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Description

[0001] The invention relates to a process for control-
ling the combustion in a boiler having a vibrating grate
which is vibrated for a short period and left to rest for a
substantially longer period of time, wherein primary air
is supplied to the underside of the grate and flows up
through openings therein, wherein secondary air is sup-
plied through nozzles provided on at least one boiler wall
and the fuel is spread onto the grate through a feed
opening in at least one boiler wall, and wherein the sup-
plied amount of primary air and/or amount of fuel sup-
plied are determined dependent on the result of current
measurements of one or more of the boiler state varia-
bles and parameters which reflect the air surplus and
the heat absorption.

[0002] Known boilers of this type are i.a. used for
burning wood chips, wood waste, sawdust, and the like
materials or mixtures thereof, but may be used for burn-
ing nearly all types of solid fuel which may be spread
onto the grate. Such an apparatus for burning waste
refuse provided with agitated means in order to improve
the combustion is described in the patent US 4838183.
[0003] The grate is vibrated periodically, typically for
approx. 2-5 seconds with a frequency of 5-8 Hz and an
amplitude of approx. 7-10 mm followed by a standstill
period of 5-30 minutes. The grate may tilt 7-10° towards
a cinder pit and vibration may typically take place in a
direction tilting at an angle of 10-18° reversely to the
tilting of the grate.

[0004] The object of the vibration is to distribute the
fuel positioned on the grate over its surface and to con-
vey ash from the combustion to the cinder pit. By vibra-
tion of the grate a change of the immediate consumption
of fuel on the grate occurs, and in the known boilers,
where a high amount of primary air is used, the com-
bustion rate increases. The effect on the consumption
of fuel on the grate is significant in 2-5 minutes after the
vibration. Furthermore, the vibration of the grate causes
a part of flammable material to be whirled up from the
grate and to burn in the combustion chamber for a period
of 3-10 seconds after the vibration.

[0005] Such sudden increases in the combustion rate
will, if no precautions are taken, lead to a drop in the
oxygen content of the exhaust gas and consequently to
emission of big amounts of CO and other polluting prod-
ucts stemming from a partial combustion. The control of
the combustion in known boilers is based on the fact
that the oxygen content of the exhaust gas and the value
of one or more parameters which reflects the heat ab-
sorption in the boiler, is measured currently and that the
amount of primary air supplied, fuel and secondary air
is adapted relative thereto. This way of regulating suf-
fers from the drawback that the measurements reflect
the immediate conditions with a time lag of typically one
minute, and it is therefore not possible for the control
system to take the abovementioned quick increase in
the rate of combustion into account, which increase oc-
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curs by the vibration of the grate.

[0006] The increase of the rate of combustion entails
a quick increase in the heat release and in the oxygen
need, which results in a drop of the oxygen content in
the exhaust gas, and as a consequence hereof emission
of big amounts of CO and other polluting products stem-
ming from a partial combustion. To prevent this an av-
erage air surplus of around 30% relative to what is sto-
ichiometrically required is used in such boilers.

[0007] The object of the invention is to provide a proc-
ess of the type mentioned by way of introduction, by
means of which the immediate heat release is kept ap-
proximately constant, sudden drops in the oxygen con-
tent of the exhaust gas being simultaneously avoided.
This object is according to the invention met in that the
supplied amount of primary air and/or amount of fuel in
connection with each vibration is reduced relative to the
amount determined by the current measurement, that
the reduction is initiated immediately prior to the vibra-
tion reaching its maximum frequency and is reduced af-
ter the end of the vibration to reach substantially the lev-
el before the reduction in such a way that the sum of the
reduction per cent of the amount of primary air supplied
and the reduction per cent of the supplied amount of fu-
el, summed up separately as an average over five sec-
onds in the major part of a period starting when the vi-
bration has reached its maximum frequency and ending
ninety seconds later, amount to at least 15%. If for in-
stance the reduction per cent of the supplied amount of
primary air, measured as stated, is 50% and the reduc-
tion per cent of the amount of fuel supplied, measured
in the same way, is 80%, the sum of the reductions is
130%.

