately
after they have left the burner, and by passing them back
a long path along the outer side of the burner pipe, in a
direction opposite the in-feed direction of the fuel. In par-
ticular, the invention suggests subjecting the combus-
tion gases to a helical motion around the outer side of
the burner pipe while being simultaneously passed back
along the outside of the burner pipe, in a direction gen-
erally opposite that of the fuel in-feed direction, and
emitting heat to a surrounding heat absorbing medium.
The burner pipe is caused to rotate and a first feed screw
is provided at the outer periphery of the burner pipe,
fixed to the burner pipe. In addition to the efficient cool-
ing of the combustion gases this provides for an im-
proved discharge of combustion residue in a very com-
pact design that is very well suited for integration into
installations or systems having anything from a very
small water-filled jacket or cassette to an accumulator
tank, for instance in a heating system designed for sev-
eral different heat sources.

[0008] In accordance with the embodiments specified
in claims 2 and 3 a very efficient and complete combus-
tion may be obtained by subjecting a fuel-air mixture and
the combustion gases as well as possible combustion
residue to a rotary motion by means of a tangential sec-
ondary-air supply and/or by means of a formation on the
inner surface of the burner pipe, which also supports the
discharge of the combustion gases and combustion res-
idue from the burner pipe.

[0009] According to a further embodiment of the in-
vention, which is specified in claim 4, the combustion
gases and the combustion residue is transported back
along substantially the entire length of the burner pipe
and is diverted from the burner in connection with a first
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end thereof, where the fuel supply is provided. This cre-
ates a possibility of designing an extremely compact unit
consisting of an integrated burner and boiler, designed
as a cassette that may be installed for instance in an
accumulator tank or other water container.

[0010] In accordance with an embodiment of the in-
vention specified in claim 5 the design in accordance
with the basic object of the invention is combined with
such a dimensioning and insulation of the burner pipe
that a substantially complete combustion of the fuel
takes place in the burner pipe, which will thereby prac-
tically form the burner as well as the heater.

[0011] In accordance with another aspect of the in-
vention, specified in claim 6, a combustion installation
of the kind stated in the introduction is provided, which
employs the principles of the present invention. In this
installation according to the invention, the combustion
gas duct is substantially helical and consists of an outer
duct wall that surrounds the outer circumference of the
burner pipe, that is provided with an end wall at a dis-
tance outside one end of the burner pipe, that extends
along the outer side of the burner pipe and that is in con-
tact with a heat absorbing medium at its outer side.
When the combustion gases have left said end of the
burner pipe they are redirected 180° and are thereby
lead back along the outer side of the burner pipe while
emitting heat to the surrounding heat absorbing medi-
um. The burner pipe is provided with an outer helix form-
ing the helical duct as well as a feed screw is rotatably
journalled and is caused to rotate by a drive means,
thereby enhancing the discharge of combustion resi-
due.

[0012] Embodiments of this second aspect of the in-
vention are specified in the dependent claims 7-11.
[0013] Yet another aspect of the invention, as speci-
fied in claim 12, relates to a solid fuel burner designed
in accordance with the basic principles of the invention.
According to the invention the burner pipe of the burner
is provided with a first feed screw at its outer circumfer-
ence, said feed screw being rigidly attached thereto.
The burner pipe is rotatably journalled and is connected
to a drive means for rotating the burner pipe around its
longitudinal center axis.

[0014] Embodiments of this last mentioned aspect of
the invention are specified in the dependent claims
13-18.

[0015] Other objects, features and advantages of the
invention will be readily appreciated upon reading the
dependent claims and the below description of exempli-
fying embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The invention will now be described in detail
below, with reference to the accompanying drawings, in
which:

Fig. 1 illustrates a longitudinal section through a
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burner according to the present invention, in
an embodiment where it is installed as a cas-
sette in an accumulator tank, and
Fig. 2 illustrates a cross section through the burner
illustrated in fig. 1, along the line I-1.

DETAILED DESCRIPTION

[0017] With reference primarily to figure 1 the basic
principles of the invention will now be described with the
aid of an embodiment thereof. Simultaneously the ad-
vantages of the invention over conventional installations
will be explained. In both drawing figures the basic prin-
ciples of the invention are illustrated by means of a very
schematically illustrated embodiment.

[0018] Fig. 1 illustrates a longitudinal section through
a burner that is generally designated by the reference
numeral 1 and that in its illustrated design is intended
for burning pellets. However, with small modifications
that are not specifically illustrated or described herein
the burner may be adapted for burning other solid fuels,
such as chips and sawdust.

