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Description

TECHNICAL FIELD

[0001] The invention relates to a device for the com-
bustion of solid fuel in the form of granules, pellets, chips
or other fragmented or finely divided form, comprising a
rotary reactor drum, which forms the main combustion
chamber and has a rear end wall and at the opposite
end an outlet for combustion gases to a boiler part for
heat transfer to water-cooled surfaces, for example, or
other heat-absorbing means, an inlet for combustion air
to the main combustion chamber, means for feeding fuel
through the rear end wall of the reactor drum and means
for rotating the reactor drum around its centre axis.

BACKGROUND TO THE INVENTION

[0002] Combustion devices of the type specified
above have been known for a long time and a number
of different designs have been suggested over the
years. The Swedish patent specification 450734 shows
a combustion device which is used to a large extent. The
Swedish patent application 9602495-5, which has not
yet been published, shows another, improved combus-
tion device with a double-walled reactor drum, in which
the space between the inner and outer reactor walls is
divided into longitudinal channels, means being dis-
posed for leading combustion air into at least some of
these channels and the inner reactor drum wall being
provided with through holes for the introduction of com-
bustion air from the channels into the combustion cham-
ber in the reactor drum. A related combustion device is
disclosed also by the European patent application EP 0
346 531 A.

BRIEF DESCRIPTION OF THE INVENTION

[0003] The object of the invention is to provide a com-
bustion device of the type specified in the preamble,
which can generate more power than other combustion
devices of the same size and equipped in the same
manner. These and other aims can be achieved by what
is specified in the characterizing part of the appending
claim 1.
[0004] Further features and aspects of the invention
are apparent from the sub-claims and from the following
description of a preferred embodiment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The enclosed drawing shows a side view, part-
ly in section, of a preferred embodiment of the device
according to the invention.

