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.The-invention relates to a nethod for control - ling the fIfing rate of
combustion installations, in particul ar refuse conbustion
installations, in which 10 the conbustible material is deposited at the
bedi nni ng of afire grate, is subjected to a stoking and forward
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which is a lack of SFﬁP|€he combustion of refuse, the object is to

15 achieve a uniform release of heat from the fuel in
addition to achieving a low emission of pollutants in
the exhaust gas. Because the quantity of heat intro-
duced to the fire grate per volume unit of refuse or
waste 1is subject to large fluctuations, it 1is neces-

20 sary, on the one hand, to vary the quantity of refuse
supplied as a function of the currently available
calorific wvalue and, on the other hand, to vary the
stoking and stirring of the fuel, as well as the supply
of combustion air in order to permit the most uniform

25 possible release of heat.

In the case of combustion installations with
grate firing systems in which there is no automatic
control of the grate stoking speed as a function of the
firebed height which has been determined, this leads to

30 the technical firing disadvantage of changeable firebed
heights. Changeable firebed heights have the
disadvantage of changeable permeability to combustion
air of the firebed. Such changeable permeability to
combustion air of the firebed lead to changeable excess

35 air ratios and therefore to changeable combustion
processes, the result of which is a lack of stable
combustion and therefore unstable 0, wvalues in the
exhaust gas, varying CO and NOx emissions, varying fly
ash quantities and varying burn-out of the slag.



cormmmt:i on and therefore unstable 02 values in the exhaust gas, varying
.COand NJerr] emssions, varying fly ash quantities and varying
burn-out of the slag. - 2-

From EP 0 661 500 Bl1, it is known art to_ deter- m ne the distribution
of the burning material on a fire Qr%lt'e by neans of radar and, for
exanple, to use this signal for the control of the stoking speed.
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In a method of the type explained at the begin-

ning, this object is achieved in that the stoking and

20 forward motion of the combustible material is at least

influenced as a function of the permeability to combus-

tion air of fire grate and firebed. This is the minimum

requirement which must be satisfied in order to deal

substantially with the problems of varying firebed

25 heights. By varying the stoking motion of a grate, it

is possible to adjust the burning material distribution

in such a way that the permeability to air of the fire

grate and firebed remains constant, by which means a

stable excess air ratio and therefore substantially

30 constant combustion with stable 0, figures is achieved

in the exhaust gas. By this means, furthermore, con-

stant pollutant gas emissions at a low level are

achieved. With constant permeability to combustion air

through the firebed, the gas velocities through the

35 firebed remain substantially constant and, therefore,

this also achieves a low and constant quantity of fly

ash removed from the firebed. Because the combustion

process can be kept to a uniformly and favourable level

by means of the measure in accordance with the



aéhieved. Wth constant perneability to conbustion air t hrough t he
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place in a way which is superimposed on the regulation

of the deposition of combustible material of the previ-

ously conventional type, as a function of the steam

mass flow, for example, and therefore represents a cor-

20 rective measure when it is found that the control of

the stoking speed alone does not lead to optimum .

results.

In order to exclude any negative influence on
the burning material distribution due to control of the

25 stoking speed, it is advantageous for the quantity of
slag removed to be influenced as a function of the
permeability to combustion air of the fire grate and
firebed because in this case, the removal of slag can
be matched to the flow of burning material on the fire

30 grate.

Using the measures in accordance with the
invention, it is possible to achieve a firing rate
stability with fluctuations of less than 5% even in the
case of the combustion of refuse with short-term

35 calorific value fluctuations of more than 50%.

Considered over the total length of the fire
grate, the permeability to combustion air changes in
accordance with the advance of combustion because the
freshly deposited fuel has a permeability to air which



bé matched to the flow of burning material on the fire 30 grate.

Using the neasures in accordance with the I nvention, it is possible to
achieve a firing rate stability with fluctuations of |ess than 5% even
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area fuel characteristics. In principle, however, the
proposed control technology can be employed in any
region of a combustion grate in which combustion
reactions take place to a worthwhile extent.