[0019] The burner 1 is illustrated in fig. 1 in an appli-
cation for integration into an accumulator tank 10, which
is only schematically indicated, or other corresponding
water volume. For this application the burner 1 is de-
signed as a unit, such as a cassette that may be inserted
into a cavity 6 in the accumulator tank 10. In a manner
that will be described more closely below the wall 7 of
the cavity 6 in the accumulator tank 10 forms an outer
duct wall of a combustion gas duct that leads out from
the burner 1 and the inner channel wall of which is
formed by the outer side of the burner pipe 2 of the burn-
er 1. An end wall 7a closes the cavity or combustion gas
channel 6 inwardly. With this design the effect is
achieved that after having left the burner pipe 2 the com-
bustion gases are redirected substantially 180° and are
subjected to a helical motion around the outer side of
the burner pipe 2, as will be described below. Simulta-
neously the combustion gases are lead back along the
outer side of the burner pipe 2, in a direction B that is
generally opposite to an in-feed direction A for fuel, while
emitting heat to the surrounding heat absorbing medium
in the tank 10.

[0020] In its installed condition the burner pipe 2 ex-
tends into the cavity 6, and a forward end 2b thereof
ends at a distance from the end wall 7a of the combus-
tion gas duct 6. At a rear end 2a thereof the burner pipe
2 is rotatably journalled in a base unit 12 through appro-
priate bearings 13. In the embodiment of fig. 1 the con-
figuration of the base unit 12 is illustrated in principle. It
shall be obvious though, that the details of the base unit
design can be changed and modified to a great extent
within the scope of the invention, for adaptation to the
application in question.

[0021] The base unit 12 basically consists of a support
pipe 14 on which the burner pipe 2 is rotatably jour-
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nalled. A centre -pipe 11 coinciding with the longitudinal
centre axis C of the burner 1 is provided in the interior
of the support pipe 14, and serves to supply air, prefer-
ably primary air, to the combustion/gasification zone X
of the burner 1. Furthermore, the support pipe 14 com-
municates with a fuel supply, generally designated by
the reference numeral 5, through an infeed pipe 15.
Thus, the fuel supply 5 is a gravity feed which, when
required, may be supplemented by an active feeding by
means of a screw or the like in the support pipe 14. An
example of this is indicated in fig. 1 and is described
more closely below. The fuel is fed from a storage con-
tainer, not shown, for the type of fuel in question, into
the support pipe 14 and further into the burner pipe 2.
The fuel feed in the burner pipe is then performed in a
manner described below.

[0022] A drive motor 8 is also supported by the base
unit 12 to transmit rotation to the burner pipe 2 through
a transmission 16 provided in a transmission housing
17. As is indicated in fig. 1, the transmission is suitably
of the type including an endless chain or belt passed
over corresponding wheels attached to the output shaft
of the motor 8 and to the outer side of the burner pipe 2
respectively, but other types of appropriate transmis-
sions may also be employed.

[0023] The transmission housing 17 is built together
with a connecting portion 18, a connecting wall 18a of
which is intended to form a fluid tight connection with
the outer wall of the accumulator 10, surrounding the
cavity 6. For this purpose the connecting wall 18a is
formed having a central opening surrounded by a flange
18b that is intended to be inserted into the cavity 6. The
base unit is then connected to the accumulator tank 10
by means of suitable connecting means, not shown, for
instance in the shape of bolt connections. In order to
provide the fluid-tight connection the connecting wall
18a and/or the connecting flange 18b are at their outer
side provided with a suitable sealing material, as is in-
dicated at 19.

[0024] At its upper part the connecting portion 18 is
connected to a combustion gas pipe 20 through which
the combustion gases are lead out to the atmosphere.
Through the measures that are suggested according to
the invention and that are described more closely below,
the combustion gas temperature has been lowered so
substantially in this stage that, if so desired, no chimney
is required. At its lower part the connecting portion 18 is
furthermore formed having an ash-collecting pocket 21,
see fig. 2. Combustion residue that is discharged from
the burner 1 and the cavity 6 in the manner described
below, is collected in said pocket 21 so that it may be
removed through a door that is not illustrated in the
drawings,

