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In order to avoiding these compounds from reaching the atmosphere, modern
incinerators must be equipped with extensive emission-control devices including

30 fabric baghose filters, acid gas scrubbers, electrostatic precipitators etc. These
emission-control devices introduces substantial additional costs to the process, and as
result, waste incinerators with state of the art emission control are normally up-scaled
to capacities of delivering 30-300 MW of heat energy in form of hot water or steam.
Such enormous planis require very large amounts of municipal waste (or other fuels)

35 and do also often include very extensive pipelines to deliver the heat energy to
numerous customers spread over a wide area. Thus this solution is only suited for

major cities and other large heavily populated areas.
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Prior technology
Most incinerators employs two combustion chambers, a primary combustion chamber
where moisture is driven off and the waste is ignited and volatilised, and a second
combustion chamber where the remaining unburned gases and particulates are

30 oxidised, eliminating odours and reducing the amount of fly ash in the exhaust. In
order to provide enough oxygen for both primary and secondary combustion
chambers, air is often supplied and mixed with the burning refuse through openings
beneath the grates and/or is admitted to the area from above. There are known
solutions where the air stream is maintained by natural draft in chimneys and by

35 mechanical forced-draft fans.

It is well known that the temperature conditions in the combustion zone is the prime
factor governing the combustion process. It is vital to obtain a stable and even
ternperature in the whole combustion zone at a sufficient high level. If the



unburned remains (CO, P. VOC, soot; dioxin etc.) in the exhaust gases;
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Fig. 7 is a side view of the secondary conbustion chanber according to a
preferred enbodi nent of the invention intended for fuel with | ow heat EP 2004
values. 10 Fig. 8 is an expl oded view showing the internal parts of é
secondary conbustion chanber shown in Fug. 7. Fib. 9 shows a side view of

a second preferred enbodi nent of the secondary conbustion chanber intended
for fuels with high heat values. Brief description of the invention 15 The
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zone and by sealing off the entire combustion chamber in order to eliminate
penetration of false air into the chamber,
2) ensuring a good controi of the temperature in the combustion chamber by admixing
a regulated amount of recycled flue gas with the fresh air which is being led into the
25 chamber in each of the at least one separate zones, and
3) filtering both the recycled flue gas and fresh combustion gases in unburned solid
waste in the first combustion chamber by sending the unburned solid waste and the
gases in a counter-flow before entering the gases into the second combustion
chamber.

30 The combustion rate and temperature conditions in the combustion chamber are
largely controlied by the flow of oxygen inside the chamber. It is therefore vital to
achieve an excellent control of the injection rate, or air flow velocity of the fresh arr
which is led into the combustion chamber for all injection points. 1t is also an
advantage to be able to regulate the injection points independently of each other in
order to meet local fluctuations in the combustion process. 1t is equally vital to avoid
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false air penetration into the chamber since false air gives an uncontrotled
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30 lérge incineration capacity without danger of over-heating of the combustion zone.

A common problem of incinerators is that the air flow inside the combustion chamber
is often sufficiently rapid to entrain and carry along large quantities of particulate
matter such as fly ash and dust. This leads, as mentioned, to an unacceptable high
content of fly ash and dust in the gas flow in the entire incineration plant and makes 1t
35 necessary to install extensive cleansing equipment on the exhaust outlet. The problem
with fly ash can be considerably reduced/eliminated by filtering the flue and unburned
combustion gases in the first combustion zone by sending them in a counter-flow
through at least a portion of the unburned solid waste inside the primary combustion
chamber. This removes a large portion of the fly ash and other solid particles
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(-bottomhatch 7 is still closed). Then recycled flue gas will flow into
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sluice cylinder 10 is set into rotation, the grooves 11 will be filled with

bott om ash when they are facing the conbusti on chanber and thereafter

enptied when they are 2 3 S E P 2004 s faci ng downwards. Thus the bfs{SPFmZUM
a
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burning car tyres. In song, c I.C,remains that
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sl uice cyl |r|§fo|"ie‘On ore nount resilient suc | y

| ower 88 ei tinghe heriom ash that IS tal}j’ﬂ&)FﬁhPF slrqed v %’ﬁéef%‘ﬁﬁﬁﬁh‘rbﬁgﬁf’@ q’?ﬁ or der
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nterrupti ngmpegartrgresqg ?lrleaécgrggus?{ontzo%ec?%)y i rgaprocating motion of the ash sluice