20 The fundamental concept of the invention, which
leads to the determination of the control parameter,
consists to a first approximation in the control signal
corresponding to the permeability to combustion air
being determined by recording the free air outlet area

25 of the total combustion air resistance body, composed
of grate surface structure and firebed, in accordance

with the equation
PLB

R= —

\'

where
300 R is the control signal,
PLB is the primary airflow through the firebed under
the operating conditions and
V is the flow velocity in the combustion air resistance
body, composed of the grate surface structure and the
35 firebed, and which is calculated from the equation

2 4
V= -;E—"AP
L




25 of the total conbustion air resistance body, conposed of grate

surface structure and firebed, in accordance with the equation

PLB Vv where 30 R is the control signal,
PLB is the primary airflow through the firebed under t he operating
condi ti ons and Vis the flow velocity in the conbustion air resistance

body, conposed of the grate surface structure and the 35 firebed, and which
i s cal cul at edwiiexen ¢ hes ettt goavityetonal acceleration,
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paths and thelr 8grneq§u£|%%m£ustlon airflow with greater or less
aeroaynamlc or friction resistance as a function of the
velocity of the combustion air flowing through. The air

15 flows, in fact, through very narrow gaps between the
individual grate bars of the combustion grate, on the
one hand, and through the bulk consisting of waste
materials and refuse, on the other. The latter do not
offer any defined flow paths and their permeability to

20 air depends not only on the height of the firebed but
also on the composition of the burning material, i.e.
on the refuse quality. Flow relationships then occur
which can no longer be exactly represented by mathe-
matical equations so that the fundamentals of the cal-

25 culation do not always agree with the actual relation-
ships.

On the basis of these difficulties, a way of
determining the control signal in accordance with the
present invention is proposed which, although it 1is

30 associated with increased complication, does permit
more precise matching of the control parameters deter-
mined to the actual relationships and which, in
accordance with the invention, is the result of the
control signal corresponding to the permeability to

35 combustion air being determined by recording the free
air outlet area of the total combustion air resistance
body, composed of grate surface structure and firebed,
and by recording an experimentally determined flow



20 air depends not only on the height of the firebed but al so on the
conposition of the burning material, i.e. on the refuse quality. Flow
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the flow velocity through the conbustion @ﬁﬂi resi stance body, conposed
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wherée

V is the flow velocity through the combustion air

resistance body, composed of the grate surface struc-
15 ture and the firebed,

and which is calculated from the equation

where

20 g is the gravitational acceleration,

Yy 1is the specific weight of the air under the operating
conditions and

Ap 1is the static pressure difference between the
undergrate zone and the furnace space.

25 The experimentally determined flow coefficient
is therefore a correction parameter which takes account
of the aerodynamic losses due to friction and vortex
formation in the airflow through the grate surface
structure, i.e. through the fire grate constructed of

30 individual grate bars and the firebed which consists of
an irregular aggregation of combustible and inert waste
materials of different orders of magnitude.

The invention is explained in more detail below
in association with the representation in a drawing of

35 an embodiment example of a combustion installation and



15 ture and the firebed, and which is calculated fromthe equation

[err] where 20 g is the gravitational acceleration, [err]L is the
speci fic weight of the air under the operating condi tions and Ap is
the static pressure difference between t?e undergrate zone and the
furnhace space. 25 The experinentdl Ny determined flow coefficient

is therefore a correction paraneter which takes account of the
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10 the stoking speed of the grate depends on the
control signal determined over a certain time

segment.

The combustion installation represented in

15 Fig. 1 éomprises a fire grate 1, a charging device 2, a

furnace space 3 with connected gas flue 4, to which are

connected further gas flues and the units downstream of

the combustion installation, in particular steam gen-

eration and exhaust gas cleaning installations which

20 are not represented or explained in any more detail
here.

