1 PROCESS FOR | NFLUENCI NG THE PROPERTIES OF COVBUSTI ON RESI DUE The
invention pertains to a process for influencing the properties of conbustion
residue froma conbustion plant, especially a waste incinerator, in which
the fuel is burned on a furnace grate and the unnelted and/ or unS|ntered
conbustion residue which accunulates is returned to the conbustion process.
Most of the conmbustion residue originates fromthe ash content of the fuel
and is obtained in the formof grate ash -- frequently referred to as sl ag
-- in the deslagger. The residues can also include fly ash fromthe boiler
or fromthe off-gas filtration unit. Grate ash can al so contain netal

gl ass, and ceram c conponents. A process of this type is known from DE 102
13 788,9 Al. In thi SPROQ%’SSFORQNP‘PU%N@NG $HEqEUbAL R H such a way that a
portion of the conbustion reg inters in the conbustion
bed of the main conbustion zone mﬁﬁkgzgﬁtheﬁgﬁﬂilted and/ or unsintered
conbustion resi dues are separated at the end of the conbustion operation and
returned to the conbustion process. is also known fromEP 0 862 019 B |
that flue dUd€ IRERUGEPGHEEBBA NIAESS t%énﬂﬂea%ng therisepestict o copbustion regdue
conmbustion furnace, where the tenperature is above the nelting or sintering
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specific conbustion conditions which pronote the formation of toxic organic
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the deslagger. The residues can also include fly ash from the boiler or from the off-gas
filtration unit. Grate ash can also contain metal, glass, and ceramic components.

A process of this type is known from DE 102 13 788.9 Al. In this process,
combustion is regulated in such a way that a portion of the combustion residue melis and/or
sinters in the combustion bed of the main combustion zone, whereas the unmelted and/or
unsintered combustion residues are separated at the end of the combustion operation and
returned to the combustion process.

It is also known from EP 0 862 019 B1 that flue dust can be metered into the high-
temperature zone of the combustion furnace, where the temperature is above the melting or
sintering temperature of the flue dust. The fly ash is metered in as a function of specific
combustion conditions which promote the formation of toxic organic pollutants such as
PCDD/PCDF and/or precursor compounds such the precursors of PCDD and PCDF.

These processes take no account of the fact that the return of the combustion residues
can have a significant effect on the combustion process. Of particular importance in this

regard are the percentage of combustion residue in the fuel mixture and the change in the



The return of conmbustion residue |eads, for exanple, to an increase in the
proportion of conbustion residue in the fuel mxture and thus to a decrease
in the tenperature of the conbustion bed. Because of the | ower conbustion
bed tenperature, the proportion of unnelted and/or unsintered conponents in
t he conbustion residue increases even nore. Wen these anmounts are returned
again in turn without regulation in accordance with DE 102 13 788.9 A, for
exanpl e, the tenperature of the conbustion bed will continue to drop, which
wi || be di sadvant ageous. The material conposition of the conbustion residue,
furthenga 1°§€@ ?h&TMQHQE mﬂﬁoﬁpﬁx ?ult of its return. Unnelted and/or
unS|ntere Ion residue 1n ormof fine slag fractions have, for
exanpl e, %gg cal cium oxi de caontents and | ower iron oxide contents than
the average CETEYE! ¢h SHRIptESIETALY iFIrF*ARBled iban PRfeassBdhE PrORGRLOR 9
average linme content of the conbustion residues can increase over tine as a
resul t winbustenrretidueninghe fuehmixhmanfi thsttd oscreas indreeteinperaticoptidiace wi th DE
102 13 788.9 Al. The nelting and/or sintering process is determned -- by
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this conposition being in turn the crucial factor determ nes the
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by the gra 5 and the quantities of air, oxygen, and recycled off-gas and
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distinction is nade between "conbustion conditions"” and 2 "conbustion
par ameteillsbe. distlausndgesusconbust i on conditions are the settings which one is
able to
The material composition of the combustion residue, furthermore, can also change as a
result of its return. Unmelted and/or unsintered combustion residue in the form of fine slag
fractions have, for example, higher calcium oxide contents and lower iron oxide contents than
the average composition of the combustion residue. This means that the average lime content
of the combustion residues can increase over time as a result of the return of fine slag fractions
as done in accordance with DE 102 13 788.9 Al.
The melting and/or sintering process is determined
-- by the material composition of the fuel and of the returned combustion residue, this
composition being in turn the crucial factor which determines the melting temperature and the
reactivity during sintering reactions, and
-- by the combustion conditions, which are the deciding factor with respect to the
combustion bed temperature and other essential combustion parameters. The amount of fuel
mixture supplied; the point of introduction; the stoking by the grate; and the quantities of air,

oxygen, and recycled off-gas and their temperatures determine the combustion conditions.

