WO 03/ 083370 PCTI EP03103495 1 Method and device for controlling injection
of primary and secondary air in an incineration system Field of the
invention 5 The invention relates to a device for incinerating waste
conprising rows of secondary air nozzles divided into segnents. The

I nvention relates to a nethod for controlling several paraneters of
secondary air injection including at | east one of the paraneters: flow,
speed, “{QJ‘F"E'ﬁﬁé‘hce, vol ume, conposition and tenperat lfrcgr{EPf"B?s”épti m zi ng the
incinerating process in an incineration system The invention relates to a
met hod for controlling primary air injection. to The invention also rel ates
to an incineration equipnent, functioning in accordance with said methods
enabling the control of primary and secondary air injection. Background of
the invention The conbustion process of waste is a rather conplex one
because honpbgeneous 15 and heterogeneous reactions take place, not only on
t he i nci ntetiodandgievice forisgntrelfinginigebion of priaryaad secondanyaif iRAPe- boi | er part
conprising a combustion chanfgiingdfbnisyBRed.- conbustion chanber is a
critical part of an incineration installation and needs to be designed with
great care. The nost inportant properties for this type of furnace-boiler
are good peripardrmEiaveritiogh flexibility, good availability and reliability

with an accept.able lifetinme of the differe r Flexibility
is of ut rmsﬁ%l 'Wf}ﬁ?rhrﬁ%&s‘ 1048, 8eYi%g f?rHEC'QFé%“lngB'?IL‘tP?é‘ﬁgr?s%ﬁce’%\z%@? Eegngﬁgr acteri zed
by  e. gir nbiziesaiiviqedsintd isegmentsl Toalnyeiition celatas toca methed farcnpipdinpseyasal nust  be
abl et 8. REElR o BstREry oriiSRoR FLBAG B 106 3R6 b o paRARiclchOigw Aoy oduce.

st eam Or héat, in an gs st'a Pe as possible way. Since the inplenmentation
of t he tuEwlangs t wolumes Forarosttiph ANiemnperRiues fqraphBiEing 8ie inGiRaiRINPiPHGeSS8 o
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muni ci pal . waste, ‘conbi ned w t sel.ectiv si dual

. ] h the inten ifve use of £ ki
waste. THETNPTAN Elsp SPRes 1 5y BERRLRHRT e b me fUicspavg BB sl s ) .
condi t i@Ndé enabive)thevonigl o prroarp land socomdabistinjectiohave becone nore denandi ng
today. A large nunber of existing installations are not designed to
operate under these conditions and needed primary nodifications of the
conmbust i on BackoroundIdtheinventien to conply with these new requirements. To

conply Wi t hydhesiuRRN predd BERRIM & & PR }bmPBXVoké BERLOBbrRsyehids® been
15 and heterogeneous reactions take place, not only on the incineration grate, but also above
the grate. The furnace-boiler part comprising a combustion chamber and a post-combustion
chamber is a critical part of an incineration installation and needs to be designed with great
care. The most important properties for this type of furnace-boiler are good performance, high
flexibility, good availability and reliability with an acceptable lifetime of the different pressure
20  parts. Flexibility is of utmost importance, due to the variability of the waste characterized by
e.g. its composition and calorific value. The furnace-boiler must be able to perform under
these permanent changing conditions and produce steam or heat, in an as stable as possible
way.
Since the implementation of the EU Wasle Incineration directive (2000/076), requiring
25  a residence time of at least two seccends at temperatures above 850°C for municipat waste,
combined with the intensive use of selective residual waste and high calorific “problematic”
and heterogeneous waste fuels, conditions for achieving a complete combustion have
become more demanding today. A large number of existing installations are not designed to
operate under these conditions and needed primary modifications of the combustion system
30  in order to comply with these new requirements.
| To comply with these new requirements several new technologies have been
developed and implemented during recent years. In order to increase the efficiency of the
combustion and reduce the discharge of pollutants into the atmosphere, secondary air