The fire grate 1 comprises individual grate
steps 5 which are in turn formed from individual,
adjacently located grate bars. Every second grate step

25 of the fire grate is configured as a reciprocating
grate and is connected to a drive, designated overall
by 6, which permits adjustment of the stoking speed.
Undergrate chambers 7.1 to 7.5, which are subdivided in
both the 1longitudinal and transverse directions, are

30 provided underneath the fire grate and these chambers
have primary air separately admitted wvia individual
lines 8.1 to 8.5. At the end of the fire grate, the
burnt-out slag is removed by means of a slag removal
appliance, a slag roller 9 in the embodiment example

35 shown, into a slag drop shaft 10 from where the slag
falls into a slag removal unit (not shown).

The charging device 2 comprises a charging fun-
nel 11, a charging chute 12, a charging table 13 and
one or more charging pistons 14, which are allocated



10 t he stoking speed of the grate depends on the

control signal determ ned over a certain tine segnment .

The conbustion installation represented in 15 Fig. 1 conprises a fire
grate 1, a charging device 2, a furngce space 3 with connected gas flue
4, to which are connected further flues and the units downstream of
the conbustion installation, in partrcular st eam gen- eration and
exhaust gas ci@hacemti ne® al 9ng | AROTHRIH ZFe arRoSfotb ke prassdnadlaple
explained in pyepOR@eHEiR | of oRE"Canother and PdH | thedr didruse
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sl ag drop sh t 10 ron1 re the s into a slag renoval unit
(not showd) . region of th%euéﬁﬁfgﬁﬁéedéﬁﬂﬁﬁ2768mﬁm%e§ 3 ¥Rdd§i rghe un-
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t he furnace space
15 parameter which, to a first. approximation, corresponds

to the free air outlet area through the grate surface
structure and the firebed, an airflow measurement
device 18 is provided in the air supply line 8.2 and a
temperature sensor 17 and a pressure sensor 19 are pro-
20 wvided in the undergrate chamber 7.2 while a further
pressure sensor 20 is arranged within the furnace space
3 so that the static pressure difference between the
undergrate zone and the furnace space can be measured.
Indicated in diagrammatic form in Fig. 1 are
25 various setting devices, which are used to control the
various factors of influence or appliances in order to
permit control of the firing rate. The setting device
for influencing the stoking speed is indicated by 21,
that for influencing the rotational speed of the slag
30 roller is indicated by 22, that for influencing the
switch-on and switch-off frequency or the speed of the
charging piston by 23 and that for the primary airflow
by 24. The latter is capable of supplying the required
primary airflow to each individual undergrate chamber.
35 The method according to the invention is
explained below with additional reference to Fig. 2 and
3.
A previously conventional control unit RE
(which is capable of controlling the firing rate of a



5 3 and onto the fire grate 1. The fuel 16 | oaded onto the fire
grate 1 is predried by the air comng fromthe undergrate zone 7.1

and is heated and ignited by the radiation present in t he furnace space
3. The main conbustion zone is in the 10 _region of the undergrate zones 7.2
and 7.3 while the sl ag fornmed burns Sut in the region of the undergrate
zones 7.4 and 7.5 and then enters the slag drop shaft 10. .
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I ndi cated in gdiagn e form i n, Ei r rjoMs settin evi.ces,
whi ch are use ?olglcrgﬁr%i’lit(%l%nt)heégIll bgagﬁleoltj? acf%ré%gf ?)?Wu8ﬁce&d%r‘?l _
appl i ances i nP¥¥dBetess to gdweniindionidusil ofetthing i demgceat e FoFhetlsist ti ng
devi ce fF%uf?&éé?”%“HbﬂﬂFhPtggm éPeﬁﬁiESZ%yugaF?gvgﬁeéyw ic}'tthat
for infl nC|ng he rotational speed of the slag 30 rofler 1s indicated by
f

22, that *for thfFEBREFREI Fe the SiEnMRerafzmdSeRsethlds f theequierihowor the
speed of the measehanghtigdeiviten 1y Zd andet alo f9FcsberOr SBREYral rfd ow

by 24. The la ro-hS_capabl.e of supplying, the required rimry airflow -
to each indiv%%%af uﬁagrggéfg 8ﬁ8ﬁ§§?¥33ghe ValugsTH@?SHEFﬁgéyzﬁﬁﬁﬁ%ﬂng
to the invesensdrsiand deekpesi ned bel ow with additional reference to
Fig. 2 and 3.