[0008] The process according to the invention utilizes
the fact that two of the parameters having substantial
influence on the combustion, viz. the supplied amount
of primary air and the supplied amount of fuel, can be
changed nearly instantaneously. Furthermore, the time
for changing these parameters is determined on basis
of the knowledge of the time for the starting of the vibra-
tion, and thereby the previously mentioned time lag in
connection with the measurement of the oxygen content
of the exhaust gas is avoided. By the process according
to the invention the boiler is substantially controlled like
known boilers, but this control is superimposed by a con-
trol of the immediately supplied amount of primary air
and/or amount of fuel, which is controlled on basis of the
knowledge of the time for the vibration.

[0009] Hereby is obtained that variations in the oxy-
gen content of the exhaust gas can be limited, and that
the average air surplus consequently can be reduced,
the instantaneous heat release being simultaneously
kept approximately constant. A total effect is that also a
stable operation is obtained, which i.a. has the advan-
tage of making further improvements of the combustion
possible, improvements which would not otherwise be
possible.

[0010] The substantial advantages obtained by the
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process according to the invention is that the air surplus
becomes smaller, which entails a smaller production of
NO, a smaller energy consumption for pressurizing
combustion air and for sucking exhaust gases through
the boiler and a smaller loss of heat on account of the
exhaust gas of the boiler.

[0011] It is a further, substantial advantage that the
process according to the invention allows the load on
the grate, compared to known boilers, to be substantially
increased. It has turned out that in known boilers there
is in practice an upper limit to the load about 2MW/m2,
Isthe load to be increased more than that, itis necessary
either to increase the amount of primary air or to utilize
the amount of primary air better than before.

[0012] If the choice taken is to increase the amount of
primary air, other problems arise, first and foremost that
possible unburnt particles are blown up into the com-
bustion chamber.

[0013] Is the choice on the contrary to increase the
thickness of the layer of fuel in order to create an inti-
mate contact between the primary air and the fuel with
a view to avoiding increase of the amount of primary air,
there will at each vibration occur such a heavy drop in
the oxygen content of the exhaust gas and of the heat
release, that the combustion cannot be kept under con-
trol by the usual control system of the boiler, which re-
sults in an unstable operation.

[0014] According to the invention a process has now
been provided for controlling the combustion in a boiler
which has the effect that such drops in oxygen content
and in the heat release may be substantially reduced or
completely eliminated. This opens up for the possibility
of using boilers with a grate load which may be 10 - 15%
higher than the loads used up till now.

[0015] A preferred embodiment of the invention is
characteristic in that the amount of secondary air sup-
plied is increased simultaneously with the reduction of
the amount supplied of primary air and/or the supplied
amount of fuel.

[0016] By counteracting the increased combustion
rate during and after the vibration of the grate by reduc-
ing the supply of new fuel, the total amount of exhaust
gas will decrease, due to a decrease of the development
of water vapour originating from drying of the fuel sup-
plied. Correspondingly, a reduced amount of primary air
will cause a reduction of the total amount of exhaust gas.
By increasing the amount of secondary air a constant
amount of exhaust gas may substantially be maintained.
This results in a reduction of variations in heat absorp-
tion in the heat surfaces of the boiler, and variations of
pressure and temperatures in the boiler are limited.
[0017] A second process according to the invention is
characteristic in that in the determination of the size of
said reduction of the amount supplied of primary air and/
or amount of fuel under a given vibration use is made of
the result of a measurement of at least one of the state
variables of the boiler, while one of the immediately pre-
ceding vibrations influences substantially the value of
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the state variable.

[0018] The objectis to ensure that the reduction of the
supplied amount of primary air and/or amount of fuel has
the proper size in relation to the current operational con-
dition. The result of measurements of the state variable
of the boiler at preceding vibrations are part of an algo-
rithm for determination of the size of the reduction at a
succeeding vibration.

[0019] A third process according to the invention is
characteristic in that said state variable is the oxygen
content of the exhaust gas, and that the size of the re-
duction of the supplied amount of primary air and/or the
fuel amount is increased when the measurement indi-
cates a drop in the oxygen content of the exhaust gas
in the period immediately after the vibration of the grate,
and in that the size of the reduction is decreased when
the result of the measurement indicates an increase of
the oxygen content of the exhaust gas.