devel oped and inpl enented during recent years. In order to increase the
efficiency of the conbustion and reduce the discharge of pollutants into
t he atnosphere, secondary air WO 031083370 PCLYEPO03/03495 2 providing
addi ti onal oxygen for the conbustion process is delivered to the
furnace-boiler to inprove burning of the conbustible waste gases. For
exanpl e, DE4401821 descri bes a nethod and device forc%ﬁﬁ&g 39 t he
conbust MOH3EBHY sting of a di spl acenent body with a second%ry air supply
system Wth this new secondary air injection systemthe conbustion 5 and
post - conbustion process can be strongly inproved and can result in a nuch
shorter and clearly defined burnout of the flue gases. As used herein, the
ternms di splacement body, bluff body and prism body are used

i nt erchangeably. However, one of the main problens of obtaining an
efficient conbustion is the good mxing of the secondary air. The
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conditioned secondary air in the furnace-boiler may even slow down the post-combustion
process.
Another problem is that the temperature throughout a cross-section of the post-
combustion chamber is not constant; pockets of flue gases are sometimes hotter or cooler
20  than the optimum femperature causing undesirable side effects such as corrasion, slagging
and fouling.
In order to solve above-mentioned problems, the present invention provides a new
device comprising an improvement on the primary air and secondary air injection systems, a
method for controlling several parameters of the secondary air, including flow, speed,
25 turbulence, volume, composition and temperature, and a method for controlling primary air
injection. Using this device and method leads to a highly efficient combustion process
characterized by generating low initial emissions and able to cope with the EU-directive

regulations.



regul ati ons. WD 03/083370 PCT[ F. P03/03495 Summary of the invention One
enbodi nent of the present invention is a device for incineration of solid
materials 5 conprising: a feeding systemable to introduce the solid
materials in a furnace, a grate system conprising several grate el enents,
a furnace able to incinerate said solid materials, a post-conbustion
chanber able to burn out the produced flue gases res } m 10 said

i nci ner ABMB3D primary air supply system capabl e ofggﬁk?gwéﬁgially
distributing air across different grate elenents and across the w dth of
the grate, a displacenent body placed at the conbustion chanber exit and
entrance of the post- conbustion chanber able to split the produced flue
gas flowin tw separate flue gas 15 streans, a bend in such shape of the
device inner front and rear walls, 4hat together with the outline of the
di spl acenent body creates two venturi-shaped flue gas passages at the
inlet of the post-conbustion chanber, two pairs of rows of secondary air

i nj ection ngashad d1Aheshtionedi ately at the conbustion chanber exit and
entrance of the post-conbustion chanber, one pair |ocated on furnace inner
front wall and the opposing displacenent body wall; another pair |ocated
on the fupmcemboamednt blehe prasbit imvediidntie aciopios fon ncitetiomelesali matsday wal | |
characterised in that each row of secondary air injection nozzles is

di vi’defMAtY'% wo or 25 nore segnents, each segment conprising two or nore
nozzl es, -susafeetihgsysteireatiid ountestiuce the salig faterala flA YABCR egnent is capabl e of

bei ng_di 11 o5 Gife 48,@McbABisiRsolb it HeAthgoent | segments. Anot her
(6]

enbodi nment resenht invention |s.§ devi ce as descri bed above wherein
30 each segadmacaable dpsiRasate sHPaYIHMAAE et o form pairs of segments on

opposi te paj rg§st-%mbdsﬂwﬁcmf'nb§ealﬂmbatﬁwn aitrtheprzdiced flua\GrseS ME8EBAT fom
4

PCTI EP03103495, .
10 sald incineration,

- a primary air supply system capable of differentially distributing air across different
grate elements and across the width of the grate,

- adisplacement body placed at the combustion chamber exit and entrance of the post-
combustion chamber able to split the produced flue gas flow in two separate flue gas

15 streams,

- abend in such shape of the device inner front and rear walls, that together with the
outline of the displacement body creates two venturi-shaped flue gas passages at the
inlet of the post-combustion chamber,

- two pairs of rows of secondary air injection nozzles located immediately at the

20 combustion chamber exit and entrance of the post-combustion chamber, one pair
located on furnace inner front wall and the opposing displacement body wall; another
pair located on the furnace inner rear wall and the opposing displacement body wall,

characterised in that each row of secondary air injection nozzles is divided into two or
25 more segments, each segment comprising two or more nozzies, such that the flow of
air through any one segment is capable of being different from that of directly adjacent

segmenis.