In  ordef PE ViBE?&XtcogﬁgntE%%@vfaaQTWNcéﬂggof%z
(which is capabl e of contro??lng he*firing rate of & ) .
-9- IConRR¥IWALE RSt &0 R¢ oALLPBE hargigh athe fagrdtian vhit RE,

the control signal influencing the control unit must be
calculated by the central computer ZR on the basis of
the measured values. The central computer ZR therefore
determines the actual magnitude of the free air outlet
20 area which is then compared with the required value for
this free air outlet area in the control unit RE and
the signal for influencing the individual setting
devices 21 to 24 is then derived from this.
The density of the primary air PL is calculated
25 in known manner on the basis of the measured primary
air temperature in the undergrate chamber 7.2 and the
pressure measured there. This wvalue, in association
with the pressure difference between the undergrate
zone and the furnace space measured by means of the two
30 sensors 19 and 20 is used, by means of the equation

2g

L

V =

.Ap

to calculate the velocity of the primary air when flow-
ing through the combustion air resistance body composed
35 of grate surface structure and firebed. The value
obtained in this way is used, in association with the ~
airflow value determined by means of the airflow meas-



the steammass flow in terms of the fuel charge and the primary air

.supply, to nention only sonme control paranmeters) is configured in such
a way that the 5 required values and the actual values determ ned (which
are necessary for carrying out the nethqﬁ)accordlng to t he invention)
can be relayed in the formof control paranmeters to the individua
setting devices. For this urpose, a central conputer unit ZRis

provi ded whi chrerent sdé(mﬁéct]eﬁ whiph tasmfdan uis SOSHTEED the WIS f1 ow

neasurement deyd£&nd8 o%'é‘iattfl%gt WBoRHEESHRE SBNSee$mEY of t%?&be%.%@ﬂ.% whi ch
processes the val ues neasured by these nsor s an% devi ces.

I n order to[ﬂﬂ¢nﬁr%$ﬁp¥%dl%?dﬂé@eEoEPrGPlfoaﬁﬁr§H§t £&e & iffe VthiRh

t hrough the cordd ofefividd Rn accotdenconiitth sShgnaduatidmenci ng the control

uni t nust .be calcul ated by the central conputer ZR on the basis of

t he neasuPed val ues. The central conputer ZR therefore determ nes the

_actual magnitude. of the free air outhfL 2BLBrea which is then conpared
with the required val ue for this*free Mr outlet area in the control

unit RE and f.or cing_the | t|

e.sign i nf | uen e
devi ces 21 tolfi vglPﬁeﬁ%&gaW%ii%QOﬁ?%%Igay S ggg?ﬁe ensgiy of the
primary alrF%hesfcaecahat@@tlét|ardaunmdnamnmadenawhelbb§ES éfs ttfee

Teasur ed pri M@GNcrol BligrlaIMer LU, | Bol dindghgiate waThRE Lidesdd the

pressure _neasured there.” This value, in _association he pressure

di f ferend® betkenvehBeeuige cpmpaged W%&ﬂm¢%ﬁmﬁ?ﬁBlF9¢nHéé“@pé@E?ﬁgﬁéured
by means of thegedWmidd AN s akRaang, 20Th§sUS}§ﬂon&e§'eaﬂ$eOfséi’ﬂ@lrﬁﬂuat|On

err to cal cul ate_t he, vel oci t, Lmary, ai.r wh flo in
Lo bhgh the COREARSToRE SEPEr EiesRALYiBba) eotbity sy icst 2 e B 4ur f ace’
structure anThefvaghed.neddssamal fier theohtenjulltion tbfs thay stokivegl, in
associ ation ith Ahgs or Yl ALY Ne oL PhaeHalY MR LRI T oW

nmeas-
15 signal R is then compared with the required value range

for the stoking speed in order to ensure that correc-

tions or setting steps can only take place within plau-
sible and permissible ranges.