10 will most often grind the lumps into smaller pieces which will be sluiced out of the
combustion chamber. This is for instance an effective way of dealing with the steel-

30 cord remains when burning car tyres. In some cases the metallic remains are so
massive that they resist the grinding motion of the ash sluice cylinder 10. Such objects
must at be taken out of the chamber at regular intervals in order to avoid filling up the
combustion chamber with incombustible material. The ash sluice cylinder 10 1s
therefore mounted resiliently such that it may be lowered either manually or

35 automatically by the command logic in order to remove these solid objects in an
efficient and fast manner without interrupting normal operation of the combustion
chamber. The means for lowering {not shown) the ash sluice cylinder 10 is of
conventional type which is known to a skilled person and need no further description.
It should be noted that when the ash sluice cylinder 10 is lowered, the control with

40 false air is still maintained since all auxiliary means for lowering and rotating the



chanmber. The neans for |owering (not shown) the ash sluice cylinder 10 is
of conventional type which is known to a skilled person and need no
further description. It should be noted that when the ash sluice cyﬁqﬁ¢qmm

10 is lowered, the control with 40 false air is still maintained since all
auxiliary nmeans for |owering and rotat|n§ the 2 32 SEP 2004 9 cylinder is
located within the sealing mantle 14. Thus there will not be any
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shown) for regulating/controlling the insertion pressure of the gas-mixture, and they
can be regulated independently of each other. In this way the ratio fresh air/flue gas
can easily be regulated to any ratic from 0 to 100% fresh air, and the amount of gas-
30 mixture which is inserted into both combustion chambers 1 and 30 can easily be
regulated to any amount ranging from 0 to several thousands Nm'/hour.

Returning now to the primary combustion chamber 1..As mentioned, from Fig. 5 it
can be seen that the inclined longitudinal side walls 9 are equipped with etght rows
each containing twelve inlets 16 in the preferred embodiment of the invention.

35 Referring to Figs. 4-6, each inlet 16 comprises an annular channel 17 with diameter of
32 mm and a coaxial lance 18 with internal diameter of 3 mm. This gives a cross-
sectional area of the annular channet i7 which is approximately 100 ttmes larger than
for the lance 18. Thus the pressure also falls with a factor 100. The relatively large

cross-sectional area of the annular channel 17 gives a tow-pressure inlet stream with
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normal oper 082 g g AR sSiPEastenRRrddio Genleyeta maxinahe
is nearly @gﬁlﬁﬁ? figﬁlghvaﬁg cﬁ e ‘taétr?i)rg?g 'Ures. have eat eneray is
forge effect. At the initiation of the com bustion process, the necessary heat energy
30 delivered by a conventional oil or gas burner 22 located at a distance above the
thermocouple 15 on the lateral side wall 23 (see Fig. 4). The burner 22 is only
engaged at the initiation and is shut down under normal operation of the plant. At a
later stage when the combustion zone is nearly established and the temperatures have
reached relatively high levels, the forge effect should be reduced in order to prevent
35 local overheating. This can be achieved by inserting the gas through the annular
channels and admix it with flue gas in order to reduce gas flow velocities and diluting
the oxygen content in the gas. These features combined with the feature of sluicing
fuel in and ash out of the combustion chamber give an excellent control with the
oxygen flow in the entire combustion zone and practically eliminates the problem of