Another embodiment of the present invention is a device as described above wherein
30  each segment and segment opposite thereto form pairs of segments on opposite pairs of

rows of secondary air nozzles,



Anot her enbodi ment of the present invention is a device as descri bed above
wherein the air flow to each segnent is controlled by one or nore val ves
and/ or by nodulating one or nore air fans and/or according to the sel ected
di aneters of the secondary air injection nozzles within said segnent.

Anot her enbodi ment of the present invention is a device as descri bed above
wherein_ - each segnent, and segnent | ocated opposit contains a

| arger WRP8HET er ~ di aneter of said nozzles, - nozz?ggaﬁggﬁﬁ% the |arger
di aneter are adjacent to the nozzles having a snaller dianmeter .to within
sai d segnents - the nozzles are aligned in opposing segnents such that
those of the larger dianeter are placed directly opposite nozzles having
the smal |l er dianeter. Another enbodi ment of the present inventionis a
devi ce as descri bed above further 415 conprising any array of four or nore
tenperature sensors, each sensor |ocated apove an rea, defi by a pair
of segment sAnotesemeqdiragr abtheRgEeNG NVEED [§ALEURT 35 Wgﬁ}eﬁgﬁovl%swhgﬁe eviyce gs

descri lﬂ%daiﬁm:‘{@eém%éﬁﬁ%t isldBRtraneE By éleroy marervalves pidioribg ewdviatingoee ohdar y ai r
supply ducts ending Tn jnjection 7zl | hrpodgh the front- and
rear- ¢ a'b'?”%@]d@gaﬁc\? ‘3@1%9'?('% s&?rﬁéﬁrﬁéﬁthg %g&hgﬁ%%grr\]feé- wal | of the

di spl agermRiwithindyid ségmdrner enbodi ment of the present invention is a device
as descri bed above whereby, the secondary air supply duct consists of two

or fore concentric ducts, inside of the 25 djspl acenent bodvy or along the
exterior of Atdier Emborioent bbing eresemi invention sy deuice aHERSATINRI AL pr esent

I nventiogn Ssggagﬁv b sBgndie I6catdaeshpaiievderstoctaimins thergenand sfateit and rear

wal | s of “'sai evice are bent in such shape that, together with the
out | i nefiagreter etsaifl rogFleeenent body, two venturi-shaped flue gas passages with
an openiBgi3hading iR 1é@er didhetbeirardiacedOteathe ndGRs dneng e saelal damesfder to
increase the flue gas turbulence in the venturi-shaped m xing zone. %O
03/ B33 30N st SEPPAID3495 Anot her enbodi ment of the present invention is a
devi ce -ase nexzies hlzedigadton @ppisingeseaments sueh 13| thess Rb e 1BYESIREEREHE in the
shape @ I RO AAS theshamer ddmetener enbodi ment of the present
i nvent ipi)%g? é“’egﬁ)ﬁ@%)ﬁ%g nPor i nciﬁ‘%erati ng solid

Another embodiment of the present invention is a device as described above further

15 comprising any array of four or more temperature sensors, each sensor located above an

area defined by a pair of segments.

Ancther embodiment of the present invention is a device as described above whereby
the secondary air is provided via secondary air supply ducts ending in injection nozzles,
20  passing through the front- and rear- wall of said device as well as through the membrane-wall

of the displacement body.

Another embodiment of the present invention is a device as described above
whereby, the secondary air supply duct consists of two or more concentric ducts, inside of the
25  displacement body or along the exterior of the furnace-boiler walls.

Another embodiment of the present invention is a device as described above whereby
the inner front and rear walls of said device are bent in such shape that, together with the
outline of the displacement body, two venturi-shaped flue gas passages with an opening

30  angle (o./ B) between 20° and 40° are created in order to increase the flue gas turbulence in

the venturi-shaped mixing zone.