In this type of calculation and regulation,

20 certain deviations <can still appear. These arise

because the air has to flow through a "combustion air

resistance body", consisting of grate surface structure

and firebed, which not only has very narrow but also

extremely irregular cross-sections for the passage of

25 the primary air. In this process, frictional 1losses

appear which have to be taken into account in the form

of a flow coefficient o in order to achieve accurate

regulation. Because the flow conditions in such a

firebed cannot be calculated, this flow coefficient o«

30 has to be determined experimentall§. In order to

determine this flow coefficient, the flow is first

measured, at different airflows and different initial

pressures in the undergrate zone, through an uncharged

fire grate and then through a fire grate charged with

35 Dburning material. The differences found in the pressure

losses or in the respective static pressure difference

between the undergrate zone and the furnace space are a

measure for the formation of the flow coefficient,



- 10 - urenent device 18, which airflowis converted.to the

.current operating conditions in terns of tenperature and pressure, in
order to calculate the free air outlet area defined in accordance with
the equation 5 [err] The val ue ab gi ned in this way is the actual

val ue of the free air outlet area a I's made avail able, as the

control signal F or R to the control unit RE where 10 this value is
conpared wi t Whimh r agakmed dieuevébie t Re when f fbewaithropdhet the ed1ES Thi s

provi des the geitd Nngnd tHRArBUBhEAE itdhial ndsvindual osgét | pesdevilees 21
to 24. The val ue necessary for the requlati pn of the st mg it speed
St fén

SG of the firddrBBEOBRS G hSTe BIPLEE CorflaBimuB OF; $ha
conpar ed V\ntfbéchﬁné£qaasedrv&loue trengeir tof Qﬂ‘ldvheuﬁhokdegedpeﬁd"du@horder

t th t tt |

w thin pt B nE Lk ERE aebernuliaft [ shgudties “Babhe SERABAE.
. calculation amj:ezengaﬂattnnpra@tlcel;tatlhre fleow acoefifictemts sfphhd axeear.
These arise d@ ahecause, t e ax#;é #I'f‘éuéé) bl ‘EWe?eW%’gé‘ %ndcodifb%“?‘%l%”

resi stance bo consi sting te surface structure ebed,
whi ch not on|@xw@@4m%n9ahbyraﬂmﬁamlaﬁgo:EMNVeﬁpeéﬁéFyenFrébu+§rlnput

cr os5- SeCf'Orﬁof@ﬁet8§n9§§§366m ut@éhZRhQ?ptgaﬁrihélEont&@ltﬁu@nﬁaoqefﬁ
ri cCti ona 0SS ppe ave (0] a coun I N e
form ! Mg 18T B caderiibad 0 R " B Se e EO L RS R

regul ati on. Besmraus®et hecétpectedi tinonsatdosdahca w1tfm r ebletls carfiiaiw be

cal cul at ed, é@é&léfgﬁgoe&f | cggnt thg[:r] tﬁg tg% % ow B g s rmtt'i'lee

experi ment al | y order’to er mne | Cien
flowis firstoutpidppasuredrrected f t@m@molaussmm Rad tdi f the emontaicl aI

pressures in hee underghgtsg zon%ontgydg_ugh dochasged  arefire grAke and
The

then through a fire grate charged wth 35 urning materi al

di fferend@s ORI BECHEEEsHPe Flg 1205 SEEOBr Whhchheltr JeBBcPEySeaMmt i ¢
pressure di ffegrgpcecthe &SivEEnN t&lﬂn;blﬂ@@f gr&g e zgane:cﬁn{gdﬂyﬁ f whaahespace

are a rreasuEfo&gr ntlehaesggémrrgrgtl_ Cmsecgsotrhse f1|70W Coe£B| Cér?c?t 'an input

facility for the flow coefficient a while the control

unit RE can receive required value inputs for the

20 stokinq speed SG and the free air outlet area F so

that, from these, it can output the respective control

pulses to the setting devices 21 to 24, which are
connected to the control unit.

