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(57) Abstract

Method and device for firing solid fuels, substantially in
the form of lumps or pieces, in a furnace having a combustion
chamber (1) with a sustantially horizontal bottom (10), upon
which is maintained a fuel bed (3) with relatively great thickness
while supplying fuel within the very bed (3), through which bed
primary combustion air is fed from below through mutually
spaced primary air passages (18) in the combustion chamber
bottom (10), the combustion gas which leaves said chamber (1)
furthermore being subjected to a subsequent secondary combus-
tion in a secondary combustion chamber after addition of sec-
ondary combustion air. In order to provide for a mechanical
removal of ash the invention suggests that the fuel is supplied
into the bed positively and intermittently at a position on an
end wall of said combustion chamber (1) at a vertical height
spaced above the bottom (10) of the latter but below the upper
surface of the fuel bed during operation of the furnace and sub-
stantially in horizontal direction, whereby at each occasion
newly supplied fuel provides an an agitation of the bed (3) such

that a concentrdted combustion zone is obtained at the upper -

portion of the bed, while finally combusted fuel in the form of
ash is progressively moved towards the opposite end wall of the
combustion chamber (1) and downwards and along the combus-
tion chamber bottom (10), wherefrom the ash is removed in hor-
izontal direction during furnace operation.
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A METHOD AND DEVICE FOR FIRING SOLID FUELS,
MAINLY IN THE FORM OF LUMPS OR PIECES

The present invention refers to a method and a
device for firing solid fuels, substantially in the form
of lumps or pieces, in a furnace having a combustion
chamber with a substantially horizontal bottom, upon
which is maintained a fuel bed with relatively great
thickness while supplying fuel within the very bed,
through which bed primary combustion air is fed from
below through mutually spaced primary air passages in the
combustion chamber bottom, the combustion gas which leaves
said chamber furthermore being éubjected to a subsequent
secondary combustion in a secondary combustion chamber
after addition of secondary combustion air.

Combustion methods and devices of this kind are
previously known and it is also known to fire such furraces
with insufficient supply of primary air, which implies
that above the fuel bed is formed an energy-rich gas which
after admixing with secondary air is burnt in a secondary
combustion chamber. A problem in connection with firing
methods and devices of this kind resides in the removal
of ash and slag from the combustion chamber. Convention-
ally, the bottom of the combustion chamber is constituted
by a grid-like grate through which primary air is supplied.
Ash and slag have to be removed by hand after stopping the:
fuel supply and complete down-burning of the fuel bed.

Another problem in connection with previously known
firing methods and furnaces of the above-stated kind is
that it is extremely difficult to obtain a uniform distribu-
tion of the primary air flow over the entire cross section
of the combustion chamber. This leads to a non-uniform
combustion and impaired efficiency.

Partly, said above-stated problems are dependent on
each other since the formation of slag within one area of

the combustion chamber cross section causes an impaired
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air flow within said area such that the air distribution
becomes non-uniform which in its turn causes an unsuitable
combustion temperature and slag formation caused thereby.

The main object of the present invention is to
eliminate the above-stated problems and to provide for an
effective removal of ash and other combustion residues and
to provide a uniform distribution of the primary air flow
of the entire cross section of the combustion chamber.
According to the present invention this is obtained by a
method which distinguishes in that the fuel is supplied
into the bed positively and intermittently at a position
on an end wall of said combustion chamber at a vertical
height spaced above the bottom of the latter but below the
upper surface of the fuel bed during operation of the
furnace and substantially in horizontal direction, whereby
at each occasion newly supplied fuel provides an agitation
of the bed such that a concentrated combustion zone is
obtained at the upper portion of the bed while finally
combusted fuel in the form of ash is progressively moved
towards the opposite end wall of the combustion chamber
and downwards and along the combustion chamber bottom,
wherefrom the ash is moved in horizontal direction during
furnace operation.