5 materials conprising the use of a device as described above. Another
enbodi nent of the present invention is a nethod as descri bed above further
conprising the steps of a) nonitoring the oxygen content of the flue gases,
to b) determning fromstep a) the total air flow required by said device,
c) distributing air to the primary and secondary air supply systens such
that the %g&%@% air flow is maintained accordi ng toPET/ER3HJ495d) nonitoring
t he te%gl re of each tenperature sensor, e) averaging the tenperature of
the tenperature sensors |located in each flue gas stream 15 f) conparing
the averaged tenperatures of step e) to determne the hotter of the two gas
streans, ¢g) increasing the flow of secondary air through the secondary air
nozzl es | ocated below the hotter of the two gas streans, and decreasing
the flow of secondary air in the rfozzles |located below of the cool er of
the two gas streams, s i | iDL GV B adelicd Reddaibedabtvelwhefeimi r f | ow in
20 the sec’HWH&F?’“Eﬁdl"m%@gﬁE gér?gin%}m%?a?ﬁgﬁ in%ét he flow of secondary air
i f boia dkpRcehent Boty inammds in te sbapro! Bediparted TIPEPOR %Y ng to step f), so
mai ntai ning overall the sane total of air flowin the secondary air

system 25 Anot her enbodi nent of th rese [ avent i i.Si@ et hod as
doscribed aiptheeombedmen of BeRSsENS INeipR 5 as'{'%"sd fgy‘ﬁaﬁ%@g‘gﬁ@:si ng the flow of

primar | p.%ﬁ{ghhéﬁt%cﬂéﬂé\ﬁce@s@éwibedmg-i mal to the feeder system when
thé hﬁattegfralrso f Wo ‘gas streans determned in step f) is |located proximl to

the feeder system and increasing the flow of prinar Ir i he area
beneat h t hgngireinbednentlof Be ptesent ivention i HEHPES %crﬁﬁﬁﬁ%‘ﬁer“‘r{r}‘g‘e}t he same
total of air flaow.i n the primary air system j) increasing the flow of

pri macoMRIFNRNEERS 't he grate el enents proximal to the feeder system when
t he h@)tr@hitaﬁhgtrmxmacgnteréah*ﬁeﬂ'&@ﬁ?ﬁ’ned in step f) is located proximal to

:):1?%; Hé%?mwrﬁﬁirggéggﬂhggggpﬂ& f@3diRid by psit@aviceand decreasing the fl ow of

_ area beneath the. j gs dtLair BdveENt S, SO
mai nt ai) diskiguting @ir &eiHe PEHRRY AN ?ecg?qtawfa}'{)s\?'ﬁ%g\g e Sg%ufmrgv air gl)r/stem k) not

changi;ngaihefiardiig Bsiepyy air if both gas streans have the sane

temperature . agcordbn ;eoofg%c%qe,{.,ae,aﬁfg sBRdont ai ning the same total of air
f1 ow i MAREeriHe MedPRIPEFHTER, St e m . tream
¢) averaging the temperature of the temperature sensors located in each flue gas s ’
he two gas

15 f) comparing the averaged lemperatures of step e} to determine the hotter of t

streams,
g) increasing the flow of secondary ai
hotter of the two gas streams, and decreasing the flow of secondary air in the nozzles located

below of the cooler of the two gas streams, SO maintaining overall the same total of air flow in

r through the secondary air nozzles located below the

20  the secondary air system, and

h) not changing the flow of secondary air if ‘
according to step f}, so maintaining overall the same total of air flow in the secondary air

both gas streams have the same temperature

system.

Another embodiment of the present invention is a method as described above further

25
comprising the steps of:
i) decreasing the flow of primary air beneath the grate elements proximal 1o the f.eeder
system, when the hotler of two gas streams determined in step f} is located proxtmél to the
feeder system, and increasing the fiow of primary air in the area beneath the-: remainder of
30 the grate elements, SO maintaining the same total of air flow in the primary air system,

ry air beneath the grate elements proximal to the feeder system,

j) increasing the flow of prima
is located proximal to the output

when the hotter of two gas streams determined in step f)



Anot her enbodi ment of the present invention is a nmethod as descri bed above
further conprising the steps of: 1) conparing the tenperature of each
tenperature sensor nonitored in step d) with the average determ ned in
step e), to n) increasing the flow of secondary air in both segnents with
secondary air nozzles |located beneath the sensor detecting a tenperature
hot t er &3&@ bﬁﬁ average deternmned in step e), and q4R4/pesisag the flow of
seconda % the ot her segnents, so maintaining the same total of air
flowin the secondary air system n) decreasing the flow of secondary air
in both segnents with secondary air nozzles |ocated 15 beneath the sensor
detecting a tenperature |lower than the average determned in step e), and
i ncreasing the flow of secondary air to the other segnents, so maintaining
the sane total of air flowin the géecondary air system o) not changing