Fig. 3 shows the result of the control process

25 in accordance with the invention. In this, the free air

outlet area F, as the control signal, and in addition

the number of strokes per hour are plotted on the

ordinate and the measured time 1is plotted on the

abscissa. The constant required value for the air out-

30 let area is represented by Frequirea. The curve F shows

the current actual values of the control signal Rgx cor-

rected by the flow coefficient o. It may be seen that

only relatively small fluctuations take place relative

to the specified required value and this permits the

35 conclusion that this combustion is taking place almost

uniformly. The stoking speed of the grate is repre-

sented by SG as the number of stroke motions of the

grate drive 6 per hour. It may be seen that when the

free air outlet area falls, for example as far as the



whi ch assumes the value 0 when flow through the fire grate and the
.burning material is no | onger possible and becones greater (up to a
maxi numof a = 1) as it becones easier for the air to fl ow unhindered
through 5 the fire grate surface structure and the burning
material. In practice, the f1 ow coef ficiénfs found are of an order of
magni t ude between 0.6 and 0.95. This experinentally determ ned fl ow
coefficient #dintinflt the tstakingespeall denpieeresordingly rhésedntrol

signal F 10 ﬁméaﬂ:é}i‘ﬁ@t 811 nat Q%dﬁ%%@erfr%"es%{ Peéiutf,}.lét‘é hgfeabaxans  can

be <corrected in accordance, wth coefficient a so t hat
the central dﬁﬁﬂhtﬁ?etW@ﬁmeablééﬁﬁuﬂ§>aaéérfH%tEHecéﬁFP@ﬁd%ﬂﬁﬁﬁl RR™ o t he
control Wdduced eTBBEE dueCOBdl @n indFrOLHSSEFirebade heighOWd 1S

di agrammati c n Fig. 2, fro be .s t hat the central
Comutor 3r e ianpta FomprEY el no, AE SRR dierRuSen8hr TOIPtr g 0
and an i nput inertf acohistythentshe BY owncaelfsicigentha vdtidleiride sperd:, ol

uni t RE can ragel ve Leguigedcyal vg EARUGE (Ol Lhe 20, shoki BE 394SG and

the free air ar ea Oﬂ]t ese, can out put the
respective canges to t&ﬁﬂ@%ﬁﬁmt)thﬁis@hﬁlﬁgeaeai€e§u216t032¢a @gadR ar e

connected t0 i SBHLP! tHBI trequired valud] Jas3 i10¥Ret RQ JeLSatt tofe the
contr ol rocess 25 in accordance with the invention. In this, the free air’

outl et arla POMY t Ké- cdit rmeay s]P@néleenaH%?Ir'% Khattitse stokhrdngreed of
strokes per hfimaiai® gbAbteAtoAnt hthe coekdbpahaiagd dfimarrasseed Time is

| otted t b h t t d I for th out -
B0’ 1ot area e  ERFReaitod sy S AART ohtLTRadEhite & ciimePotBE, Adcorr ent
actual val uestiod Idtelciorg r cdpeeicgnajnd'ﬂéms corrre_escptoenﬂﬂmgha/ne il oWhe
coeffici ent :zi 41or[m¥G§e SREL AR re alggl Ys I V'e%lﬁ(f d\l‘l %éHEt yations

take place r to the speci require ermts
the 35 @&8nclths oreghan S64s kemdise i prarsicakibg N9 adevidhbers from

the required value are found in the region F4.

The control interventions in accordance with
the present invention do not only apply to the stoking
speed of the grate, although this is the main factor of

20 influence. So that the combustion process can be made
uniform to the greatest extent possible by controlling .
the stoking speed, it is also necessary to influence
the quantity of burning material deposited on the fire
grate and the quantity of slag removed as a function of

25 the already explained control signal R or Rg. This takes
place by the control unit RE not only influencing the
stoking speed by means of the setting device 21 but
also influencing the quantity of fuel deposited on the
fire grate 1 by means of the setting device 23 and the

30 removal quantity via the removal roller 9 by means of
the setting device 22. It is also possible to influence
the primary airflow by means of the setting device 24,
this influence being primarily exerted by the usual
firing rate control system.