40 false air. Ln addition, the feature of admixing flue gas into the fresh air gives the
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inlets 16, the mventlon can of course be realised by incinerators where there may be
25 outlets with other diameters, at other heights, and with more than one outlet in use
simultaneously. 1t 1s envisaged that in the case of fuels with very high heat values,
such as for instance car tyres, the gas flow inside the plant becomes so high that the
secondary combustion chamber 30 does not have the necessary capacity to complete
the combustion of the gases leaving the primary combustion chamber. In this case the
30 plant may be operated with two secondary combustion chambers attached horizontally
side by side and that the primary combustion chamber has two outlets 24 which also
are located side by side, that these outlets 24 are closed with dampers containing a
small hole each, and that the combustion gas is taken out through outlet 25 which is
branched to one supply line 26 for each secondary combustion chamber 30.

35 The secondary combustion chamber
In the case of incinerating fuels with low heat values, it is preferred to employ a
secondary combustion chamber 30 as depicted in Figs. 7 and 8. In this embodiment,
the secondary chamber 30 is built in one piece with the pipe 26 which leads the
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chambers, one for each gas inlet 31. Thus, the pressurised fresh air and flue gas
mixture which is sent through inlet 31 will enter into the annular chamber confined by

30 thé partition flanges 35, combustion casing 32 and the perforated cylindrical body 34,
and from there flow through the holes 36 into tubes 37 which leads the gas through
the lining 28 which covers the interior of the cylindrical body 34 (the lining is not
included in the drawing). the interior of the cylindrical body 34 where they are mixed
with the hot combustion gases. In this way it is achieved an even and finely divided

35 mixing of the combustion gases and the oxygen containing gas-mixture in four
separately regulated zones. This gives excellent control with the combustion and
temperature conditions inside the secondary combustion chamber. The temperature
inside the chamber should be kept at approximately 1050°C. It is important to avoid
higher temperatures in order to prevent formation of NO,.
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result in an oxygen deficit in the combustion zone. The temperature in the combustion

25 gases that leaves the primary combustion chamber is kept in the range of 700-800°C,
and the gas pressure inside the primary combustion chamber is kept at approximately
80 Pa below the surrounding atmospheric pressure. The oxygen content in the gas
mixture which is led into the secondary combustion chamber 30, through inlets 31, is
regulated such that the total gas flow is approximately 2600 Nm*/MWh, has a

30 temperature of approx. 1050°C, and an oxygen content of approx. 6%. The pressure
within the secondary combustion chamber is kept at approx. 30 Pa below the pressure
in the primary combustion chamber. In order to ensure that the dioxin and furane
emissions are kept at extremely low levels, there is a possibility of adding an
adsorbent to the flue gas immediately after it leaves the boiler 40 and enters into the

35 filter 43. These features are not shown figures or discussed in the previous discussion,
since the method and means for performing this also are conventional and well known
to a skilled person. A preferred adsorbent is a mixture of 80% lime and 20% activated
carbon, and is supplied in an amount of approximately 3.5 kg per tonne fuel.
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CompoundResul t sCX Gi ts Present Future EU Dust 33010
Hg0. 0010. 10. 05 d’?II’CII‘l g”bﬁ?oN%'s gIIII > Pb, Cr, Co, Cu, M, Ni, V0.030.5

Cd0. 0010. 1 -Pb+—Gr—Cu-—MhB-—035—N—ASB~062

OSS

“Compound  Results Official emission limits
Present’ Future EU
Dust 3 30 10
Hg 0.001 0.1 0.05
Cd, Tt 0.004 0.05
Sb, As, Pb, Cr, Co, Cu, Mn, Ni, V 0.03 0.5
Cd 0.001 0.1
Pb, Cr, Cu, Mn 0.03 5
Ni, As 0.002 1
HCI 5 50 10
HF <0.1 2 1
SO, 1 300 50
NH; 2 -
NO, in form of NO, 170 - 200
co 1 - 50
TOC 1 ) 20 10
Dioxins and furanes 0.0001 2 0.1
20 The plant has recently been modified such that also the NOy-concentration in the flue