DESCRIPTION OF A PREFERRED EMBODIMENT

[0006] The device shown in the drawing comprises

the following main components: a reactor drum I, the
inside of which forms a main or primary combustion
chamber 13, an after- or secondary combustion cham-
ber 14, a fan 27 for combustion air, a feed screw 40 in
a fuel feed pipe 18 for solid fuel in the form of particles,
a motor 41 for rotating the feed screw 40, a driving de-
vice 34 for rotating the reactor drum 1 around an inclined
axis of rotation 2, a down pipe 42 for the fuel and air
conduits, here designated 51, for the combustion air.
The angle of inclination of the reactor drum 1 in relation
to the horizontal, with the front opening 3 of the reactor
drum for combustion gases directed obliquely upwards,
amounts to 15°.
[0007] The rear end wall 65 of the reactor drum 1, like
the main portion of its cylindrical part 66, is double-
walled. The space between the inner and outer walls is
designated 54. The inner wall is provided with holes 55
both in the cylindrical part and in the rear end part for
the introduction of combustion air into the main combus-
tion chamber 13. Furthermore, the intermediate space
54 is divided into channels, such as described in detail
in said SE96024955-3, which is hereby incorporated by
reference into the present specification. More precisely,
the air that flows through these channels can be regu-
lated by valves, so that the combustion air is introduced
preferably or mainly into the parts of the main combus-
tion chamber 13 where the fuel accumulates. To stir the
fuel, fingers 56 are also located on the inside of the re-
actor drum 1, which extend from a distance behind the
front opening 3 right back to the rear wall 65 and follow
the rotation of the reactor drum 1.
[0008] A difference in relation to the device according
to said SE9602495-5 is that the air is drawn in by the
fan 27 through an air intake 27A and pushed via the air
conduits 51 and via the slide valve (not shown) into the
air injection pipe/axle 19, and from the inside 20 of this
on into the channels in the intermediate space 54 and
finally through the holes 55 into the combustion cham-
ber 13.
[0009] The characteristic feature of the invention,
however, is in the first instance an inner, smaller drum
60 in the rear part of the reactor drum 1. The inner, small-
er drum 60 is cylindrical and has a perforated jacket.
According to the embodiment, the drum consists of a
sheet metal drum with holes in the jacket, but a net drum
is also conceivable. The holes in the jacket are desig-
nated 61. These are so small - the diameter or greatest
extension amounts to 10 mm maximum, preferably 8
mm maximum - that the fuel particles cannot pass
through them to any considerable degree. In front, the
drum 60 is completely open. This opening is designated
62. The drum 60 is coaxial with the reactor drum 1 and
surrounds a central feed opening 63 which forms the
orifice of the feed tube 18 for the fuel, which is fed in by
the feed screw 40. The diameter of the drum 60 is some-
what larger than the opening 63. In the annular space
64 between the feed opening 63 and the drum 60, the
rear end wall 65 of the reactor drum 1 has no inlet open-
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ings for combustion air. However, an alternative of this
kind is conceivable, i.e. air injection openings in the said
annular space 64 also. The drum 60 is welded to the
rear end wall of the reactor drum 1.
[0010] During operation, the reactor drum 1 rotates
and with it also the inner drum 60, at the same time as
fuel is fed through the central opening 63 by means of
the feed screw into the smaller, inner drum 60. The fuel
then falls through the front opening 62 and down to-
wards the wall of the reactor drum 1 and further down
into the space 67 between the reactor drum 1 and the
inner drum 60 in the rear part of the main combustion
chamber 13. The fuel in the main combustion chamber
13 is burned by means of the primary air which is blown
in through the openings 55 in the jacket and in the rear
end wall. The fuel which is gradually fed into the inner
drum 60 is dried in this drum before continuing into the
main combustion chamber. The inner drum 60 therefore
functions as a pre-fire-grate, in which any remaining
moisture in the fuel is substantially eliminated. In addi-
tion, the smaller drum 60 appears to function in such a
way that more fuel can accumulate during combustion
in the main combustion chamber, in that the annular
space 67 is more or less filled with fuel which, by means
of the fingers 56 interacting with the inner drum 60, fol-
lows the rotation of the combustion device, which further
increases the power generation of the combustion de-
vice.
[0011] It should also be mentioned in this connection
that the drum 1 does not necessarily have to be rotated
continuously and at a constant speed. The speed can
be varied depending on the power generation required
and can also take place intermittently. Changes be-
tween continuous and intermittent rotation can also take
place. Air also flows out through a number of openings
46 in the bottom part of the annular end wall, which limits
the space 54 forwards and thereby the channels in the
said space. The secondary air which is thus blown out
through the openings 46 maintains the combustion in
the after-or secondary combustion chamber 14, in par-
ticular the combustion of products which were not com-
pletely burnt in the main or primary combustion chamber
13 but passed out into the after-combustion chamber
14. To hinder these products from passing unburnt out
through the opening 3, the front part of the after-com-
bustion chamber is designed to be conically tapering.
[0012] In the rear part of the drum 1, i.e. in the inner
part 67 of the primary or main combustion chamber 13,
in the area of the inner drum 60, where the distribution
of air injection openings 55 in the jacket is densest, and
where the combustion air also is injected through the
holes in the rear wall, the temperature is nevertheless
comparatively low, normally approx. 700-800°C, which
is favourable from the environmental point of view with
regard to the fact that this part of the burner is outside
the boiler. In the front part of the drum 1, and in particular
in the secondary or after-combustion chamber 14,
where "fresh" combustion air is supplied through the

holes 46 to whole but unburnt or incompletely burnt
combustible products, the temperature may rise to over
1000-1300°C, typically approx. 1250°C, which is fa-
vourable, since this gives an efficient heat transfer to the
convection part of the boiler, which is not shown.
[0013] It is to be understood that the device can be
varied within the scope of the invention.
For example, the rotating drum 1 can be disposed com-
pletely horizontally. In this case, however, the drum
should be made tapering, e.g. conically tapering, from
the rear wall forwards, so that the bottom of the drum
has roughly the same angle of inclination as shown in
the embodiment described, i.e. 15°, due to which the
fuel in this case will accumulate in the rear part 67 of the
drum, where the injection of primary air is concentrated.
Furthermore, it is conceivable not to have any sharp cor-
ner at the transition between the rear end wall and the
side wall corresponding to the drum's jacket, but instead
to have a bevelled transition. A design which is most
suitable from some points of view, however, has a burn-
er which is completely void of comers, e.g. a burner with
the principal shape of an egg or pear cut off at both ends,
in which the more pointed part is directed forwards to-
wards the outlet opening. In this case also the burner is
double-walled with the intermediate space between the
walls divided into channels, or otherwise provided with
channels for combustion air from the air inlet pipe, which
surrounds the central fuel feed pipe, and further out-
wards and forwards.