[0020] By measurement of the oxygen content in the
exhaust gas the algorithm may comprise comparison of
the oxygen content in the exhaust gas immediately be-
fore and 1-2 minutes after the vibration of the grate,
where a drop of the oxygen content of more than 0.2%
point has the effect that the reduction of the supplied
amount of primary air and/or the supplied amount of fuel
is increased by 20% and where an increase of the oxy-
gen content in the exhaust gas by more than 0.2% point
causes a decrease of said reduction by 20%.

[0021] A fourth embodiment is characteristic in that
the reduction of the supplied amount of primary air at
the starting of the vibration is 30% of the starting value,
that the reduction of the supplied amount of fuel is de-
creased to 30% of the starting value five seconds after
the vibration has stopped, and that the deviation per
cent of each of said amounts from the starting value is
decreased gradually such that it is halved each time two
minutes have passed.

[0022] Hereby an even, asymptotical transition to the
starting value before the vibration is obtained, which
contributes to keeping the oxygen content in the exhaust
gas constant. Whether it is the supplied amount of pri-
mary air or the amount of fuel, or a combination of both,
which is reduced, is not decisive for the attainment of
the desired effect. If a reduction of only one parameter
takes place, this reduction should be more massive.
[0023] In afifth embodiment of the process an air flow
may be created above the grate in a direction away from
the outlet edge of the grate at the cinder pit to the op-
posite end of the grate, which air flow in a sixth embod-
iment may be created by in-blowing of secondary air
through secondary air nozzles which are placed in the
boiler wall above the outlet edge of the grate and below
the level of the feed opening for the fuel, which nozzles
may be directed towards the surface of the grate in the
area at the rear edge of the grate. Moreover, the center-
line of each secondary air nozzle may in a seventh em-
bodiment be placed within a conical surface with its ver-
tex in the nozzle and having a vertex angle of approx.
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20°, the centre line of said cone being directed towards
an intersection point between the surface of the grate
and an imaginary, vertical line starting from a point in
the surface of a part of a boiler wall, said point being
positioned at the same level as the nozzle and opposite
thereto.

[0024] Hereby is obtained that a part of the flammable
material, which on account of the vibration of the grate
is whirled up therefrom, is carried to the area of the rear
edge of the grate where it, on account of the deflection
of the exhaust gas flow at the boiler wall at the rear edge
of the grate, will be separated from the flow and fall back
onto the grate, forming part of the fuel positioned on the
grate and burning together with it instead of burning in
the combustion chamber above the grate. Simultane-
ously, the gas flow absorbs and mixes primary air and
degasification products from the grate and thereby en-
sures a massive combustion in the area above the grate,
which ensures radiation back towards the grate.
[0025] In an eight embodiment of the process accord-
ing to the invention the supplied amount of primary air
is distributed over the grate in such a way that the
amount of primary air per area unit, which is supplied
through the main part of the third of the active area of
the grate which is closest to the cinder pit, is bigger than
the amount of primary air per area unit supplied through
the whole active area of the grate, the active area being
defined as the area of the smallest rectangle compass-
ing all the openings of the grate.

[0026] By supplying an amount of primary air per area
unit as stated above to the lower third of the grate, a
massive combustion is obtained at the lowest part of the
grate, with a high temperature particularly in the zone in
which the fuel stops covering the openings for the pri-
mary air openings of the grate. This ensures a stable
ignition of the exhaust gas flow across the grate.
[0027] The supply of secondary air to the secondary
air nozzles may constitute between 1/4 and 1/8 of the
amount of primary air at a pressure which at the maxi-
mum yield of the boiler typically is 6000 Pa. The spread-
ing of the fuel is to be adapted such that approx. 2/3 of
the fuel may be spread on the middle third of the grate,
whereas 1/3 is spread on the upper third of the grade in
such a way that the amount of fuel which reaches the
rear part of the grate is practically nil.

[0028] By use of the above operational system it is
possible to use very low amounts of primary air, typically
30% of primary air and 70% of secondary air by com-
bustion of wood chips with a moisture content of 55%.
With such low portions of primary air, with the above-
mentioned distribution of primary air and the above-
mentioned movement of the gas across the grate, it is
possible to reduce the amount of fuel particles which is
blown out at the top of the combustion chamber, to re-
duce the loss connected therewith and to reduce the
amount of CO and other substances harmful to the en-
vironment and stemming from a partial combustion of
these particles during the cooling of the exhaust gases.
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[0029] The invention will now be described in detail in
the following by means of the drawing, in which

Fig. 1 is a lateral view of a vertical section in the
combustion chamber of a boiler for use in carrying
out the process according to the invention,

Figs. 2-5 are graphs showing operational parame-
ters and state variables in a known boiler dependent
on the time, viz. the vibration frequency of the grate,
the supplied amount of fuel, the supplied amount of
primary air and the O, content of the exhaust gas,
and

Figs. 6-9 are graphs showing parameters and state
variables like in Figs. 2-5, but for a boiler with which
the process according to the invention is carried out.