uas Jeaving the gas cyclone is measured along with the oxygen concentration,
temperature and flow velocity, and is fed to the command logic that regulates the
inlets 31 of the secondary combustion chamber 30. The command logic is given
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measured along with the oxygen concentration, tenperature and flow
velocity, and is fed to the command loglc that regulates the inlets 31 of
t he secondary conbustion chanber 30. The command logic is given 23SEP2004
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20 A separate pyrolysis chamber makes is possible to sort out special wa‘ste from the
bulk waste stream and decompose it in the pyrolysis chamber, such that the ash from
the special waste can be separated from the ash of the bulk part of the waste and tbus
avoid that the bulk volume of ash must be treated as special waste. This is beneficial
for cases where the special waste is toxic, for cremation of pets or other applications

25 where the ash must be traceable etc.

The vapours and gases from the pyrolysis chamber may subsequently be led to the

primary combustion chamber and thus enter the main flow of combustion gases.



23SEP 2004 18 CLAIMS 1. Method for cnverting by incineration the energy
content in soled waste to other energy carriers, where the incinerator
conprises a prinmary and at |east one additional combustion chanber 2ihSEP 2004
whi ch the primary conbustion chanber S incijgerates the solid waste while
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charecierised in thetihe pnmery combustion chamber 1s fueiled

nladsgc 2 d 2

[UR]



19 L municipal solid waste which is GO conpacted.te and wapped in a
plastic foil TO form odour-|ess bales. 5. Method according to cl ai w%ﬁ
char ac ter i se ain that the primary conbustion chanber is fuellegsl ﬁ 2004
5 untreated nunicipal solid waste. 6. Meth according to clainms 2 -5, ¢ h
ar acter i sedi nthat when a stable Conbustion zone in the primry
conbustion chanber | is achieved when burning wastes with | ow heat val ues,
- that the adnixture and amount of .the fresh.aif: andeacyel gdstd-delgasorm

N er I i

which is 10 | ed$mEpat Reipriatdr ¥ onbustion cha is regulated to

achi eve an avergagger-1&eneentrati on of 10 vol % oxygen of the adm xed inl et
gases and a tenperature in the range of 700 to 800C of the conbustion
gases whi ch |.eagve e .pLidmaL Yo ckembustion chanber, and - that the adm xture
and anount ofs‘?\ﬁﬁé@%ﬁéﬁcgégﬁéf%c?cl %d flLue: gas that, &5 @fritithQs fuBlddenth
secondary conbush aare ¢h&dbere 80'F Fébﬁlpaf‘églsyto gain an average surplus of
oxygen of 6 vol % a:dienpaiapureliafwifs0C= and a total gas flow of approx.
2600 NnB7 MW of the flue gases which | eaves the secondary conbustion

chanber. 7. t.hod accordi:ng:LQiehai-me, 20 c har act er i sedin
(I\:grhl}ilg %[Ql%oancgé*ddfﬂlﬂLB' |

that the con in the flue gas | eavingioaRonklis Segantkry
combusti on chanbee r30ci § rﬂn%?@of@dﬁ’éha;h{:ﬂé%q%%eeecg'm xtnlcj)rq?gbtlj armatw%es
fresh air and regyeledofdisenigas tshabidvsd imsertEa iy es e BLIBRASF) = e

combust| on shamber, 30 Leng R 4ionabls ‘e ratn ok byndtdoywlcigflth e avibi dy
S 1 C

~ii s on the f1 \ eaves the secondary Conblst o, . SMEPddSe 25
chanber 100 var yleiinntar ihe prameey $¥BRYH PFE" &‘\ﬁﬁi“islél% eepi ng Y -

Yo\ € he to . _
tenperature angl.otakigassfloovsiascikyeenlcdithy 2Brihed Hilf @%?eﬁiaﬂérﬁ SERERE
content of NOa m _he flue " ol AGERE i geises clidchieae7the primary
Char at eri sed inmttﬁ*ﬁtra’f‘%eeoggggﬁ%gpgwgtgﬁbusti on chamber 30 is 30 equi pped
with at |east otembagiagydhanecA26rder to turbul ently mx._ the cgntbusl%%}o
gases with the |npj.ecled:gasum xsdieecth oklyel ed anoecyasd ANG FacdSh ai'r and
t her eby achieve a corrgéigte C%’KPSLﬂj%Eic‘?ﬁn%f‘er@bQS Qé)gmﬂ&tjitorgagasesye@gewgmﬂ@a of

? v CQIN
according to cl Hifmee ¥ ) e s oF apmr
5 oxveen of 6 vol%, a temperature cf 1 050°C, and a total gas flow 0T apprOX.