the fl f d f the t t
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materials into the conbustion chanber, stage conbustl ng of said |ntroduced
mat éri al s thereby producing flue gases

f ng Lstaededigd b e
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post - conbust|o e gas passages;
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@

conpos ibenesth the sensar datectinghigaperafurehotier Baa ihe a?"?{%‘iﬂqt‘ﬂﬁ"”ﬁa WQ?Pe@ a method for
cont r ol his REcreRWg R flovadt setBh&inpaiflo thid @hdrisbgmdns, so maintaining the same

totat of air flow in the secondary air system,

n) decreasing the flow of secondary air in both segments with secondary air nozzles located
15 beneath the sensor detecting a temperature lower than the average determined in step e),

and increasing the flow of secondary air to the other segments, so maintaining the same total

of air flow in the secondary air system,

0) not changing the flow of secondary air if the temperatures detected by the sensors are the

same as the average determined in step €), so maintaining the same total of air flow in the

20 secondary air system.

Another aspect of the invention relates to a method for the thermal treatment of solid
materials in an incinerator comprising a combustion chamber and a post-combustion
chamber, said method essentially consisting of:

25 - feeding the solid materials into the combustion chamber,

- stage combusting of said introduced materials thereby producing flue gases

which are directed to said post-combustion chamber,

- dividing said flue gases into two separated flue gas streams by means of a

displacement body present at the entrance of the post-combustion chamber

30 defining two venturi-shaped flue gas passages,
characterized by injecting secondary air immediately at the combustion chamber exit and at
the enirance of the post-combustion chamber and by controlling said secondary air injection



air and secondary air injection and a device able to perform said nethod,
which will greatly inprove the efficiency of the conbustion process, which
will reduce emssions and will conply with the nore severe conbustion
requi renents. Detailed description of the invention 10 Several exanples of
possi bl e execution according to the present invention are illustrated in
the following Figures. Fig. la shows a cross-section an
inciner3¥V%ﬂg?Uﬁnace boil er or incineration device gFgérﬁﬁgﬂﬁnth a

di spl acenent body or prism[5] according to the invention. Fig. Ib
represents a partial cross-sectional view of nozzles [30], [31] for the
injection 15 of secondary air in the device shown in Figure 1 a. Fig. 2a
represents a detail ed perspective view of an oscillating flap [20] of
Figure 1 b. Fig. 2b to 2d represents schematically three positions in a

top view of the flap a.is per spective
vi ew oby at leﬂﬁﬁm@f[ﬂiﬁ)ﬁ'w{“}ﬂlﬂarﬂ?%ﬁ’fgtﬂgﬂ 6«%”’?"5‘9 V8'§5'tel ?10"%0% % [20]. Fig.
3b is geehRRtic cross-sectional view of a series of nozzles [30] [ 31]
whereby ‘each nozzle [30], [31] is provided with a separate rotating valve
[20]. Fig. 3c is a schematl C cross-sectional view of a series of nozzle
[30], [31] mvbssneiayertibveprodedasarmethyd fai eontioifing spverplnarasmeterg ofithe pAMATY [ 14] s

P O] A tf LI Oh e @hoto ot s, nf surpatyof an

i ncinef cor to above descri %I v@"l s for med by
t he i ningowathe sfiisienchel feseombypion PSS, MG regycg e@ssgcm

cross Qtthe WofVseRbre lchRbtibrotéguiRinenezzl es both in-line, with alternate
and opggt{s%[syfe no%z Oes [42], [43] having a different cross-sectional

dianeter. Fig. 6 shows a cross-sectional view of a displacenent body [5]
provi ded vvilb&taileacae@enmmtdfithnmwwmn[M] [48], [49] being supply ducts for

gui di ng the sec ndar f ¥ednt ifventhdard of the
i nciner at i oREVE teé?ﬂ" BB?%&%% )(()ecg‘f@F E@%@% %%%5&8 nFl g. n7 shrovvs a three

di nmensiilostedtecvin the fdfowmgFiguresce- boi | er conpri sing an exanpl e of one pair of
nozzle r C)WSF ézljal shARE alch %L-s%bﬁeh w@ﬂr\tﬁ aﬁ)ﬁ@ﬁheﬁhm fiedicé-boiler bhinadeeratioot i ons [ 73],
[ 74] f I'n accordance W th ( Pventl on, i
dewce provnded with a displacement body or prlsm 5] according to the invention.
Fig. 1b represents a partial cross-sectional view of nozzles [30], [31] for the injection
15 of secondary air in the device shown in Figure 1a.
Fig. 2a represents a detailed perspective view of an oscillating flap [20] of Figure 1b.
Fig. 2b to 2d represents schematically three positions in a top view of the flap [20] of
Figure 2a.
Fig. 3a is a schematic perspective view of a nozzle [30], [31] provided with a rotating