[0025] The actual burner pipe 2 shall now be de-
scribed. As is clear from the above, the burner pipe 2 is
rotatably supported on the support pipe 14 with its rear
or first end 2a. In its installed condition the burner pipe
2 isinserted into the cavity 6 in the accumulator tank 10,
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so that its second or forward end terminates at a rela-
tively short distance from the end wall 7a of the cavity
6. In the illustrated embodiment the burner pipe 2 basi-
cally consists of a cylindrical steel pipe that at its inner
surface may be provided with a thermal insulation 9 pref-
erably consisting of a ceramic material. The fact that the
combustion gases are passed on the outside of the
burner pipe 2, creates a kind of "insulation zone" be-
tween the combustion in the burner pipe 2 and the com-
paratively cold water in the tank 10. This may also be
expressed so that the combustion zone is "insulated"-
compared to a situation where it was directly surrounded
by air or water - which results in a higher temperature
in the afterburning zone X, - Y. By virtue of this insulation
9, or alternatively solely by the insulation of the burner
pipe achieved by the surrounding combustion gas duct,
and a corresponding dimensioning of the burner pipe 2
the gasification of the fuel as well as the afterburning
may take place in the burner pipe 2, which does thereby
also serve as a heater from which the combustion gases
may be discharged directly to the combustion gas duct
formed in the cavity 6.

[0026] In this connection it shall also be mentioned
that within the scope of the invention it is conceivable to
rotatably journal the burner pipe 2 directly in the cavity
6, that is without any specific bearings. Naturally, this
can be done under the presumption that problems re-
lating to friction and wear can be solved in the applica-
tion in question.

[0027] Normally the infeed of the fuel is accomplished
by the above mentioned gravity feed, possibly in com-
bination with a separate feed screw. However, fig. 1 il-
lustrates an example of a possible further alternative. A
continuos inner helix 4 may be provided on the inner
side of the burner pipe 2, extending substantially from
the first end 2a of the burner pipe to the combustion zone
X. This inner helix 4 forms a feed screw serving to con-
tinuously feed fuel into and through the burner pipe 2,
up to the combustion zone X, when the burner pipe is
rotated. As is indicated in fig. 1, it may be appropriate
to perform the infeed of fuel from the area below the in-
feed pipe 15 and up to the rear end 2a of the burner pipe
2 by forming the inner feed screw 4 having an infeed
portion 4". In the illustrated embodiment this infeed por-
tion is formed having a smaller diameter than the main
portion of the feed screw 4 and is extended in a canti-
levered manner into the support pipe 14, almost up to
the end wall thereof. In another embodiment the infeed
portion 4" may be formed having substantially the same
diameter as the main portion.

[0028] Asis indicated with dash-dot lines in fig. 1, itis
also possible to achieve a very favorable influence on
the combustion by providing a formation 4, for instance
having a helical shape, in the afterburning zone X, -,
at the inner side of the insulation 9. This provides for a
continuos "overturning" of the fuel such that new surfac-
es of unburned portions thereof are continuously ex-
posed, thereby obtaining a very clean combustion. Such
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a helical shape 4' may also contribute to the discharge
of the combustion gases and possible combustion res-
idue, that is ash, from the burner pipe 2, at Y. Thereby,
the formations 4', possibly in combination with a later
described tangential secondary air supply, would serve
the purpose of generating a rotating air/fuel vortex inside
the burner pipe, so that unburned particles will be
present in a hot environment along such a long and hel-
ical path that complete combustion is achieved.

[0029] An outer uninterrupted helix 3 is provided on
the outer side of the burner pipe 2, likewise extended
substantially from the first end 2a to the second end 2b
thereof. This outer helix 3 forms an outer feed screw
serving the purpose of discharging the combustion gas-
es formed during combustion, upon rotation of the burn-
er pipe 2. The combustion gases are discharged along
a helical path from the forward end 2b of the burner pipe
2 and to the connecting portion 12 and further on to the
combustion gas pipe 20. Moreover, the outer feed screw
3 serves the purpose of discharging the combustion res-
idue that is brought out from the forward end 2b of the
burner pipe 2 and falls down onto the bottom of the sub-
stantially horizontally provided cavity 6. This combus-
tion residue, essentially in the form of ash, is pushed
along the bottom of the cavity 6 by the outer feed screw,
in a direction towards the rear end 2a of the burner pipe
2, until it falls down into the ash-collecting pocket 21,
from which it can be removed at regular intervals.
[0030] In the illustrated embodiment the outer feed
screw 3 is formed having a differing pitch along its
length, as is clear from fig. 1. Here, the outer feed screw
3 has a decreasing pitch as seen in a direction from the
forward end 2b of the burner pipe 2 towards its rear end,
and this configuration is preferred in most cases, since
the combustion gases have a higher temperature and
thereby a larger volume closer to the forward end of the
burner pipe. The inner helical formation 4'may likewise
have a variable pitch.