In the following, a distinction is made between "combustion conditions" and
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make or to influence directly by neans of control devices. These include,

for exanple, the quantity of fuel m xture supplied (fuel m xture = fuel +
returned conbustion residue), the point of introduction, and the rate and
tenperatures at which air, oxygen, and returned off-gas are supplied. The
conbustion paraneters are defined as the variables which cannot be set
directly by neans of control devices but rather which are the result of the
conmbustion conditions. These include, for exanple, the tenperature of the
conbustion bed, the tenperature of the conbustion chanber, the anmount of
steam produced, and the 02 content in the off-gas, The conposition of the
Fuet (caPaPREh pgmsie’ waluf o s obdiodion: e FdapsSEL R 1aPiede .
conbusti on paraneter, because it cannot be directly influenced or controlled
i n t he Baksordp inflygatecdirpgtle by aeans qifentralsdevises.t hBeseAn@uda 691 ¢X8mpls, Pitovi de a
process by nmeans of which it can be guaranteed that essentially all of the
sol i d cquainits toff 6zl eesiickuppliedt (hel aopdusti fad badundsionibestea residat) othe el t ed.
This task is acconplished according to the invention in a process according

to the pdiftor AHRRLAIA, GhAHS Sa®fan®r@hrduded ad PREL Hi',eoﬂ?eﬁ,i 0 RRgARrorsERt eri ng
processes in the combustion bed are regulated according to at | east one of

the fol ll‘gV\{il ng éc)rocess steps: -- the residues are returned only as |ong as,
and onlay PHPStCh an amount that, the changes thus caused in the essenti al
conbustion paraneters remain within previously defined tolerance |imts; --

t he conmbust ild cOBRBIIINHENETes RE dedinpdiat the yaphieserhiclh camehbhie dirt@ilyRich a
way as to counteract the changes in the conbustion paraneters produced by
t he retmeans o8cemrol Hevicamtbat iaslier cdngioat theoreswif oft the coobdztist comlitiasi diesd s
changed by the return of
include, for example, the temperature of the combustion bed, the temperature of the
combustion chamber, the amount of steam produced, and the O: content in the off-gas. The
composition of the fuel (calorific value, water content, ash content) is also considered a
combustion parameter, because it cannot be directly influenced or controlled in the case of
waste materials.
The task of the invention is to provide a process by means of which it can be
guaranteed that essentially all of the solid combustion residue in the combustion bed is sintered
and/or melted.
This task is accomplished according to the invention in a process according to the
introductory clause of Claim 1 in that the melting and/or sintering processes in the combustion
bed are regulated according to at least one of the following process steps:
-- the residues are returned only as long as, and only in such an amount that, the
changes thus caused in the essential combustion parameters remain within previously defined
tolerance limits;

-- the combustion conditions of the combustion process are changed in such a way as to

counteract the changes in the combustion parameters produced by the return;
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selected fractions of the conmbustion residue in such a way that the nelting
and/or sintering process of the conbustion residue is influenced; and --
the material conposition of the conbustion residue is changed by the
addition of additives in such a way that the nelting and/or sintering
process of the conbustion residue is infiluenced. It is obvious that only a
single one of the indicated process steps is sufficient to solve the
probl em descri bed above. The | arger the nunber of these process steps which
are used jointly, the nore favorable the conbustion conditions and the

| arger the quiRtRYSFECoRBABIIY 9Tghe coraisHorraiiie i danresdey Be ssWePt 1 n an
advant ageous el aboration of the invention, the selected fractions of the
conbustsespied déicdens of Aheeccmbystaimresidueinogiuci?a 1@y niat the meltinpjandiot fiokringt h t he
change in material conposition, it is also possible to change the
conposigrb&Rs of tht BEmBRAbH $ésidue 1DaMueedmagr ate in such a way that the
nmelting and/or sintering processes are accelerated or proceed at | ower

tenperatures, th'é‘?ﬁatélgﬂl SgnlﬂHJtSs‘?t%Fof i Paﬁgg&&% resféfﬁ%] Esh%“ﬁg%’e%owe %Jiﬁﬁ&e off