35 The control method in accordance with the
invention can be used as an independent control method
at least with respect to the grate speed but it can
also be used as a correction only for the control of
the stoking speed when the latter is controlled on the



uni formy. The stoking speed of the grate is repre- sented by SG as the
nunber of stroke notions of the grate drive 6 per hour. It may be seen
that when the free air outlet area falls, for exanple as far as the

- 12 - poi nt Fl1, the stoking speed_j; correspondi ngly raised to
the point SGL. A reduced free air outlet ea neans t hat the
permeability t%%?dé(g trfbfirebed has been reduced either due to an

i ncreased firebe Jheigjfhto °5 DALAPBLABP ebYompants mff nilmg usheli @hrhggause
of noi st, rRdet comvtstoilt weritts. By i ncreasing the stoking speed, this
state of affairs can be obviated or can be influ- enced to the extent
that the free air outlet area again approaches the required val ue, as
is the case at the 10 point F2. It nay be seen here that the stoking speed
remai ns constant in the correspondi ng segnent S&. |If the free air
outlet area falls again at the point F3, t he stoking speed increases
‘correspondingly in the region SG3 and then renmains substantially
constant in 15 the region S because practically no deviations from

the required value are found in the region F4. The contro
interventions in accordance with the present invention do not only
apply to the stoking speed of the grate, although this is the main
factor of 20 influence. So that the conbustion process can be nade
uniformto the greatest extent possible by controlling t he st oking
speed, it is also necessary to influence t he quantity of burning

mat eri al deposited on the fire grate and the quantity of slag renoved
as a function of 25 the already explained control signal R or RK This

t akes pl ace by the control unit RE not only influencing the st oking -
speed by nmeans of the setting device 21 but al so influencing the
quantity of fuel deposited on the fire grate 1 by neans of the setting
device 23 and the 30 renoval quantity via the renoval roller 9 by neans of
the setting device 22. It is also possible to influence



t he primary airflow by means of the setting device 24, this influence
being primarily exerted by the-usual firing rate control .system- 35

The control dance with the ~ invention can be used

as an indepen "HMM ,I@@ﬂé it | past wit h mhieSipediss Ben

speed but it can ¢ ed as a correction on \ troI of

t he stoking speed when the latter is controlled on tHg‘“ “\t

- 13 - basis of other paraneters by neans of the us firing rate control

unit. 1. Anethod for controlling the firing rate of ~

conbusti on installations, in particular refuse conbustion installations,

conprising the steps of: depositing conbustible material at the

begi nning of a fire grat e; subj ecting the conbustible nmateri al

on said fige grate to a sto n rmard notion: and renovi ng

resulting slag at an end of the fi ééggpgfgiég—— t he stoking and forward

. nmotion of theleonbust¥Methodnfer controlildngbdihe firimasratef lafereenas a
function of a,pstBa 1nstal§gkﬁbh% Lo, £ P@ib@fﬁ?'re?%s%”é%éﬁ&gfiéﬂm

firebed. a control sianal corres onding to t ermeabilit
conbusti on ai #PFEalbebkianfed by ﬁ@@d?ﬂl Qea FP@EuﬁFﬁble ma%%¥+%% akea of a

total combustagpositeacsitstanee diflining ofcerpesed ofrafdif eisurdase
structur%_and |£egeqk> a stoklngcorga%%ﬁﬁgéJl%thggaahgnthls fire

grate and the resulting slag is removed at the end of

Q)

the fire grate, characterized in that the stoking and
forward motion of the combustible material is at least
influenced as a function of the permeability to

15 combustion air of fire grate and firebed.

2. Method according to Claim 1, characterized in
that the quantity of combustible material deposited is
influenced as a function of the permeability to combus-
tion air of fire grate and firebed.

20 3. Method according to Claim 1 or 2, characterized
in that the quantity of slag removed is influenced as a
function of the permeability to combustion air of fire
grate and firebed.

4, Method according to one of Claims 1 to 3, char-

25 acterized in that the permeability to combustion air of
the firebed 1is determinéd in the region where combus-
tion is beginning on the fire grate.