[0031] In case an inner feed screw 4 is employed this
may have a constant pitch that in itself is varied depend-
ing upon the specific application, the employed fuel etc.,
since the pitch of the feed screw in the rear area of the
burner pipe 2 would determine the fuel feed rate at a
fixed rotational speed of the burner pipe 2, and thereby
would determine the effective output of the boiler.
[0032] The operation of the illustrated embodiment of
the invention will now be briefly described. Fuel is intro-
duced from the storage container, not shown, to the
burner pipe 2 through the infeed pipe 15 and the support
pipe 14. The fuel is fed into the burner pipe, in a direction
towards the combustion zone X. In this connection it
shall be emphasized that the speed of the motor 8 may
be regulated by means of appropriate control equipment
that forms no part of the present invention. However, in
the case where the burner is installed in an accumulator
tank the control equipment may be a simple on-off con-
trol, since the water volume of the tank serves as a buffer
and provides for reasonable operating times. In other

10

15

20

25

30

35

40

45

50

55

applications it may be justified to employ a more sophis-
ticated control providing a continuos adjustment of the
effective output to the particular demand.

[0033] Inthe indicated manner primary air is supplied
at the beginning of the combustion zone X through the
central pipe 11. In a manner not specifically illustrated,
secondary air is supplied at the arrows designated by L
in the combustion zone, preferably through channels in
the burner pipe 2. The secondary air may advanta-
geously be supplied in a tangential direction - with re-
spect to the circumference of the burner pipe - in order
to cause rotation of the fuel-air mixture in the burner pipe
2.

[0034] Afterthe combustion zone X and the afterburn-
ing zone X, - Y the combustion gases and ash formed
during combustion are brought out from the burner pipe
2 atY and enter the cavity 6 in the accumulator tank 10.
This cavity 6 together with the outer side of the burner
pipe 2 and the outer feed screw 3 formed there, form a
combustion gas duct as well as an ash discharge means
or ash conveyor. Thus, through the rotation of the burner
pipe and thereby also of the screw 3, the combustion
gases will be passed along a long helical path around
the wall 7 of the cavity so that they will be maximally
cooled by the extended contact with the wall 7 in turn
being cooled by the water or a corresponding medium
in the tank 10. This means that when the combustion
gases reach the connecting portion 18 and the combus-
tion gas pipe 20 they have been cooled to such a low
temperature that it does not present any problem to
reach a solution where no chimney is required for dis-
charging the combustion gases to the atmosphere, pro-
vided that the dimensioning and adjustment or setting
is correct. As examples of such dimensioning and set-
ting can be mentioned the dimensioning/control of the
primary and secondary air blower, the selection of the
pitch of the outer screw 3 or the radial size of the com-
bustion gas duct, that is the spacing between the burner
pipe 2 and the outer wall 7. Simultaneously the ash and
other possible combustion residue collecting on the bot-
tom of the cavity 6, is discharged therefrom by the outer
screw 3, to finally fall down into the ash collecting pocket
21. In this connection, it shall be emphasized that in the
drawing figures the distance between the outer feed
screw 3 and the wall 7 of the cavity 6 has been exag-
gerated for the purpose of clarifying the illustration, and
that the distance is in reality essentially smaller.

[0035] In certain applications, especially in combina-
tion with an accumulator tank, where the temperature of
the combustion gases might be lowered so much that
condensation within the combustion gas duct would
cause a serious problem, the pitch of the first outer helix
3 as well as the distance between the burner pipe 2 and
the duct wall 7 may be varied so that the desired com-
bustion gas temperature is achieved.

[0036] On the other hand, using corrosion resistant
materials in combination with the provision of an outlet
for condensate, an efficient condensing burner may be
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designed by means of the invention.

[0037] In view of the above description it is now clear
that the characterizing feature of the invention, in its ba-
sic scope, is the fact that the supply of fuel and the dis-
charge of combustion gases as well as the removal of
ash is carried out generally from the same area of the
installation, in mutually opposite directions. Hereby, the
burner may be designed to be very compact so that it is
very well suited for a direct installation in a water volume,
the wall of which contributes to forming the combustion
gas duct. The burner may easily be installed in an ac-
cumulator tank as a direct substitution for an electric
heating element. In this manner is provided a possibility
of performing a very simple connection of the combus-
tion gas discharge as well as of the fuel supply.