| owering the neltin can be mx into t nto t

conbustiqQn. residues to be returned, These .can be silicate conpounds. such as
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subst ance known to produce such effects can be used. In an advantageous
enbodi nefieengdd.t he i nvention, scrap netal and especially scrap iron is used
as an additive. This scrap can be recovered fromthe grate by known
separation loBtdbom@as that omlly aGiyidencoditind maitated procasy wogisas naticiemuneelvel t is
advant ageous to grind up the scrap nmetal before it is added. The ground-up

scrap 4n0pidlenf 3cHRNELBvEA" #hd1aS ke ShPhuntbe? Of ke process steps which are used

jointly, the more favorable the combustion conditions and the larger the quantity of combustion
residue which can be returned.

In an advantageous elaboration of the invention, the selected fractions of the
combustion residue have a grain size of 2-10 mm.

In conjunction with the change 1n material composition, it is also possible to change the
composition of the combustion bed on the grate in such a way that the melting and/or sintering
processes are accelerated or proceed at lower temperatures. For this purpose, substances
which have the effect of lowering the melting point can be mixed into the fuel or into the
combustion residues to be returned. These can be silicate compounds such as boron silicate
and similar compounds. In principle, therefore, any substance known to produce such effects
can be used.

In an advantageous embodiment of the invention, scrap metal and especially scrap iron
is used as an additive. This scrap can be recovered from the grate by known separation
methods, or it can be obtained from an external source.

It is advantageous to grind up the scrap metal before it is added. The ground-up scrap
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The conbustion or partial conbustion of this scrap |leads to the formation of
netal oxides and to the local release of |arge ambunts of heat, which has
an advant ageous effect on the nelting and sintering behavior. This is
especially true when the basicity of the conbustion residue is decreased as
a result. The basicity can be defined in sinplified formas: B= (XC-O +
X1-t0)/(XSi2 + X | AQ03), where x stands for the nolar fraction of the oxide
conmponent relative to an average conposition of conbustion residue. An
especial ly preferred type of return is to neter the addition of scrap netal
i n suchHMeea) beviat Stesigmef ERY Y™ of the conbustion residue is between 0.3
and 0.7. A preferred nethod of regulating the basicity of the conbustion
resi due is tlhe cagipusiontcheadadcaebuscombi s schp lexmisap theupphates ddmatdcycl ed as
an additive is ground up. For exanple, the scrap netal can be ground up

nor e fig@ley aneNht NaPrsdacd byiapde ARnEMALE! WaRh hae8h Bii@niaSe AR @FBCtdN
predetermned limt in the range of 0.3-0.7. In another advantageous
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directly 0 stion ¢ eous I1n this case tor the

conmbustion residue to be ret d to the gra e ally preferred form
of ret JFﬁg?eslstdS“F%sF Pﬁ%@?é‘“c%ﬁ?ﬁ‘l:@hcar”e@q Qifu'@eq 8! SLIWEFE Eﬂ“ﬁgﬁs di sk. When

this method is used, it is possible to determ ne very quickly how the
conbustion process is bei ng =affectetio)/dnd: atx the),same tinme this return
met hod i s advant ageous because the tenperatures on the feeding disk are not

yet as \heghxasndORy e @olah fab@nsfi (RO MdE combpimbntQblatizORean Agrager esul t  of
which the device used to return the residue is not subjected to extrene
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advant ageous manner noni toring one sent 1 al ustion

par amet %rdlsti’on 0? scra;y fne%arl]?n ucglat\!vg/nthgtf thg ggsw?tlf/ B OP tlllle combustion residue is between

0.3 and 0.7. A preferred method of regulating the basicity of the combustion residue is to
adjust the degree to which the scrap supplied or recycled as an additive is ground up. For
example, the scrap metal can be ground up more finely when the basicity of the combustion
residue is above a predetermined limit in the range of 0.3-0.7.

In another advantageous embodiment of the invention, the combustion residue can be
returned directly to the combustion chamber. It is advantageous in this case for the
combustion residue to be returned to the grate.

An especially preferred form of return is to return the combustion residue to the feeding
disk. When this method is used, it is possible to determine very quickly how the combustion
process is being affected, and at the same time this return method is advantageous because the
temperatures on the feeding disk are not yet as high as they are in the primary combustion
zone, as a result of which the device used to return the residue is not subjected to extreme
temperature loads.