[0030] The boiler has a combustion chamber 1 de-
fined by a front wall 2 and a rear wall 3 and at the bottom
it has a vibration grate 4. Under the grate there is an ash
box 5, and at the end of the grate closest to the front
wall there is a cinder pit 6. The fuel is supplied by means
of a helical conveyor not shown to a duct 7, from which
it slides to a spreader stoker, which spreads it onto the
grate 4 through an opening in the front wall 8 by means
of an injection nozzle 9, to which air is supplied from an
air duct 10. The spreading of the fuel should be adapted
such that approx. 2/3 of the fuel may be spread onto the
middle third of the grate, whereas 1/3 is spread onto the
upper third of the grate in such a way that the amount
of fuel which reaches the rear part of the grate is ap-
proximately nil. An air nozzle 15 is provided under the
opening 8 in the front wall, said nozzle being supplied
with air from an air duct 16. The nozzles 15 are directed
towards the rear edge of the gate and serve for mixing
degassing products and primary air from the fuel on the
vibration grate 4.

[0031] For the injection of secondary air the boiler is
provided with several groups of secondary air nozzles.
At the rear wall above the grate nozzles 17 and 19 are
provided, which are supplied with air from air ducts 18
and 20, respectively. On the front wall and the rear wall
oppositely positioned protrusions 25 and 26 are provid-
ed, said protrusions carrying secondary nozzles 30,31,
to which air is supplied from an air duct 32 and 33, 34,
to which air is supplied from an air duct 35. The supply
of secondary air to the secondary air nozzles may con-
stitute between 1/4 and 1/8 of the amount of primary air
at a pressure, which at the maximum vyield of the boiler
typically is 6000 Pa.

[0032] The vibration grate 4 is placed with a tilt of 7°
relative to horizontal and with its highest point at the rear
wall 3. For the flow of primary air the grate is typically
provided with 1000 holes per m2 with a diameter of 3-4
mm. The grate is vibrated by a vibration unit 11 with a
frequency of approx. 9 Hz and an amplitude of + 5 mm
in a direction forming an angle of 13° with horizontal and
directed reversely to the tilting of the grate. The vibration
is carried out periodically, the grate being vibrated for
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approx. 2-5 seconds followed by a period of standstill of
5 - 20 minutes.

[0033] In order to illustrate the effect obtained by the
process according to the invention the combustion con-
ditions of a known boiler will first be gone over in the
following, as illustrated in Figs. 2-5, and then the corre-
sponding conditions for a boiler for use in carrying out
the process according to the invention, as illustrated in
Figs. 6-9.

[0034] Fig. 2 shows how the frequency of the vibra-
tions of the grate changes dependent on the time. In the
left side of the figure the frequency course is shown over
an axis of abscissas, which is divided into intervals of
10 seconds, whereas the axis of abscissas in the right
side of the figure is divided into intervals of 1 minute.
The same division of the axis is used in all the following
figures and shall therefore not be mentioned in connec-
tion therewith.

[0035] It will be seen from Figs. 3 and 4 that the sup-
plied amount of fuel and the supplied amount of primary
air are regulated down within the first few minutes after
the vibration of the grate has stopped, following which
the regulation system of the boiler slowly increases said
amounts to the values which they had before the starting
of the vibration. The reason for this slow down-regula-
tion appears from Fig. 5, which shows that the actual
value of the oxygen content in the exhaust gas (the
curve is given the reference a) drops abruptly due to the
vibration of the grate, whereas the value measured by
the conventional O, meters (indicated by the reference
b) drops slowlier. It is due to the latter drop that the
amount of primary air and the amount of fuel are regu-
lated down, and the oxygen content in the exhaust gas
again rises asymptotically to the level before the vibra-
tion.