; ft which leaves 1 econdary cOmbusiion
2600 Nm®>/MWh of the flue gases which leaves ihe s 3

chamber.

7. Method sccording to claim 5,

tration of NQ, in the flue gas 1€2VIRE

] ] it . znd thet the admixiure and
ihe second combusnion chamber 30 is monitored, and the > ‘
L. ) . _
} zi7 end recveled flue gas thai s inserted into the secondary
o+ Y - b < - )

amount of Ires : X i
- 3s additi - :2d by allowing the averag
combustion chamber 301s additionzally reguleisc by zllowing the averag

3 Jeaves the secondery coimbusilon

o4 while keeping the temperaiore

0 characierised 1n thzt the concen

1]

curnlus of oxveen in the Thue geses whic
= tr ~ e I
chamber to very in The range from 4 10 § vol

flow as ip claim 5 with the 21m 0 m

]
I_h

inirnise the content of ™NO,
ana iotal gas

the flue gas.

8 Method according to cleims 2-7. | .
i that the secondary combustion chamber 3018

bulently mix the
ycled flue gas znC Iresh air

chzrecterised
30 equipped with at least one gascyclone in order 10 Tur
' : ) . - - " . . . ‘-
ases with the injected gas-muxture 01 7e€C
ustion of the combusnon 2ases.

combustiicn

g
a

=nd ibereby achieve a complete comb

ccording to claims 4-7,

O

Methad

Y

‘< e & 3 thatthe selic wasie in the form of bales 20 is sluced

recter] _ e
-3 e =~ c|pj ]
io an air-tight rmanner into the pnmary combustion chamber 1 by & slice o, el
ol ali~ J_.___. < -
o

[2%)

ch

(WP
Uh

Juiced q imary ] simber throvgh 2
ihat the botiomn 2sh s sluiced out ¢ e prisany combustion chambes g

hich cmeulated znd sezled off by & manie 14,
sJuice 10 which is encepsulated end Seeled O by 2 ma



Char acterisedi nthat the solid waste in the. formof bales 80
is sluiced 35 in an, air-tight manner into -the primary conbustion Wm
| by a sluice 5, and that the bottomash is sluiced out & L' pri
conmbustion chanmber through a sluice which hg encapsul ated and seal ed of f
by a mantle 14. | 23SEP2004 20 1 C. Method according to clains ¢c har ac
t eri sedi nthat the vapours and uses fromthe pyrolysis chanber my
subsequent |y té):gnL fté) Tl‘beagr,lwynqpnimustl on chanmber and thus enter the
s

mai n fl ow of f'on gases: 51 Device for cony l;Aeration
the energy of solli d:weastertc ofhéf gr?é My e AT FB‘? &35 \%h%‘gq %é}hﬂQE

conprises at pri %%eﬁﬁm%s@ﬁeﬁﬁameée@@nmteoLeﬁ;w bomanst GaskemRE and hus
addi tional conbustion cha at ODgcyclone, a unit for

transferring théeoHéape &arg ’61‘3 t‘ﬂ@oﬁ‘tﬁel gases to another heat carrier, a
gas filter, a transport systemfor suppl yi n and adm.xi-ng_fr i ;
recycl ed § | ue 1gaPetvire 100 CODNDTBY Wnlléh'érir%‘é‘i’% W%%Et?? 48 “isﬁ's{% ?EE{ @IE\%g\
primary combustiQn.chanphere 4 ,,| ése\,qic%¢ ﬁ&t@rmmwa:hblshamchmﬂ@raomlﬁmd