The combustion process can be influenced in an especially advantageous manner by
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zone. The feed of conbustion residue should be reduced, for exanple, when
the burn-out zone starts to mgrate toward the discharge end of the grate as
a result of a drop in the calorific value of the fuel/residue m xture
present on the grate. Conversely, the amount of combustion residue being
returned should be increased when the burn-out zone starts to mgrate toward
the feed end. The expert can choose from anong many different nethods for
changing and nonitoring the essential conbustion paraneters. One of the
essential conbustion conditions is the weight of fuel supplied per unit
tinme. TONWHAR CPOAL 16 cpRiRlePFhYsISP PRFRENef Mgl A POt RHSRR T ut
paraneters include the calorific value of the fuel, its noisture content,
and i t £oash Thofiedmf combustine residuershéild by agduecdofon dxemplee when dpshure-het anount  of
conbustion residue supplied should be decreased and vice versa. The

noi st ur@n€ odite it mphratt hewdri ehe Giethahe cle ot grad ay essuaifardop in theagbgfc t he
conbustion chanber by the use of a m crowave detector, for exanple,
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content I ncreases, e ca or| ICc va the ecreases, even though
so that the.amount

its conp ition e se remain th
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essential conbustion paraneters are the tenperature of the conbustion bed
and tHeedendperature distribution over the conbustion bed. These conbustion
paranmeters can be nonitored by neans of an infrared canmera, for exanple.

Hi gher t enpermatedpas caf chobe: frommbissl neiny kectrem loeethdds posdiabgieg bad ret urn | ar ger
anounts of conbustion residue and vice versa. 6 Another essenti al

combusth9fusAR Hel ds@heihSedntf s P m@E scombustion air, including the

One of the essential combustion conditions is the weight of fuel supplied per unit time.
In addition to the weight of the fuel, essential combustion parameters include the calorific
value of the fuel, its moisture content, and its ash content.

[f the calorific value of the fuel drops, the amount of combustion residue supplied
should be decreased and vice versa.

The moisture content of the fuel can be determined even before it reaches the
combustion chamber by the use of a microwave detector, for example, installed in the area of
the fuel loading or feed shaft. When the moisture content increases, the calorific value of the
fuel decreases, even though its composition may otherwise remain the same, so that the amount
of combustion residue supplied should be decreased -- and vice versa.

Other essential combustion parameters are the temperature of the combustion bed and
the temperature distribution over the combustion bed. These combustion parameters can be
monitored by means of an infrared camera, for example. Higher temperatures of the
combustion bed make it possible to return larger amounts of combustion residue and vice

versa.,



anounts of both the primary and the secondary conbustion air as well as
possi bly the anmount of returned off-gas. Another essential conbustion
condition is the tenperature of the conbustion air, which is adjusted, for
exanpl e, by nmeans of an air preheater. The conbusti on process can be
strongly influenced by another essential conbustion condition, nanely, the
oxygen content of the conbustion air, because the control of the oxygen
content exerts a significant effect on the primary conbustion process and
especially on the tenperature of the conmbustion bed. Another essential
conbusti on cHIHEr eoRNGAE cprBuian sendifomlitiharneint ebrppisHHalg including the

i ntroduced. Especially sensitive control can be achieved here by dividing

t he gr atnsubstd bbth thé primlagnayidt thel sevahdady revbusoon amds welltas @ossitdn sheemsmint
direction into several under-grate blast zones, each of which is supplied
Wi th prdfiyBiivhedioff-@Rd oxygen at specially calculated rates. Qther essential
conbustion conditions with which the conbustion process can be influenced

significantl . st aki ng: of . the. qr i t he
St oki ng.  TrosEe] i Rl LGB! BB SR e D
over within the_conbu?tion bed, Especially suitable for this purpose is a

reci pr 0é atitHed drasemla Ay deeado fhat dhardca'e  di scharge end, where every
other grate section is novable and the sections in between are stationary.
Wth this dédiegombasienfpuedesd santhgrstredgly veffucocdt iynanotist yssestial combatieh s from
the feed end to the discharge end, so that fuel conponents which were on

t he toponditibMenained), tReskyicon canterk ®F i ddnPastioRthi0hedadub@heictrdldf Ae dxygedOt t om
directly on the grate. Fuel which is already incandescent is thus m xed

ffecti) i.th.the. % f i i th fuel
o1 St TRk Wb LRI GRS o) b N5 SLACTA0 By AR e el
and | oosened. 7 estgbl,is edarbitrary limts within which conbustion

a
resi duetgma?réturee?fdﬁﬁ@%rp ysgiop ged.