5. Method according to one of Claims 1 to 4, char-
acterized in that the control signal corresponding to

30 the permeability to combustion air is determined by
recording the free air outlet area of the total
combustion air resistance body, composed of grate
surface structure and firebed, in accordance with the

equation
35
PLB
R= =%~
THIS SHEET HAS BEEN
where REPLACED

R is the control signal



[érr] ”"’Vhéré'R"T§“fhé control siinal. PLB s |nar alrflow

througth t perating condltlons Has Been o f1 ow
velocity i T“ ‘“ M‘ resi stance body, l mﬂﬁw Lof the grate
surface structuretan |rebed _ nd whi d froman

equati on [err] where g is the graV|tat|onaI acceleration. [err]L
Is a specific i ght of the air_under the operating conditions and
[err]p. PLB aSSttdrw cPpiBasyr aigiflt ehleEonghwidie abltpkedr gingles

zone and a fUE}I{@.C@pé@@@ﬁ-l conditfom®tdwg according, to claiml1l. wherein

the quantit combu terial deposite i nfl yenced ,as a function
o tha s welni ¢ E5S: iiewag& bEhvain” ERSr FoEbysRiohn R T esaTance 3 A

met hod accor dbody £ Ocoinpbs‘eﬂi ofhetles ngtheequanifiaice odtrsttagre r andvethd s

i nfl uence asg ti 0, S of fire
grate and%fl re%r%ggg 2 ® hi@ﬁ P% g%fgui#%d a%:lg%rgd&% %%&Q?lg&gn 1. wherein
. the perne- ability to conbustion air of the firebed is determned in a
regi on where conbustion is beginning o gat e. 5. A net hod
for controlling the firing rate gf zC u Ap installations, in
particul ar refuse conbustion install affi on§L conprising the steps. of:

depositing conbustible material at tHe beginning of a fire grate:
subj ecting thg,gpgbustible material on said fire grate.to a
stoking and forward notion; and removing resulting slag at the end of

the fire grat®. 1s the gRaRVEERkioRARNMCEDLSERELMDE i on of the combustible
mat e- 10 yfiisl thel rRgedti dieasieiighf] Wenee@d s ra undRGt 0k Ppdiing

permeability tgn o ggélggdalr of fire grate and firebed,
Ap 1is the static pressure difference between the
undergrate zone and the furnace space.
6. Method according to one of Claims 1 to 4, char-
15 acterized in that the control signal corresponding to
the permeability to combustion air is determined by
recording the free air outlet area of the total combus-
tion air resistance body, composed of grate surface
structure and firebed, and an experimentally determined
20 flow coefficient which depends on the flow velocity of

the combustion air, in accordance with the equation

in which
25 Rg is the corrected control signal
F is the free air outlet area and
o is the flow coefficient
and the free air outlet area is calculated from the

equation
' LB
F = .P.——
30 v
where

V is the flow wvelocity through the combustion air
resistance body, composed of the grate surface struc-
ture and the firebed,

35 and which is calculated from the equation InsSHE-ETHAsBEEN o
R'SPL CED



a control si-nal corresponding to a perneability to com busti on
.air- being determ ned by recording a free air outl et area-of--atotal

conbusti on conposed of grate surface struycture

and fi rebedTl“l!llm S“ﬁ ﬂr" ﬂm(ejxperl ment al_| y determ ned tHﬁﬂRf:ﬁRﬂPa '
ependsr ors a *f | ow vel oci t} of” t he conbus

accordance with an equation in which Rk is a COHMN‘L gnal ,

Fis afire air outlet area, a is aftigg coef |C|ent ree air
outlet area is cal cul at ed frdyh=an ua;rvnAP[err] where Vis a
flow velocity through a conbustion alr L resi stance body, conposed
of the grate surface struc- ture and the firebed, and which is

cal cul at ed f miraran equation [err] where g is
the gravitati t rr cific wei ght of the
ai r under thgoo erﬁ\ gr%(r:"fcj)iﬁ4 |on§' aa]réé: Sé a%% IS a static pressure

di fference beft.vx.'e%ntbﬁ amcxémt@elght o Ebﬁeaaﬁduadfaﬁr hee opgxesing
5 conditions and

Ap 1is the static pressure difference between the
undergrate zone and the furnace space.

THIS SHEET HAS BEEN !
REPLACED