Claims

1. Device for the combustion of solid fuel in the form
of granules, pellets, chips or other fragmented or
finely divided form, comprising a doble-walled, ro-
tary reactor drum (1), forming a space (54) between
the inner and outer walls, said reactor drum (1)
forming α main combustion chamber (13), compris-
ing a rear part (67) and a front part and having a
rear end wall (65) and at the opposite end an outlet
(3) for passing combustion gases to a boiler part for
heat transfer to water-cooled surfaces, for example,
or other heat-absorbing means, an inlet (55) for
passing combustion air to the main combustion
chamber (13), means (40) for feeding fuel through
the rear end wall (65) of the reactor drum (1) and
means (34) for rotating the reactor drum (1) around
its centre axis (2), characterized in that located in-
side the main combustion chamber (13), in its rear
part (67), is an inner drum (60) with a perforated
jacket, which inner drum (60) has smaller dimen-
sions than the reactor drum (1) and is arranged co-
axial with and rotatable with the larger reactor drum
(1) around its centre axis (2), such that at least the
bulk of the fuel is disposed to be fed into the inner,
smaller drum (60) and from this to the surrounding
main combustion chamber (13).
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2. Device according to claim 1, characterized in that
the outer diameter of the inner drum (60) is at least
one-quarter and at most three-quarters of the inner
diameter of the reactor drum (1), preferably at least
one-third and at most two-thirds of the inner diam-
eter ofthe reactor drum (1).

3. Device according to claim 2, characterized in that
the inner drum (60) has a length of at least one-fifth
and at most three-fifths of length of the reactor drum
(1), preferably at least one-quarter and at most half
of length of the reactor drum.

4. Device according to any of claims 1-3, character-
ized in that the inner, perforated drum openings
(61) in the drum jacket have a diameter or maximum
extension of 10 mm max., preferably 8 mm max.,
so that at least the bulk of the solid fuel cannot pass
through these openings but only through a front
opening (62) of the smaller drum.

5. Device according to any of claims 1-4, character-
ized in that the reactor drum (1) slopes, so that the
outlet (3) for combustion gases is turned obliquely
upwards, whereby the fuel, when it leaves the inner
drum (60) through the front opening (62) thereof,
basically accumulates in the rear, annular space
(67) of the burner between the inner drum and the
reactor drum.

6. Device according to claim 5, characterized in that
the angle of inclination in relation to the horizontal
plane is 5-30°, preferably 10-20°, suitably about
15°.

7. Device according to any of claims 1-6, character-
ized in that the inlet openings (55) for combustion
air are located both in the area of the rear end wall
(65) of the reactor drum, at least outside the inner
drum, and in the area between the end wall and the
front outlet opening.

8. Device according to claim 7, characterized in that
there are no inlet openings for combustion air in the
end wall in the annular area (64) behind the inner,
smaller drum (60) between a feed opening (63) for
fuel and said smaller drum.

9. Device according to any of claims 1-8,character-
ized in that the burner has the shape of a cylindrical
or conically tapering drum.

10. Device according to any of claims 1-8, character-
ized in that the burner has the substantial shape of
an egg, pear or other double-curved shape cut off
at both ends, in which the rear wall gradually passes
over into the side wall.

Patentansprüche

1. Vorrichtung für die Verbrennung von festem Brenn-
stoff in Form von Granulat, Pellets, Chips oder einer
anderen fragmentierten oder fein geteilten Form,
aufweisend eine doppelwandige, rotierende Reak-
tortrommel (1), die einen Raum (54) zwischen der
inneren und der äußeren Wand bildet, wobei die
Reaktortrommel (1) eine Hauptbrennkammer (13)
bildet, die einen hinteren Teil (67) und einen vorde-
ren Teil aufweist und eine hintere Endwand (65) und
am gegenüberliegenden Ende einen Auslass (3)
zum Durchlassen von Verbrennungsgasen zu ei-
nem Boilerabschnitt zum Wärmetransfer z.B. auf
wassergekühlte Flächen oder andere wärmeabsor-
bierende Mittel, einen Einlass (55) zum Durchlas-
sen von Verbrennungsluft in die Hauptbrennkam-
mer (13), Mittel (40) zum Zustellen von Brennstoff
durch die hintere Endwand (65) der Reaktortrom-
mel (1) und Mittel (34) zum Rotieren der Reaktor-
trommel (1) um ihre Mittelachse (2) hat, dadurch
gekennzeichnet, dass sich in der Hauptverbren-
nungskammer (13), in ihrem hinteren Teil (67), eine
innere Trommel (60) mit einer perforierten Umman-
telung befindet, wobei die innere Trommel (60) klei-
nere Abmessungen als die Reaktortrommel (1) hat
und koaxial mit der größeren Trommel (1) angeord-
net ist und mit dieser um deren Mittelachse (2) ro-
tierbar ist, so dass wenigstens der Großteil des
Brennstoffs so angeordnet wird, dass er der inneren
kleineren Trommel (60) zugestellt wird und von die-
ser in die umgebende Hauptverbrennungskammer
(13).

2. Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass der äußere Durchmesser der inne-
ren Trommel (60) wenigstens ein Viertel und höch-
stens drei Viertel des inneren Durchmessers der
Reaktortrommel (1) ist, vorzugsweise wenigstens
ein Drittel und höchsten zwei Drittel des inneren
Durchmessers der Reaktortrommel (1).

3. Vorrichtung nach Anspruch 2, dadurch gekenn-
zeichnet, dass die innere Trommel (60) eine Länge
von wenigstens einem Fünftel der Länge und höch-
stens drei Fünftel der Länge der Reaktortrommel
(1) hat, vorzugsweise wenigstens ein Viertel und
höchstens die Hälfte der Länge der Reaktortrom-
mel.

4. Vorrichtung nach einem der Ansprüche 1 bis 3, da-
durch gekennzeichnet, dass die inneren perfo-
rierten Trommelöffnungen (61) in der Trommelum-
mantelung einen Durchmesser oder eine maximale
Ausdehnung von 10 mm maximal, vorzugsweise 8
mm maximal haben, so dass wenigstens der
Großteil des festen Brennstoffs nicht durch diese
Öffnungen passieren kann, sondern nur durch eine
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vordere Öffnung (62) der kleineren Trommel.

5. Vorrichtung nach einem der Ansprüche 1 bis 4, da-
durch gekennzeichnet, dass die Reaktortrommel
(1) schräg ist, so dass der Auslass (3) für die Ver-
brennungsgase schräg nach oben gerichtet ist, wo-
durch der Brennstoff, wenn er die innere Trommel
(60) durch die vordere Öffnung (62) verlässt, sich
im Wesentlichen im hinteren, ringförmigen Raum
(67) des Brenners zwischen der inneren Trommel
und der Reaktortrommel ansammelt.

6. Vorrichtung nach Anspruch 5, dadurch gekenn-
zeichnet, dass der Neigungswinkel im Verhältnis
zur horizontalen Ebene 5° bis 30°, vorzugsweise
10° bis 20° und am geeignetsten 15° ist.

7. Vorrichtung nach einem der Ansprüche 1 bis 6, da-
durch gekennzeichnet, dass die Einlassöffnun-
gen (55) für die Verbrennungsluft sowohl im Bereich
der hinteren Endwand (65) der Reaktortrommel,
wenigstens außerhalb der inneren Trommel, und im
Bereich zwischen der Endwand und der vorderen
Auslassöffnung angeordnet sind.

8. Vorrichtung nach Anspruch 7, dadurch gekenn-
zeichnet, dass keine Einlassöffnungen für Ver-
brennungsluft in der hinteren Endwand im ringför-
migen Bereich (64) hinter der inneren, kleineren
Trommel (60) zwischen einer Zustellöffnung (63) für
Brennstoff und der kleineren Trommel angeordnet
sind.

9. Vorrichtung nach einem der Ansprüche 1 bis 8, da-
durch gekennzeichnet, dass der Brenner die
Form einer zylindrisch oder konisch zulaufenden
Trommel hat.

10. Vorrichtung nach einem der Ansprüche 1 bis 8, da-
durch gekennzeichnet, dass der Brenner im We-
sentlichen die Form eines Eis, einer Birne oder ei-
ner anderen doppelkurvigen Form hat, die an bei-
den Enden abgeschnitten ist und bei der die End-
wand allmählich in die Seitenwand übergeht.