[0036] Fig. 6 shows in the same way as Fig. 2 the fre-
quency course of the vibrations of the grate, but for a
boiler for use in carrying out the process according to
the invention. Fig. 7 and 8 show that the supplied
amount of fuel and the supplied amount of primary air,
respectively, drop abruptly by the vibration, after which
these amounts increase in a controlled way. In respect
of the amount of primary air it is indicated in Fig.8 that
the original reduction of the supplied amount of primary
air by 30%, indicated by the curve e, is approximately
halved by each passing of 2 minutes. The curves shown
in Figs. 7 and 8 marked d and f, respectively, indicate
the value of the amounts of fuel and amounts of primary
air, respectively, which is set by the regulation system
of the boiler based on conventional O, measurement of
the exhaust gas. The curves c and e, respectively, show
the actually set amounts of fuel and amounts of primary
air which are obtained by an additional regulation which
is made on basis of the knowledge of the starting of the
vibration.

[0037] In Fig. 9 the curve g shows the actual value of
the oxygen content in the combustion chamber, where-
as the curve h shows the value measured by means of
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a conventional O, meter. As will be seen a practically
constant oxygen content in the exhaust gas is obtained
as a consequence of the regulation of the supplied
amounts of primary air and amounts of fuel. However,
as indicated by the reference i, a short increase of this
O, value measured in a conventional way takes place.

Claims

1. A process for controlling the combustion in a boiler
having a vibrating grate which is vibrated for a short
period and left to rest for a substantially longer pe-
riod of time, wherein primary air is supplied to the
underside of the grate and flows up through open-
ings therein, wherein secondary air is supplied
through nozzles provided on at least one boiler wall
and the fuel is spread onto the grate through a feed
opening in at least one boiler wall, and wherein
which the supplied amount of primary air and/or
amount of fuel supplied are determined dependent
on the result of current measurements of one or
more of the boiler state variables and parameters
which reflect the air surplus and the heat absorp-
tion,
characterized in that the supplied amount of prima-
ry air and/or amount of fuel in connection with each
vibration are reduced relative to the amount deter-
mined by the current measurement, that the reduc-
tion is initiated immediately prior to the vibration
reaching its maximum frequency and is reduced af-
ter the end of the vibration to reach substantially the
level before the reduction in such a way that the sum
of the reduction per cent of the amount of primary
air supplied and the reduction per cent of the sup-
plied amount of fuel, summed up separately as an
average over five seconds in the major part of a pe-
riod starting when the vibration has reached its
maximum frequency and ending ninety seconds lat-
er, amount to at least 15%.

2. A process according to claim 1,
characterized in that the amount of secondary air
supplied is increased simultaneously with the re-
duction of the amount supplied of primary air and/
or the supplied amount of fuel.

3. A process according to claims 1 or 2,
characterized in that in the determination of the
size of said reduction of the amount supplied of pri-
mary air and/or amount of fuel under a given vibra-
tion use is made of the result of a measurement of
at least one of the state variables of the boiler, while
one of the immediately preceding vibrations influ-
ences substantially the value of the state variable.

4. A process according to claim 3,
characterized in that said state variable is the ox-
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ygen content of the exhaust gas, and that the size
of the reduction of the supplied amount of primary
air and/or the fuel amount is increased when the
measurement indicates a drop in the oxygen con-
tent of the exhaust gas in the period immediately
after the vibration of the grate, and in that the size
of the reduction is decreased when the result of the
measurement indicates an increase of the oxygen
content of the exhaust gas.

A process according to any of the preceding claims,
characterized in that the reduction of the supplied
amount of primary air at the starting of the vibration
is 30% of the starting value, that the reduction of the
supplied amount of fuel is decreased to 30% of the
starting value five seconds after the vibration has
stopped, and that the deviation per cent of each of
said amounts from the starting value is decreased
gradually such that it is halved each time two min-
utes have passed.

A process according to any of the preceding claims,
characterized in that an air flow is created above
the grate in a direction away from the outlet edge of
the grate at the cinder pit to the opposite end of the
grate.

A process according to claim 6,

characterized in that the air flow is created by in-
blowing of secondary air through secondary air noz-
zles which are placed in the boiler wall above the
outlet edge of the grate and below the level of the
feed opening for the fuel, and in that the nozzles are
directed towards the surface of the grate in the area
at the rear edge of the grate.