[0038] Another advantage that is achieved by virtue
of the design comprising one single moveable part in
the form of the rotary burner pipe being provided with
outer and inner helixes, is a very simple and service
friendly design. Such a design is well suited for being
produced as a cassette that may be readily installed and
replaced.

[0039] The feeding of the combustion gases in the
helical combustion gas duct formed by the flange is
achieved through an appropriate setting and control of
an appropriate separate blower or by means of the blow-
er performing the supply of primary and secondary air.
[0040] Furthermore, the invention is very well suited
for an application in systems integrating several heat
sources and requiring an accumulation volume, such as
a combination system utilizing solar heat, solid fuel heat-
ing, preferably with pellets, and night tariff.

[0041] In an alternative use of the invention a com-
bustion installation is provided having minimal dimen-
sions. This is accomplished by inserting the burner 1 into
a cavity of a water cassette that may have a minimal
water volume of from for instance 10 liters and upwards.
In the example of a water volume of 10 liters the burner
pipe 2 would be jacketed by a water gap of approximate-
ly 2 cm and would in practice function as a flow-through
heater. This solution may well be applied to anything
from a tiled stove or an iron stove having a thin water
jacket, to a boiler having a small water volume and up
to a cassette in an accumulator tank.

[0042] It will be understood by those skilled in the art
that various modifications and changes may be made
to the present invention without departure from the
scope thereof, which is defined by the appended claims.

Claims

1. A method of discharging products of combustion
from a burner pipe (2) of a solid fuel burner (1),
whereby combustion gases and combustion resi-
due formed during combustion are conducted in
and passed out from the burner pipe in a first direc-
tion (A), substantially coinciding with the center axis
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(C) of the burner pipe, whereby the combustion gas-
es after having left the burner pipe, (2) are conveyed
in the general second direction (B), back along the
outer side of the burner pipe (2) while emitting heat
to a surrounding heat absorbing medium, charac-
terized in that the combustion gases at the same
time as they are redirected substantially 180° are
subjected to a helical motion around the outer side
of the burner pipe (2) by means of an outer helix (3)
fixed to its outer circumference and in that combus-
tion residue after having left the burner pipe, (2) are
conveyed back along the outer side of the burner
pipe (2) in the general second direction (B) through
rotation of the burner pipe (2) and the outer helix (3)
forming a first feed screw.

2. A method according to claim 1, characterized in
that initially an fuel/air mixture and then the com-
bustion gases and possible combustion residue are
set in a rotary motion in the burner pipe (2) by
means of a tangential secondary air supply, thereby
also supporting the discharge of the combustion
gases and combustion residue from the burner pipe
(2) in said first direction (A).

3. A method according to claims 1 or 2, character-
ized in that initially an fuel/air mixture and then the
combustion gases and possible combustion resi-
due are set in a rotary motion in the burner pipe (2)
by the provision of a formation (4') at the inner sur-
face of the burner pipe (2), thereby also supporting
the discharge of the combustion gases and com-
bustion residue from the burner pipe (2) in said first
direction (A).

4. A method according to any of claims 1-3, char-
acterized in that the combustion gases and the
combustion residue is conveyed back in the general
second direction (B) along substantially the full
length of the burner pipe (2) and is discharged from
the burner (1) in connection with a first end (2a)
thereof, at which the fuel supply (5) to the burner is
provided.

5. A method according to any of claims 1-4, char-
acterized in that the burner pipe (2) is dimensioned
having such a diameter and length and is insulated
such that an essentially complete combustion of the
fuel takes place in the burner pipe, which does
thereby also form the combustion chamber of the
burner.

6. A combustion installation having a burner (1) for
solid fuel, consisting of a burner pipe (2) with a first
end (2a) thereof being adapted for connection to a
fuel supply (5) and with a second end (2b) thereof
communicating with a combustion gas duct (6) con-
sisting of an outer duct wall (7) that surrounds the
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outer circumference of the burner pipe (2), that has
an end wall (7a) provided at a distance outside the
second end (2b) of the burner pipe, that is extended
along the outer side of the burner pipe (2) and that
at its outer side is in contact with a heat absorbing
medium, whereby the combustion gases, after hav-
ing left the second end (2b) of the burner pipe (2)
are conveyed back along the outside of the burner
pipe (2) while emitting heat to the surrounding heat
absorbing medium, characterized in that the burn-
er pipe (2) is provided with a firmly attached outer
helix (3) at its outer circumference, said first outer
helix forming a substantially helical combustion gas
duct (6) through which the combustion gases are
fed from the burner pipe in a helical path, and in that
the burner pipe (2) is rotatably journalled, whereby
combustion residue discharged from the second
end (2b) of the burner pipe (2) are fed by the outer
helix (3) as a first feed screw towards the first end
(2a) of the burner pipe as the burner pipe is rotated
by a drive means (8).