Another essential combustion condition is the point at which the combustion air is
introduced. Especially sensitive control can be achieved here by dividing the grate both in the
longitudinal direction and in the transverse direction into several under-grate blast zones, each
of which is supplied with primary air and oxygen at specially calculated rates.

Other essential combustion conditions with which the combustion process can be
influenced significantly are the stoking speed of the grate and the duration of the stoking.
These two factors determine the rate at which the fuel is turned over within the combustion
bed. Especially suitable for this purpose is a reciprocating grate slanted down toward the
discharge end, where every other grate section is movable and the sections in between are
stationary. With this design, the fuel is turned over continuously as it travels from the feed
end to the discharge end, so that fuel components which were on the top of the fuel bed for a
certain period of time wind up at the bottom, directly on the grate. Fuel which is already
incandescent is thus mixed effectively with the freshly added fuel in the starting area, and the

tuel in the areas tarther down, toward the discharge end, is effectively aerated and loosened.
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possi ble to use the amount of heat rel eased and the em ssion of pollutants,
both of which will have an effect on the setting of these limts. The
invention is explained in greater detail below on the basis of a flow chart
and an exenplary enbodi ment of an incinerator: Figure I shows a flow chart
of a basic process, and Figure 2 shows a schematic di agram of an incinerator
for inplenmenting the process. As shown in Figure 1, 1,000 kg of trash with
an ash content of 220 kg is dunped onto a furnace grate and burned in such
a way that 25-75% of the conbustion residue obtained is already converted
conpl et el y tl® establigh ardpitearg imishethinvhichweingittiopfresiduss gomsuynédoit sesi due,

i ncludi ng that which was previously returned, is 340 kg. O this anmount, 320
kg fal lssibleao ase thetumdes] dggairrelehsd gue iehedsddiestepollandtst beh ofivdddhawigled. 190
kg of conpletely sintered inert granulate and 30 kg of scrap iron are

separ atgde Lf o di BhShd &ad Be linggPAr ati on process, which conprises a
ibly a i

si eving and possi shing step as well as a magnetic netal separation

step. The granulate and spme of the scr iron are sen n.t t her
Feoycling proedutabol friabBiftherdfr B Reiohth Qe ke PlviPada™itbends on
the basicity of the conbustion residue. In this exanple, 10 kg of scrap
iron isexp@pﬁrm@aboda%mmaagnqu@er%t@ﬁt for recycling. 110 kg of conbustion
resi due which has not yet been sintered is sent back to the conbustion
process. 20 -- Kiguof 1 thowsastiow ehwesf 4 hasicprobesst aman chanber with the of f - gases.
50% of this ash is returned in the present exanple, and the other 50%i s

sent to a Sepaf@ie) dheROS aheRERCHASam B8 n! i RGHISLATR imipldnteRlih @@ Grocess. ,
schematically i'n Figure 2 conprises a feed shaft 1, into which'the fuel is

| oaded, and A& feeding. di ith a charging el i h
Fuel it ot K UBHBLTIERS En bbbkl aP oSl RENT: GERI oCrodth PRI ce.

which nmakes it 8 possible to regulate the rate at which the fuel is | oaded
as a f uhbB¥nass 2eve andoyrpessingsgeh a way that 25-75% of the combustion residue obtained is

already converted completely to sintered slag. The total weight of the combustion residue,
including that which was previously returned, is 340 kg. Of this amount, 320 kg falls into a
wet deslagger, is quenched there, and then discharged. 190 kg of completely sintered inert
granulate and 30 kg of scrap iron are separated from this residue by a separation process,
which comprises a sieving and possibly a washing step as well as a magnetic metal separation
step. The granulate and some of the scrap iron are sent on to other recycling processes. The
amount of scrap iron which is returned depends on the basicity of the combustion residue. In
this example, 10 kg of scrap iron is returned, and 20 kg is sent for recycling. 110 kg of
combustion residue which has not yet been sintered is sent back to the combustion process. 20
kg of fly ash leaves the combustion chamber with the oft-gases. 50% of this ash is returned in
the present example, and the other 50% is sent to a separate disposal process.