A process according to claim 7,

characterized in that the centre line of each sec-
ondary air nozzle is placed within a conical surface
with vertex in the nozzle and having a vertex angle
of approx. 20°, the centre line of said cone being
directed towards an intersection point between the
surface of the grate and an imaginary, vertical line
starting from a point in the surface of a part of a boil-
er wall, said point being positioned at the same level
as the nozzle and opposite thereto.

A process according to claims 6 - 8,
characterized in that the supplied amount of prima-
ry air is distributed over the grate in such a way that
the amount of primary air per area unit, which is sup-
plied through the main part of the third of the active
area of the grate which is closest to the cinder pit,
is bigger than the amount of primary air per area
unit supplied through the whole active area of the
grate, the active area being defined as the area of
the smallest rectangle compassing all the openings
of the grate.
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Patentanspriiche

1.

Verfahren zur Regelung der Verbrennung in einem
Heizkessel mit vibrierendem Rost, der in einem kur-
zen Zeitraum vibriert und in einem bedeutend Ian-
geren Zeitraum in Ruhe gehalten wird, bei welchem
Verfahren auf der Unterseite des Rostes Primarluft
zugefiihrt wird, die durch im Rost vorgesehene Off-
nungen strémt, und wo durch auf zumindest einer
Kesselwand angeordnete Disen Sekundarluft
stromt, bei welchem Verfahren durch eine auf min-
destens einer Kesselwand vorgesehene Einwurf-
offnung Brennstoff auf den Rost geworfen wird, und
wo die zugefiihrte Priméarluftmenge und/oder die
zugefluihrte Brennstoffmenge abhangig vom Ergeb-
nis laufender Messungen einer oder mehrerer den
Luftiberschuss und die Warmeaufnahme anzei-
gender Zustandsvariablen und Parameter des Kes-
sels bestimmt wird, dadurch gekennzeichnet, dass
die zugefiihrte Primarluftmenge und/oder Brenn-
stoffmenge in Verbindung mit jedem Vibrieren im
Verhaltnis zu der durch die laufende Messung er-
mittelte Menge reduziert wird, dass die Reduktion
unmittelbar vor dem Erreichen der maximalen Fre-
quenz der Vibration beginnt und nach Aufhéren der
Vibration im wesentlichen bis auf das Niveau vor
der Reduktion abnimmt, derart, dass die Summe
der prozentualen Reduktion der zugefihrten Pri-
marluftmenge und der prozentualen Reduktion der
zugefiihrten Brennstoffmenge jede fir sich als Mit-
telwert von fiinf Sekunden im grossten Teil einer
Zeitspanne, die beginnt, wenn die Vibration ihre
maximale Frequenz erreicht hat und neunzig Se-
kunden spéter endet, mindestens 15% betragt.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass die zugefiihrte Sekundarluftmenge
gleichzeitig mit der Reduktion der zugefiihrten Pri-
marluftmenge und/oder der zugefiihrten Brenn-
stoffmenge erhéht wird.

Verfahren nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass bei der Festsetzung des Aus-
masses erwahnter Reduktion der zugefihrten Pri-
marluftmenge und/oder Brennstoffmenge unter ei-
ner gegebenen Vibration das Ergebnis einer Mes-
sung von mindestens einer Zustandsvariable des
Kessels miteinbezogen wird, wahrend eine der un-
mittelbar vorausgehenden Vibrationen den Wert
der Zustandsvariable wesentlich beeinflusst.

Verfahren nach Anspruch 3, dadurch gekenn-
zeichnet, dass erwdhnte Zustandsvariable der
Sauerstoffgehalt des Rauchgases ist, und dass das
Ausmass der Reduktion der zugefiihrten Primarluft-
menge und/oder Brennstoffmenge erhéht wird,
wenn die Messung ein Fallen des Sauerstoffgehalts
des Rauchgases im Zeitraum unmittelbar nach dem
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Vibrieren des Rostes anzeigt, und dass das Aus-
mass der Reduktion verringert wird, wenn das Er-
gebnis der Messung ein Ansteigen des Sauerstoff-
gehaltes des Rauchgases anzeigt.