The invention also provides for a device for carry-
ing out said inventive firing method in a furnace having
a substantially horizontal bottom, upon which is maintained
a fuel bed with relatively great thickness while supplying
fuel within the very bed, through which fuel bed primary
combustion air is fed from below through the combustion
chamber bottom, which consists of a plurality of mutually
substantially parallel beams, which extend over the whole
width of the combustion chamber and which are mutually
spaced so as to form gaps therebetween, said combustion
chamber in its upper portion furthermore having an orifice
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for admixing secondary air to the combustion gas leaving
the combustion chamber in order to carry out a subsequent
secondary combustion in a secondary combustion chamber.
According to the present invention said device is distinguish-
ed in that the fuel supply inlet is located at a position
on an end wall of the combustion chamber at a vertical
height spaced above the bottom of the latter but below the
upper surface of the fuel bed during the furnace operation
and adapted to supply fuel positively and intermittently
and substantially in horizontal direction and in that the
beams are arranged horizontally movable in parallel by
associated endless conveying means driven by a drive device
in order to provide for a mechanicél ash removal during the

- operation of the furnace.

By way of example; the invention will be further de-
scribed below with reference to the accompanying drawings,
in which Fig. 1 is a diagrammatical cross section of a
furnace with a device according to. an embodiment of the
invention and Fig. 2 is a section along the line II-II in
Fig. 1.

In Fig. 1 is illustrated a furnace for firing solid
fuels, substantially in the form of lumps or pieces. The
furnace comprises a combustion chamber 1 which at one of
its end walls is provided with an inlet 2 for supplying
fuel at a relatively high level in the chamber 1. Owing
thereto there might be provided a fuel bed 3 of relatively
great thickness, the combustion being adapted to take place
in the upper portion of said fuel bed 3 while the lower
portion of said bed serves to provide a good distribution
of the primary air to the upper portion. At the upper end
of the combustion chamber 1 there is an orifice 4 in which
secondary air is mixed with the gas from the combustion
chamber 1, the secondary combustion being carried out in a
secondary combustion'chamber 5, into which the orifice 4

opens.
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At its lower end the combustion chamber 1 merges in-
to a primary air box 6, to which primary air is fed through
a primary air duct 7. The lower portion of the air box 6
simultaneously serves as ash discharge hopper and an ash
outlet 8 with a valve 9 is arranged at the lower end of the

Vbox.

At the position of merger between the combustion
chamber ﬁ and the air box 6 is located a device for dis-
charging ash and distributing the primary air. Said device
which also is illustrated in Fig. 2, comprises in the
embodiment illustrated a plurality of mutual parallel U-
beams 10, which have a length such that they extend over
the whole width of the combustion chamber 1. As is evident
from Fig.2 the ends of said U-beams 10 are supported from
support beams 11 which are mounted along the sides of the
combustion chamber 1. In a suitable way such as by welding
the U-beams 10 are connected with two endless conveyor
chains 12 of which only one.haé been illustrated in the
drawings. Said chains 12 run over sprockets 13 and 14 which
are supported on shafts 15 and 16, respectively. The shaft
16 is driveable by means of a drive device 17 which com-
prises a drive motor and a suitable reduction gear. The
dimensions of the U-~beams 10 and their mutual spacing are
selected such that the gaps 18 between the beams have a
width and mutual spacing that the distribution of primary
air supplied through the duct 7 becomes uniform over the
entire cross section of the combustion chamber 1.

When firing solid fuels in a furnace according to
the present invention fuel is intermittently fed into the
fuel bed 3 through the substantially horizontal fuel inlet
2 and primary air is supplied through the duct 7 and
distributed through the gaps 18 between the U-beams 10.

Hence, the fuel will move progressively from left
to right in Fig. 1 of the drawings and will then firstly
be pre-heated and dried such that moisture present in the

@



WO 85/02007 PCT/SE84/00342

5

fuel, particularly as far as coal is concerned, is evapor-
ated. The steam thus evaporated will be carried obliquely
upwardly to the right by the primary air towards a con-
centrated intense combustion zone in the upper portion of
5 the fuel bed 3 and substantially in the middle or slightly

to the right of the middle in Fig. 1 of the drawings,
where said steam contributes to the improvement of the
gasifying of the fuel. The positive feeding of the solid
fuel through the inlet 2 at a relatively high level but

10 still below the uppér surface of the fuel while the opera-
tion of the furnace as is evident from Fig. 1 of the draw-
ings also implies an agitation and raising of the fuel bed
closest to the inlet. By the intense combustion more for-
waraly or to the right within the upper portion of the bed

15 -the upper surface of the bed will progressively sink in
said direction, however, at the same time as the amount of
ash of course increases rapidly in the same direction. The
slope of the upper surface of the bed implies that when
supplying new fuel through the inlet 2 burning fuel will

20 carry out an orbiting or rolling motion progressively
towards the right end of the furnace.