The incinerator illustrated schematically in Figure 2 comprises a feed shaft 1, into
which the fuel is loaded, and a feeding disk 2 with a charging element 3, which conveys the

fuel into the combustion chamber 4. 3a designates a variable drive device, which makes it
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paranmeter, Here the fuel, designated 5, drops onto a grate 6, which is
designed as a reciprocating grate, and which executes stoking novenents
under the action of a drive unit 7. For this purpose, the drive unit 7 acts
on the transm ssion elenent 8 to which every second grate section is
connected, which neans that a stationary grate section follows every novabl e
grate section. An autonmatic controller 7a provides a variable drive so that
t he stoking speed can be adjusted as a function of other conbustion
paraneters, In the case of the grate shown here, five different under-grate
bl ast cRPaHBIENS relagethy e 5f W}CBgEF fusl iy leaglgs F‘%natﬁHI?“P%Hgil £orPYEPY di rect i on,
each of which is also divided in the transverse direction, so that the

quant i tyaramaer. dilsterthdivel, olasighatech® dropnenty a gonb aswhich indesignah ape adapted to
the specific requirenents on the grate. The primary conbustion air is

suppl i e@cipyocainy @Rl addwhich @keates drokipat@icheals luyiderané actidherffal @dWerualig. of the
conbustion air 1s regulated by valves (not shown) in the individual feed

i nes | - - i foF I ' I ans of an
aut omat | & BSR4 By GO b e Moo el ST WY RO ¥
nozzl es, which | ead fro$1feed Iinﬁg 14 and 15, throuah whi ch secondary air
can be §AEEHIRYPMHEGCLHENED M5EL Y LioRpRrerae SAEonHRIYY: F5R B 1 he
grate, the slag and ot her conbustion residues fall into a wet deslagger 16,
f r om whirets sediop. akragematia enaroleptr providesid varbble drnsi sotthatdbe gekiog spsicd ed
residual slag Is then sent through a line 18 to the | oading area above the

f eedi ngcaditeldpndd a6 X @chonbi b othbecdnit@kiiornt fudsmeaensi M nig: &3¢kt 0B grhe sigivat e
agai n. The separator, designated 17, is intended nerely to synbolize in

schemati.c,. f i: j e l.ai i N A i h
gure. e SR b\ BuS R EnBRRECOROLHR RS i UM ERAMA Dt

6. Acentral caontrol. unit 20 controls the various contraqllers, i.e.,
cont r of e 0an G e g utlsd PRERT b e gt erst S, PRy s ey ok ng
speed, controller 10a for the primary air feed rate, and controller 9 2la
for thedigxipgien ddbaiprimary, copbiuglkoni Br eangsl ddapied hr Bagpecaliaiiequir¢mioen e to t he
ndiv d,cl;ritle. The primary combustion air is supplied by a blower 10, indicated schematically, and

the flow rate of the combustion air is regulated by valves (not shown) in the individual feed

lines 11a-11e. The combustion air feed rate is controlled by means of an automatic controller

10a. The numbers 12 and 13 designate secondary air nozzles, which lead from feed lines 14

and 15, through which secondary air can be introduced into the combustion chamber 4.

At the bottom end of the grate, the slag and other combustion residues fall into a wet

deslagger 16, from which they are sent to a separator 17. The unsintered or unmelted residual

slag is then sent through a line 18 to the loading area above the feeding disk and mixed with

the fuel, thus arriving back on the grate again. The separator, designated 17, is intended

merely to symbolize in schematic fashion the separation process explained in conjunction with

Figure 1. An infrared camera 19 monitors the combustion process on the grate 6. A central

control unit 20 controls the various controllers, i.e., controller 3a which adjusts the feed rate,

controller 7a for the stoking speed, controller 10a for the primary air feed rate, and controller

9



primary air chanbers 9a-9e. The systemworks in the foll ow ng way: As

al ready described in conjunction with Figure 1, the goal of this process is
to return wunnelted or unsintered conbustion residue to the conbustion
process. Thus, for exanple, an infrared canmera 19 nonitors the conbustion
bed and thus determ nes the distribution of the conbustion mass and the
tenperature of the conbustion bed. As a function of these conbustion
paranmeters, a central control unit 20 will tell the controller 3a, for
exanpl e, how to adjust the amount of fuel being supplied. This central
cont r ol 2larfpr the amygendeed wid, vrheh is supitlied revehiodistibuior 3 | shdgadiviigali eed rate
of conbustion air. Another possibility is for the central control unit 20
to tellprith&yaandhambtieadg. how to change the stoking speed. A controller
2la, which is also commanded by the central control unit 20, adjusts the
anount of o I e individual under-grate bl ast
chanbers 9axgg%@mﬁaﬁﬂgg%§gﬁgfg§§WB€ﬁ%gdlnent shown here, of course, not al
of the possi tions are s on t.h ntrary,
onl'y ' Fow o Satedrurpar I iR euRits Elmes b6 pub S brifs T B8R 5