Verfahren nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass die Reduktion
der zugefiihrten Primarluftmenge bei Beginn der Vi-
bration 30% des Ausgangswertes ist, dass die Re-
duktion der zugeflihrten Brennstoffmenge nach
Aufhéren der Vibration auf 30% des Ausgangswer-
tes gesenkt wird, und dass die prozentuale Abwei-
chung jeder der erwahnten Mengen vom Aus-
gangswert gradweise abnimmt, derart, dass sie
nach jedem Ablauf von zwei Minuten halbiert ist.

Verfahren nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass Uber dem
Rost in Richtung weg von der Auslaufkante bei der
Schlackengrube zu dem entgegengesetzten Ende
des Rostes ein Luftstrom erzeugt wird.

Verfahren nach Anspruch 6, dadurch gekenn-
zeichnet, dass der Luftstrom durch Einblasen von
Sekundarluft durch in der Kesselwand Uber der
Auslaufkante des Rostes und unter dem Niveau der
Brennstoffeinwurféffnung angeordnete Sekundér-
luftdiisen zustandegebracht wird, und dass die Du-
sen auf die Oberflache des Rostes im Bereich der
ruckwartigen Kante des Rostes gerichtet sind.

Verfahren nach Anspruch 7, dadurch gekenn-
zeichnet, dass die Mittellinie jeder Sekundarluftdi-
se innerhalb einer Kegelflache mit Scheitel in der
Dise und einem Scheitelwinkel von etwa 20° pla-
ziert wird, wobei die Mittellinie des Kegels auf einen
Schneidepunkt zwischen der Oberflache des Ro-
stes und einer von einem Punkt in der Oberflache
eines Teils der Kesselwand ausgehenden imagina-
ren, senkrechten Linie gerichtet ist, welcher Punkt
sich auf demselben Niveau wie die Diise und ge-
genlber dieser befindet.

Verfahren nach  Anspruch 6-8, dadurch
gekennzeichnet , dass die zugeflihrte Primarluft-
menge Uber dem Rost derart verteilt wird, dass die
Primarluftmenge pro Flacheneinheit, die tber den
grossten Teil des am nachsten der Schlackengrube
befindlichen Drittels der aktiven Flache des Rostes
zugefuhrt wird, grésser ist als die tUber die gesamte
aktive Flache des Rostes zugefiihrte Primarluft-
menge pro Flacheneinheit, wobei die aktive Flache
als die Flache des kleinsten samtliche Offnungen
des Rostes umschliessenden Rechteckes bezeich-
net wird.
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Revendications

Procédé pour contréler la combustion dans une
chaudiére a grille vibrante qui est vibrée pour une
période courte et demeure en place pour une pé-
riode essentiellement plus longue, ou l'air primaire
est alimentée a la face inférieure de la grille et
s'écoule vers le haut par des ouvertures dans celle-
ci, ou l'air secondaire est alimentée par des tuyeres
pourvues sur au moins une paroi de chaudiére et le
combustible est répandu sur la grille par une ouver-
ture d'entrée dans au moins une paroi de chaudiere,
et ou la quantité alimentée de I'air primaire et/ou la
quantité alimentée du combustible sont détermi-
nées en dépendance des résultats de mesurages
consécutifs de I'un ou de plusieurs variables et pa-
rametres de la chaudiére qui représentent I'exces
d'air et la capacité de calorique, caractérisé en ce
que la quantité alimentée de I'air primaire et/ou la
quantité alimentée du combustible concurremment
avec chaque vibration sont réduites par rapport a la
quantité déterminé par le mesurage consécutif, en
ce que laréduction est commencée immédiatement
avant que la vibration n'ait atteint sa fréquence
maximale et est réduite aprées l'interruption de la vi-
bration pour atteindre essentiellement le niveau
avantla réduction d'une telle maniére que la somme
de la réduction pour cent de la quantité de I'air pri-
maire alimentée et de la réduction pour cent de la
quantité alimentée du combustible, totalisée sépa-
rément comme une moyenne de cing secondes
dans la plus grande partie d'une période commen-
cant lorsque la vibration a atteint sa fréquence
maximale et finit quatre-vingt-dix secondes plus
tard, s'éléve au moins a 15%.

Procédé selon la revendication 1, caractérisé en
ce que la quantité de I'air secondaire alimentée est
augmentée conjointement avec la réduction de la
quantité alimentée de I'air primaire et/ou la quantité
alimentée du combustible.