rect angul ar cross- sectl on an il arr vgerglq y Gl G thiee l.onet daart
of the |ongitudpraleasi 8BS RAFTTE @f{:%%g}.sg SR Eh o{?hgrﬁtc}@% vé the | ower .pa

of the 1 shaft addsencakede Veshapesy bhtte Thezeispep HAHET €54 ar et 850 BIEE
constitutes an ai [_Ftl t ] rgsal di Qg indfrekiesit el reaydled Musfgas 1o
bal es 80 of corrﬁ‘aéfLr %ht ?ysgérﬁ Lg{eseéog 3 it the truncated V-shape oft ;e

i ncl i ned1® ongi tu:atrrﬂaistJSPiﬂcFélanré 9 ends in an ash sluice 30 for renova off
bottom ash, that.the Aashesliui €@ 2Gis sealed off b ight mantle 14 connected

to the toward the s yrroundi ng ?1%%?9%{:&{&%% an @és[grkjdg-;h daresticel bt with 2

connected to the GLV&RP ParY at. each of t n I
side wall s 9 ar eceuigpleds: o $41iap ﬂlﬂéa"gi't”cﬁﬁ%n?ﬂf)@ erll’ mglitnélr ?gﬁlﬁgg’?é} H%g%ﬁps

of inlets 16 fortbkﬁéﬁéﬂnlmgél o6k wAR ¢ avmrdedady etter 20 gvaHAe IRVGEPEE U as

m xture, and tha le : 11 2%@&3 trheoverthiesah Shagbt
is equi pped withs ?éé@f“‘ %g?osﬂ]?‘% ttﬁéqﬁg He '

or. .1 el glz248e,
that fornms in t@umlmlwﬁ%ﬁ lbérimé'ﬂérr‘l?é‘?’ 0 2]%21%2? %g atG gg t.one
inlet or int ercog}lae%@daﬁéﬁsﬁwfshaﬁl eftcse mllﬁcd@mgﬁpé@ﬁwltdﬁ YRaeng ERGYT 0 2P
separatel y regul g {]ﬁwg o I%Lnﬁgﬁof%\e{o@rmsxdega%e@fshawrm Onesezdtd Pfesh
as

air and recycl ed® r'ough each inlet or .int ectdregimgg Qg_,,g @fhe
insets, - that atovaasbe 6AEOBUETE t“@ﬁ’b?‘sﬂiﬁdﬂrfé’c‘f &d j‘é%gaﬁq )

a
conbust i g chanbegmcg()s}iéfatth'faheacaatoﬂ astclomnd 1ad§1W@3@ﬁhF‘dEd?‘Pd§sﬁ% Fb%e%‘ﬂg%er
30 is equipped wth at, 4 >4 %tmmemume%m%l farg-bBpect 10as afs fohensmmoxed tbe
fresh air and reCy &]I ed ? ue gas . t]ué %e cag mixture, and thar ai Jeast one lateral side

aElT_‘J ixed fresh 21T and ecy
wall 23 of 1he vertical shaft is equipped with & leest one outlet 24 o1 235 for the

combustion gases that forms in the primary combustion chamber,
ped
. that &1 the af jeast one inlet or inter connected group of inlets 16 1s eQUIPY

ure
with rmeans for separaiely regulaiing the tota) ges flow end degree of admixius

of Sresh zir and recycled flue ges through each et

|
Lh

or interconnected group of

chamber

inleis,
.
i

_ithat 2t least one outlef 24 1s connected 10 an additional combusion

30,

V. o
_that the 21 least one 2dditional combusiicn chamber 30 1s eoumpeﬂ with &
% 2ir and recycled fue ges

Ls)
<

ieast ope inlet 31 for injection ol the acmixed ires

mixiure, and

T s - ety
nat ezch of the at Jeast one inlet 31 is equipped with means 10 separatel)

r-l-

TS
cled
cclating the total gas flow and degree of admixture of fresh air and recy cl