7. A combustion installation according to claim 6,
characterized in that the burner pipe (2) has a gen-
erally cylindrical shape and is provided substantially
horizontally, centered in the combustion gas duct

(6).

8. A combustion installation according to claim 6 or
7, characterized in that the outer helix (3) forming
the first feed screw is designed having a varying
pitch and in that the pitch decreases stepwise or
gradually in a direction from the second end (2b) of
the burner pipe (2) towards its first end (2a).

9. A combustion installation according to any of
claims 6-8, characterized in that in an afterburning
zone (X4-Y) the burner pipe (2) is provided with a
formation (4') at its inner surface, said formation
serving to set a fuel-air mixture and the combustion
gases as well as possible combustion residue in a
helical motion and also to support the discharge of
the combustion gases and the combustion residue
from the burner pipe (2).

10. A combustion installation according to any of
claims 6-9, characterized in that the outer wall (7)
of the combustion gas duct (6) is formed in a storage
unit (10) for a heat absorbing medium and in that
he burner (1) is designed as a unit, in the form of a
cassette being insertable into and mountable to the
storage unit (10), whereby, in the installed condi-
tion, the combustion gas duct (6) extends along
substantially the full length of the burner pipe (2)
and whereby the burner (1) in connection with the
first end (2a) of the burner pipe is provided with a
base unit (12) being sealed against the storage vol-
ume and communicating with the combustion gas
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duct (6) for discharging cooled combustion gases
and/or combustion residue from the combustion
gas duct.

11. A combustion installation according to claim 8,
characterized in that the burner pipe (2) forms the
combustion chamber of the burner (1), by being de-
signed having such a relationship between its
length and its cross section and by being provided
with such an insulation that an essentially complete
combustion of the fuel takes place therein.

12. A burner (1) for solid fuel consisting of a burner
pipe (2) having a first end (2a) being adapted for
connection to a fuel supply (5) and having a second
end (2b) therof communicating with a combustion
gas duct (6), characterized in that the burner pipe
(2) is provided with a firmly attached outer helix (3)
at its outer circumference, in that the burner pipe is
rotatably journalled and is connected to a drive
means (8) for rotation thereof around its longitudinal
center axis (C).

13. A burner (1) according to claim 12, character-
ized in that the burner pipe (2) forms the combus-
tion chamber of the burner (1), by being designed
having such a relationship between its length and
its cross section and by being provided with such
an insulation that an essentially complete combus-
tion of the fuel takes place therein.

14. A burner (1) according to claims 12 or 13, char-
acterized in that the outer helix (3) is designed hav-
ing a varying pitch and in that the pitch decreases
stepwise or gradually in a direction from the second
end (2b) of the burner pipe (2) towards its first end
(2a).

25. A burner (1) according any of claims 11-14,
characterized in that in an afterburning zone (X;-
Y) the burner pipe (2) is provided with a formation
(4") atits inner surface, said formation serving to set
a fuel-air mixture and combustion gases as well as
possible combustion residue in a rotary motion.

16. A burner (1) according to any of claims 11-15,
characterized in that the burner pipe (2) has a gen-
erally cylindrical shape.

17. A burner (1) according to any of claims 11-16,
characterized in that at its inner peripheral surface
the burner pipe (2) is provided with a layer (9) of
refractory material, preferably a ceramic material.

18. A burner (1) according to any of claims 11-17,
characterized in that it is designed as a unit, in the
form of a cassette being insertable into and mount-
able to a storage unit (10) for a heat absorbing me-
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dium, whereby the burner (1) in connection with a
first end (2a) of the burner pipe (2) is provided with
a base unit (12) being sealed against the storage
volume, forming an outlet (18, 20) for discharging
cooled combustion gases, and/or an outlet (21) for
discharging combustion residue and rotatably sup-
porting the burner pipe therein.
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