Procédé selon la revendication 1 ou 2,
caractérisé en ce que dans la détermination du vo-
lume de ladite réduction de la quantité alimentée de
I'air primaire et/ou la quantité alimentée du combus-
tible lors d'une vibration donnée, le résultat d'un me-
surage d'au moins l'une des variables de la chau-
diére est utilisé, tandis que l'une des vibrations im-
médiatement précédentes agit essentiellement sur
la valeur de la variable.

Procédé selon la revendication 3, caractérisé en
ce que ladite variable est la teneur en oxygéne du
gaz d'échappement, et en ce que le volume de la
réduction de la quantité alimentée de I'air primaire
et/ou la quantité alimentée du combustible est aug-
menté lorsque le mesurage indique une baisse



13 EP 0 754 907 B1

dans le teneur en oxygéne du gaz d'échappement
dans la période immédiatement aprés la vibration
de la grille, et en ce que le volume de la réduction
est diminué lorsque le résultat du mesurage indique
une augmentation de la teneur en oxygéne du gaz
d'échappement.

Procédé selon |'une quelconque des revendications
précédentes, caractérisé en ce que la réduction de
la quantité alimentée de l'air primaire au début de
la vibration est de 30% de la valeur de départ, en
ce que la réduction de la quantité alimentée du com-
bustible est baissée a 30% de la valeur de départ
cing secondes apreés l'interruption de la vibration, et
en ce que l'écart pour cent de chacune desdites
quantités depuis la valeur de départ est baissé gra-
duellement si bien qu'il est réduit de moitié chaque
fois que deux minutes sont passées.

Procédé selon I'une quelconque des revendications
précédentes, caractérisé en ce qu'un courant d'air
est créé au-dessus de la grille dans une direction
loin du bord de sortie de la grille a la fosse a ma-
chefers au bout opposé de la grille.

Procédé selon la revendication 6, caractérisé en
ce que le courant d'air est créé par l'insufflation d'air
secondaire a travers des tuyéres d'air secondaire
qui sont arrangées dans la paroi de chaudiére au-
dessus du bord de sortie de la grille et au-dessous
du niveau de I'ouverture d'entrée pour le combusti-
ble, et en ce que les tuyéres sont orientées vers la
surface de la grille dans I'étendue a l'arriére-bord
de la grille.

Procédé selon la revendication 7, caractérisé en
ce que la ligne des centres de chaque tuyere d'air
secondaire est placée dans une surface conique
avec le sommet dans la tuyére et avec un angle du
sommet d'environ 20°, la ligne des centres dudit c6-
ne étant orientée vers un point d'intersection entre
la surface de la grille et un ligne verticale imaginaire
sortant depuis un point dans la surface d'une por-
tion d'une paroi de chaudiére, point qui est position-
né au méme niveau que la tuyére et opposé celle-ci.

Procédé selon les revendications 6-8, caractérisé
en ce que la quantité alimentée de I'aire primaire
est distribuée sur la grille d'une telle maniére que la
quantité d'air primaire par unité de surface qui est
alimentée a travers la plus grande partie du tiers de
I'étendue active de la grille qui est le plus prés de
la fosse a machefers, est plus grande que la quan-
tité de l'air primaire par I'unité de surface alimentée
a travers I'étendue active entiere de la grille, I'éten-
due active étant définie comme I'étendue du rectan-
gle le plus petit qui entoure toutes les ouvertures de
la grille.

10

15

20

25

30

35

40

45

50

55

14



EP 0 754 907 B1

\\‘S:\\\:;‘ ~

25 26

SRESSS

DO ) _‘.. .>.'~_\"" .
kg\ !
nO
~J
SN




EP 0 754 907 B1

Hz |
10 A
A
0 - — T T T — T
{05, Jmin, F16.2
m¥h
| —_— —
0 - +—-v L B e e R A B S S e —

kg/s ‘[ ! _\///_ —

O R B T T T T T T T T T T T T
FI6.4

O, 7%

7

4 4

b

3 - ? AVAMAA‘fAv/_\VAMAVM

2 7 q/ ‘ —q

7 -

O'J — T T T T T T T 1 T T T ! Ll
FI6.5

10



m¥h

ko/s

0 -

Q% |

EP 0 754 907 B1

T 1

F6.9

1



	bibliography
	description
	claims
	drawings