In the ash removal the drive device 17 drives the
chains 12 and thus also the U-beams 10 which then move in
an endless path, the upper portion of which is arranged such

25 that in this location the beams form the bottom of the
combustion chamber 1. During their movement the beams will
progressively scrape away the lowermost layer of the fuel
bed which has been burnt to ash. When the beams 10 pass over
the sprocket 13 the ash and combustion residues will fall

30 down into the ash discharge hopper in the air box 6.

The surprisingly good operation of the firing method
and furnace according to the invention thus resides both
in the uniform primary air distribution owing to the last-
mentioned design of the combustion chamber bottom in the

35 form of mutually parallel beams 10 and in the particular
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feeding of the solid fuel through a horizontally directed
fuel inlet 2 located at one of the end walls of the com-
bustion chamber 1 at a vertical level spaced above the
combustion chamber bottom 10 but below the upper surface
of the fuel bed during furnace operation.

The firing method and the device according to the
invention might be automatized as known per se by means of
level transducers which detect a predetermined uppermost
and/or lowermost level of e.g. the upper said surface at
the middle of the length of the combustion chamber 1, i.e.
such that at too low a level the fuel feed through the

‘inlet 2 is started but stopped when a predetermined upper-

most fuel bed level is detected. In its turn, the ash re-
moval might be autcmatized by means of a detection of the
primary air pressure drop through the bed 3, i.e. such
that when the pressure drop from the primary air inlet
through the bed and to a point above said bed 3 in the
combustion chamber 1 exqeeds a predetermined value a
control signal is formed by means of well-known equip-
ments for bringing the ash removal device with the
parallel U-beams 10 to start'for removing ash. Then the
combustion has led to the forming of so much ash that
has been compressed to such an extent that the through-
flow of primary air is obstructed too much.

The invention is not limited to the above-described
embodiment but changes might be made within the scope of

the accompanying claims.
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CLAIMS

1. A method for firing solid fuels, substantially in

the form of lumps or pieces, in a furnace having a com-
bustion chamber with a substantially horizontal bottom,

upon which is maintained a fuel bed with relatively great
thickness while supplying fuel within the very bed, through
which bed primary combustion air is fed from below through
mutually spaced primary air passages in the combustion
chamber bottom, the combustion gas which leaves said chamber
furthermore being subjected to a subsequent secondary com-
bustion in a secondary combustion chamber after addition of
secondary combustion air, characte rized in
that the fuel is supplied into the bed positively and inter-
mittently at a position on an end wall of said combustion
chamber at a vertical height spaced above the bottom of the
latter but below the upper surface of the fuel bed during
operation of the furnace and substantially in horizontal
direction, whereby at each occasion newly supplied fuei
provides an agitation of the bed such that a concentrated
combustion zone is obtained at the upper portion of the bed,
while finally combusted fﬁel in the form of ash is progress-
ively moved towards the opposite end wall of the combustion
chamber and downwards and along the combustion chamber bottom,
wherefrom the ash is removed in horizontal direction during

furnace operation.

2. A device for carrying out the method according to
claim 1 for firing solid fuels, substantially in the form of
lumps or pieces, in a furnace (1) having a substantially
horizontal bottom (10), upon which is maintained a fuel bed
with relatively great thickness while supplying fuel within
the very bed, through which fuel bed primary combustion air
is fed from below through the combustion chamber bottom,
which consists of a plurality of mutually substantially
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parallel beams (10), which extend over the whole width of
the combustion chamber (1) and which are mutually spaced
so as to form gaps (18) therebetween, said combustion
chamber (1) in its upper portion furthermore having an
orifice (4) for admixing secondary air to the combustion
gas leaving the combustioh chamber (1) in order to carry
out a subsequent secondary combustion in a secondary com-
bustion chamber (5), characterized in

that the fuel supply inlet (2) is located at a position

on an end wall of the combustion chamber (1) at a vertical
height spaced above the bottom of the latter (10) but below
the upper surface of the fuel bed (3) during the furnace
operation and adapted to supply fuel positively and inter-
mittently and substantially in horizontal direction, and
in that the beams (10) are arranged horizontally movable
in parallel by associated'endless conveying means (12)
driven by a drive device (17) in order to provide for a
mechanical ash removal during the operation of the furnace.

wr
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