means of which it is possible to control the conbustion process in such a
way t hatnmedigd pugpsigered sembbiiion sesidig tp sy epirbusiiongueeish| dhendohexapplaeied t o
the grate. 10 CLAIMS 1. Process for influencing the properties of conbustion
r esi dueinfamthcameaniduatnians telcanibust@aped aad thys detaasihes the disaémaioarof then whi ch
the fuel is burned On a grate and the accunulating unnelted and/or

UNSi Nt ef by GAIDMESTAR it of @k UHABELA bbNe ASATRHGI AR mte 0Cess,
characterlzed In that the ting and S|nter|ng processes I n the
conbustlo reg of .t he fall.ow

o aes AR Eafaf{*%fsr%g?fﬁﬁgcwﬁfql 8%?% i 23R s8erot By B 1% Len

an amount that, the changes
to adjust the amount of fuel being supplied. This central control unit can also tell the

controller 10a how to change the feed rate of combustion air. Another possibility is for the
central control unit 20 to tell the controller 7a how to change the stoking speed. A controller
21a, which is also commanded by the central control unit 20, adjusts the amount of oxygen
being supplied to the individual under-grate blast chambers 9a-9¢. In the exemplary
embodiment shown here, of course, not all of the possible control options are shown
schematically; on the contrary, only a few of the especially important control operations are
shown, by means of which it is possible to control the combustion process in such a way that

as much of the combustion residue as possible can be returned to the grate.

10



t hus caused in the essential conbustion paraneters remain wthin previously

defined tolerance limts; -- the conbustion conditions of the conbustion
process are changed in such a way as to counteract the changes in the
conbusti on paraneters produced by the return; -- the material conposition of

the conbustion residue is changed by the return of selected fractions of
the conbustion residue in such a way that the nelting and/or sintering
process of the conbustion residues is influenced; and -- the materi al
conposition of the conbustion residue is changed by the addition of
additives in such a way that the negﬁhgﬁggnd/or sintering process of the
conbustion residue is influenced, 2 ess according to Cain 1,
characterized in that the selected fractions of the conbustion residue have
a grain size of 2-10 mm 3. Process according to Claiml or Caim?2,
characteri zed Processdor mdlnepingethalprapadics of paubualiby rescluapronr anombustised as an
additive. 4. Process according to Claim3, characterized in that the scrap

metal ipgla@l @:g;@(_dal%pa habte hefir@ot tin whickdde diel & buPicac@ss gaecaiddhng to G aim 4,
characterized in that the ground-up scrap netal has a grain size of 1-20

6 . . T _ . ; | h
Conbust e REnEERANRL M0 uAe Rl Bl TRpdeguuc NRIATEEI BEGahRu b0t the
Process accor |pag to Caim6, char acéerized, in that t

; ees G , , h% conbustion residue
s r ot bPrGE T IEE Hrlan 1 mef e d8U Ok ST B REPEeTi bR COMOENAP EY 87 zed i n
t hat the conbustion residue is
regulated by means of at least one of the following process steps:
-- the residue is returned only as long as, and only in such an amount that, the changes
thus caused in the essential combustion parameters remain within previously defined tolerance
limits;
-- the combustion conditions of the combustion process are changed in such a way as to
counteract the changes in the combustion parameters produced by the return;
-- the material composition of the combustion residue is changed by the return of
selected fractions of the combustion residue in such a way that the melting and/or sintering
process of the combustion residues is influenced; and
-- the material composition of the combustion residue is changed by the addition of
additives in such a way that the melting and/or sintering process of the combustion residue is
influenced.
2. Process according to Claim 1, characterized in that the selected fractions of the
combustion residue have a grain size of 2-10 mm.
3. Process according to Claim 1 or Claim 2, characterized in that scrap metal and

especially scrap iron is used as an additive.