[
Lh

12, Device according 1o claim 11,

: she iTcineraiion 3 ed hv solid wesle
charactierised in thai when the ;ncineralon)s fuelied by soli

A
h : e ed On Sitionz) combustior chamber 30
with Jovw heat values, there is employed ong additionel cos



- that each of the at least one inlet -D1 is equipped with reans for
separately 35 regulation the total gas flow and degree of adm xture,aqf
fresh air and recycled flue gas. 1 Device according to claim1l, c iziJ S({Pﬂ[lﬂé
acterisednthat when the incineration is fuelled by solid waste
"with | ow heal values, there is enpl oyed one additional conbustion chanber
30 23sEP 2004 21 -v,which is attached dlirecily to one outlet 24 of th
primary combustjg hChaﬁng%éd Gane 1 hatnd hel s etioniiar b oo USER ot S 0 <T:
conprises a cylindiical cot conbust. on__casi , n cadaptied pertonaned
cylindrical bodsn@BdatfiieRGoa FHSErTY “iDHth]%gf%?é?%gﬁg_géi-V\,ﬁi.g}h. eq%i t.om.ped
wWith at |east ong;outvandly pretaudi-igaftiange i eHeEAsihy "< B 35STch That
the cylindrical body. 34, and Casi.0g %%Jﬁgr\{rﬁh annukaencharnelly whitofling gange
connected to thé€iEts- fl“.mlg. “?)e\fj‘i ¢ ‘according to gl ai n%an]Jaﬂ“ Cefl el @hieht
el i sgdi n3shathuhenht helmdfeqahépérﬁ&r?ﬂiﬂsﬁﬂﬁﬂléﬂ e By €Ol T wast e with
hi gh heat val ues, inthat. 10 inkhese is enpl oyed an additional combustion
chanmber 30 whi ch §$7connected to the outlet 24 t hrough a pipe 26, - that
the outlet 24 is sealed by.a danmpe 9 which is equipped with a small hol e
such that a f1%n@eﬂfﬁg%égiydén%?%flrah%_ilﬁg into the pipe 26,ru%}rlmg& b%,hgh-d waste
conbustion: gase% are dedrfsond tlh?etfpﬁtivﬁﬁrfyt?‘fﬁﬁ% PURr8aght outt et 25 15 in
t he upper part Qiitﬁﬂ%éa‘m%}’ue@%@mﬁﬁi on chanber and into pipe 26, and -
that the secondary canbustion chanber 30 comki ges ey hongkiceak ceasdmed 82
whi ch i $Cequi ppedetictih SHtP PELsTE 6‘#%8??%#5%& s@oi%ﬁcﬁlﬁ?lr?g perforated cylinder
whi ch constit uiiescthe: 2nttetugiz pige 2®evi ce according to claim 12, 20 ¢ q a
racteri s adt%rb Lhabstbesged gyQ@WdQWhiehﬁhagumdgéﬁbﬁéﬁ}%}l hele
combusti on chanbers which each are con‘neé;tngq {Ooth@%}gyggaet 24 via a pipe 26,
and that al| pipesh Seelar de®6rregi®ed Ko he outl et 25 15 Devi ce aceopdings o
clainms 11-13, c.1Ra@tHe @rehiktienrgakessre led from tfap T LR %E%EHD_ETTUT ce %) i s
shaped aé a hori.z%é %loijgvnéét b?ﬂ%‘éﬁﬂiﬁ%ﬂa&orﬁw&mﬂmhahﬁmataed inip baewtle id
tri angul*ar Iongi“il i na ‘menber 12 at.. th ‘,Ilngg\@qgo &gqusese,@l@migﬁrjth}ecaish@?vhed
side wall's ., andbehdr TRE%eFViATEFSPE FReghl L B v-~~ i af,Jdeast;.pRgich
Cr:~vl~~ 11 that.#ike ibeyaifpedshil gt bbﬂi@édf%%ﬁ"em?,mg@ﬁgrr?ﬁ% cyl iider 10 is
rotated. 16. Device.. [eTolIE 40 claims 1 1-13, ~Ochar acteri se
di n that each ‘4t }]%g%ﬁ% %?Etfarlomn the primary conbustion