Revendications

1. Dispositif de combustion de combustible solide
sous forme de grains, de boulettes, de fragments
ou d'autre forme fragmentée ou finement divisée,
comprenant un tambour de réacteur rotatif à double
paroi (1), formant un espace (54) entre les parois
internes et externes, ledit tambour de réacteur (1)
formant une chambre de combustion principale
(13), comprenant une partie arrière (67) et une par-
tie avant et ayant une paroi d'extrémité arrière (65)
et à l'extrémité opposée une sortie (3) pour faire

passer les gaz de combustion vers une partie de
chaudière pour transférer la chaleur vers les surfa-
ces refroidies par l'eau, par exemple, ou d'autres
moyens d'absorption de la chaleur, une entrée (55)
pour faire passer l'air de combustion vers la cham-
bre principale de combustion (13), des moyens (40)
pour alimenter en combustible par la paroi d'extré-
mité arrière (65) du tambour de réacteur (1) et des
moyens (34) pour faire pivoter le tambour de réac-
teur (1) autour de son axe central (2), caractérisé
en ce qu'un tambour interne (60) ayant une chemi-
se perforée, est situé à l'intérieur de la chambre de
combustion principale (13), dans sa partie arrière
(67), et les dimensions du tambour interne (60) sont
inférieures à celles du tambour de réacteur (1) et
est disposé de manière coaxiale et pivotable avec
le tambour de réacteur plus grand (1) autour de son
axe central (2), de telle sorte qu'au moins le volume
du combustible soit disposé pour être introduit à l'in-
térieur du tambour interne plus petit (60) et à partir
de celui-ci vers la chambre de combustion principa-
le environnante (13).

2. Dispositif selon la revendication 1, caractérisé en
ce que le diamètre externe du tambour interne (60)
mesure au moins un quart et au moins trois quarts
du diamètre interne du tambour de réacteur (1), de
préférence au moins un tiers et au moins deux tiers
du diamètre intérieur du tambour de réacteur (1).

3. Dispositif selon la revendication 2, caractérisé en
ce que le tambour interne (60) a une longueur d'au
moins un cinquième et au moins trois cinquièmes
de la longueur du tambour de réacteur (1), de pré-
férence au moins un quart et au moins la moitié de
la longueur du tambour de réacteur.

4. Dispositif selon l'une quelconque des revendica-
tions 1 à 3, caractérisé en ce que les orifices du
tambour perforés internes (61) dans la chemise du
tambour ont un diamètre ou une extension maxi-
mum de 10 mm maximum, de préférence 8 mm
maximum, de sorte qu'au moins le volume du com-
bustible solide ne puisse pas passer à travers ces
orifices mais seulement à travers un orifice frontal
(62) du tambour plus petit.

5. Dispositif selon l'une quelconque des revendica-
tions 1 à 4, caractérisé en ce que le tambour du
réacteur (1) a une pente, de sorte que la sortie (3)
pour les gaz de combustion soit tournée de manière
oblique vers le haut, moyennant quoi le combusti-
ble, en sortant du tambour interne (60) par son ori-
fice frontal (62), s'accumule fondamentalement
dans l'espace annulaire arrière (67) du brûleur entre
le tambour interne et le tambour de réacteur.

6. Dispositif selon la revendication 5, caractérisé en
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ce que l'angle d'inclinaison par rapport au plan ho-
rizontal est de 5 à 30°, de préférence de 10 à 20°,
de manière appropriée d'environ 15°.

7. Dispositif selon l'une quelconque des revendica-
tions 1 à 6, caractérisé en ce que les orifices d'en-
trée (55) pour l'air de combustion sont situés à la
fois dans la zone de la paroi d'extrémité arrière (65)
du tambour de réacteur, au moins à l'extérieur du
tambour interne, et dans la zone entre la paroi d'ex-
trémité et l'orifice de sortie frontale.

8. Dispositif selon la revendication 7, caractérisé en
ce qu'il n'y a pas d'orifices d'entrée pour l'air de
combustion dans la paroi d'extrémité dans la zone
annulaire (64) derrière le tambour interne plus petit
(60) entre un orifice d'alimentation (63) pour le fuel
et ledit tambour plus petit.

9. Dispositif selon l'une quelconque des revendica-
tions 1 à 8, caractérisé en ce que le brûleur a la
forme d'un tambour effilant de manière conique ou
cylindrique.

10. Dispositif selon l'une quelconque des revendica-
tions 1 à 8, caractérisé en ce que le brûleur a la
forme essentielle d'un oeuf, d'une poire ou d'une
forme à double courbure coupée aux deux extrémi-
tés, dans laquelle la paroi arrière traverse progres-
sivement à l'intérieur de la paroi latérale.

9 10



EP 0 963 533 B1

7


	bibliography
	description
	claims
	drawings