4. Process according to Claim 3, characterized in that the scrap metal is ground up

11



returned to the feeding disk. 9. Process according to one of Clains 1-8,
characterized in that an essential conbustion paraneter is the |ocation of
t he burn-out zone. 10. Process according to one of Clainms 1-8, characteri zed
in that an essential conbustion condition is the weight of fuel supplied
per unit time. 11. Process according to one of Clains 1-8, characterized in
that an essential conbustion paraneter is the calorific value of the fuel.
12. Process according to one of Clainms 1-8, characterized in that an
essential conbustion paraneter is the noisture content of the fuel. 13.
Pr ocessbeiuedrifirddpdt o one of Clainms 1-8, characterized in that an essentia
conbustion paraneter is the tenperature of the conbustion bed and the
t enper at ur e 5. dPstdss Autdrding oy €laikilie chanhiersiet om dhaeche gtdundRipoeegsmaaliasdi ng to
one of Clains 1-8, characterized in that an essential conbustion condition
is the fegdiftafe.@f mishe conbustion air. 15. Process according to one of
Clainms 1-8, characterized in that an essential 12 conbustion condition is
ces one

o e e B T BB B s GRT Rh Rt s s R I HEC e <Ol BoS PSIRE s ¢ ne

oxygen content of the conbustlon air. 17. Process according to one of C ains
1-8, chiareeted dieqly i tihepmbpstinsdembenl  conbusti on condition is the point
at which the conbustion air is introduced. 18. Process according to one of
C ai ms 1-8, ThRmass actardidg tnClawato, @hareqsmdetiiiathat derdoudusiam reddwti isi on i s the
stoking speed, that is, the speed at which the fuel is turned over wthin

the comysidiad uRetate.

8. Process according to Claim 6, characterized in that the combustion residue is
returned to the feeding disk.

9. Process according to one of Claims 1-8, characterized in that an essential
combustion parameter is the location of the burn-out zone.

10. Process according to one of Claims 1-8, characterized in that an essential
combustion condition is the weight of fuel supplied per unit time.

11. Process according to one of Claims 1-8, characterized in that an essential
combustion parameter is the calorific value of the fuel.

12. Process according to one of Claims 1-8, characterized in that an essential
combustion parameter is the moisture content of the fuel.

13. Process according to one of Claims 1-8, characterized in that an essential
combustion parameter is the temperature of the combustion bed and the temperature
distribution over the combustion bed.

14, Process according to one of Claims 1-8, characterized in that an essential
combustion condition is the feed rate of the combustion air.

15. Process according to one of Claims 1-8, characterized in that an essential

12



19. Process according to one of Clainms 1-8, characterized in that the
tolerance limts are influenced by the release of heat. 20. Process
according to one of Clainms 1-8, characterized in that the tolerance limts
are influenced by the em ssions of pollutants. 21. Process according to one
of Clainms 1-8, characterized in that the quantity and type of additives or
of the selectively returned fractions of conbustion residue are selected as
a function of the conposition of the conbustion residue. 22. Process
according to one of Clains 1-8, characterized in that the quantity and type
of addi®CmprYiogcopditiphs the feaerapaE ! thetsomPEtHdct i ons of conbustion resi due
are selected as a function of the basicity of the conbustion residue. 23.
Process accdpdiPigeespamnaling oGingiof€ldim8 1 -& wharacterddziedhdt antchentislhe quantity
of supplied scrap netal or of returned scrap netal separated fromthe grate

ash is donpngrsedndtionis th@skieh Yombave e @altasiachii ol erance limt in the
range of 0.3-0.7, whereas the anmpbunt is decreased below this tol erance

limt. 13 17. Process according to one of Claims 1-8, characterized in that an essential

combustion condition is the point at which the combustion air is introduced.

18. Process according to one of Claims 1-8, characterized in that an essential
combustion condition is the stoking speed, that is, the speed at which the fuel is turned over
within the combustion bed.

19. Process according o one of Claims 1-8, characterized in that the tolerance limits
are influenced by the release of heat.

20. Process according to one of Claims 1-§, characterized in that the tolerance limits
are influenced by the emissions of pollutants.

21. Process according to one of Claims 1-8, characterized in that the quantity and type
of additives or of the selectively returned tractions of combustion residue are selected as a
function of the composition of the combustion residue.

22. Process according to one of Claims 1-8, characterized in that the quantity and type
of additives or of the selectively returned fractions of combustion residue are selected as a
function of the basicity of the combustion residue.

23. Process according to one of Claims 1-8, characterized in that the quantity of
supplied scrap metal or of returned scrap metal separated from the grate ash is increased at a
basicity above a selected tolerance limit in the range of 0.3-0.7, whereas the amount is

decreased below this tolerance limit.
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