14 Device zccording to claim 12,
i p that there is cmployed more then one secondary

) aracierised |
20 Cha*’a T P]pezsz

; Wwhi z T cie an outlet 24 via 2
combustion charabers which ezch zre connected 10 a1

] nect th tiet 25.
and that &1l pipes 26 ae conmected 1o the outlet 2

15 Device zccording to claims 11-13, ‘ ;
] ] 4 ered s t21]v
charactierised in thatthe ash shuce 10 is sbzped as a nonzonizily

1 [} “
31 i 2 153 ar itud ernber 12 at
1 loczied in-between 2 trizangular longitudinal mem

. g Yinder is
ihe lower end of each of the inclined side wzlls O, and that the cylinder}

ove 11 such that the botiom ach is slusced cul

longitudinal cylinde

[
L

eouipped with &1 least one gro
a

when the cylinder 10 15 7ot 1ed.

A . R
16. Device according 1o claims 11-13,

; . ) .
that each active outlet from the primary combustion

30 characterised In “
with mezans for measuring the temperaiure o1 126

hzmber is equipped |
o s the ouilst

jmary combusiion chamber, and thet
. ber is equipped With

" 0 -
2] oas flow, temperature, oXygen conient. and NOy
2dditional combustion chamber.

combustion gases exiting the pr

e -
from ezch of the at least one adcitienal combusiion cham
means for measuring the tot

content of the fiue gas exiting the &t least one

Lh

Ly

17. Device according to claim 16,

[¢Le]

3

[P
i}

characierise

2t the mezns for Measunng ine 1emperaniye o
3 L L - - r = *



chanber is equipped with neans for Treasuring the tenperature of the
conbustion gases exiting the primry conbustion chanber, and that tfie.[
outl et fromeach of the at |east one additional combustion chanber Zi%&SEP 2004
equi pped with neans for neasuring the tota, Ras floe'. tenperature, oxygen
content, and NO, 35 content of the floe gas exiting the at |east one

addi ti onal conbustion chanber. i i. Device according #o claim 16,
characterised iri_>_A ea. %Cf%n E};%—p 8asy Laedsd ko teaes fzNiegpiaiinigethofadml ixaie

combos on 2 as BT 1ORE 2004 22 pri nary-.conbusii g ris
co netted to neansgdollpegul AEimges Hesadm %%Fe sClgfa’ “gea%rt;x%??%’vﬁl“gfgq?ﬁé‘ m xed
fresh air and r%g%!@-@g:eféﬂ%ag%evﬂ&h@! snd nserted through the at |east one
inlet 16, and that the ,nmeans for neasuri.n ‘_‘Eh@jrgeg;%eﬂg,twung,:gggﬁgoﬁtlsqu
oxygen content -afdhtshNDeEEsAPRREATH G VT FPUE gasTexi T h? ’t%g se%cggndary
conbust i gn chaney e SORNGetRE a0 aianstfeorccpaéil SOMRYST AR 44 t&lsrgé?tng
gas flow of the mxed fresh_ air a - e gasehileh disthensertdksn
through the at $GERELIEhE HiPEL 'S Iiggfgsgg%/?%g%acc r%j;é Lo.any. gf.cai ns
11-17; char act egirsed reovdlhatlwg gwﬁemybﬂ%uéﬁﬁ%él?mflgh %Dlﬁﬁ%gcf%egl of - speci al
waste is 10 located-in pipe 41 for leading flue gas exiting the second
combusti on chagbgL,;=3Qcbaibekd efy 40claims 11-17;

e

characterised in that 2 pyrolysis chamber for decomposing of special waste s

10 located in pipe 41 for Jeading flue gas exiting the second combustion chamber

30 to boiler 40.