20  valve {20].
Fig. 3b is a schematic cross-sectional view of a series of nozzles 30}, [31] whereby
each nozzle [30], [31] is provided with a separate rotating valve [20].
Fig. 3¢ is a schematic cross-sectional view of a series of nozzie [30], [31] whereby the
secondary air supply channel [12], [13], [14] is provided with a rotating valve [20].
25 Fig. 4 shows a fragment of an incinerating system according to above description, and
angles formed by the inner walls of the post combustion chamber.
Fig. 5 shows a cross-sectional view of two arrays of nozzles both in-line, with altemate
and opposite nozzles [42], [43] having a different cross-sectional diameter,
Fig. 6 shows a cross-sectional view of a displacement body [5] provided with
30 concentric tubes [47), [48], [49] being supply ducts for guiding the secondary air to the
different zones dver the width of the incineration system.



Fig. 8 shows a three dinensional view of a furnace-boiler conprising an
exanple of 5 an array of tenperature sensors [SAl], [SA2], [SA3], [SB1],

[ SB2], [SB3], each | ocated above an area defined by the sectioned nozzles
[Al], [A2], [A3], [Bi], [B2], and [B3]. Fig. 9a and 9b denonstrate a net hod
according to the invention for correcting tenperature inbalances due to
hi gh and | ow cal orific value waste and dependi ng on t rel ease
profil eWOHME3Y 10 shows a cross-sectional view of éﬂﬁg??g?ﬁgtive

i ncineration furnace-boiler or incineration device provided with a

di spl acenent body or prism[5] according to the invention, having the sanme
features and |l abels as that of Figure 1 a. Fig 11 shows a three di nensional
view of a furnace-boiler conprising an exanple of an array of tenperature
sensors [SAl'], [SA2], [SA3], [SB1],s8[SB2], [SB3], and a grate 15 supplied

w th several primary air injection zones, d ndent .on th r of grate
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C.. .. RAlib paiRBhdzkid rdws [71) 478 2] wakDR havrich dovideg ines e sentiapn{73r74lel ates to a
conbustloR device and et hod, = characterized by a specific secondary air

i nj ect ia0M 75} BREsAIARCE HEh PR IVEMO%t the conmbustion 20 zone, inmediately at
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and the with of the furnace-boiler installation [R1R....R5R}, [R1 C....R5C], and [R1L....R5L].

One aspect of present invention relates to a combustion device and method,

characterized by a specific secondary air injection system in the center of the combustion
20  zone, immediately at the combustion chamber exit and before entering the post-combustion

chamber, and controlled by at least one of the following parameters: flow, turbulence, volume,

composition, speed, or temperature. The secondary air is supplied into the divided flue gas

streams “A” and “B” (see Figure 1a), via a secondary air supply duct [12], [13], [14] to several

nozzle inlets [30] and [31] in the furnace-boiler front [6] and rear [7] wall and on both sides of
25  the displacement body [5]. -

The objective of the present invention is to optimize the combustion process In an
incineration system and to assure a complete combustion of the flue gases, in order to fulfill
the requirements of the EU-directive (2000/076) and increase performance and lifetime of
pressure part components of the incineration device. The use of this new, controlled

30  secondary air injection system leads to more effective mixing between the oxygen supplied
by the secondary air and the flue gases and will increase combustion performance.
Consequently, said device and method results in a much shorter and clearly defined burn-
out-zone of the flue gases in the post-combustion chamber of the furnace-boiler, a few



9 neters above the displacenent body, The listed paraneters can be

adj usted according to the requirenents of the incinerating process. In
addition, a suitable furnace-boiler geonetry can contribute to a nore
uniformvelocity and gas flow distribution and avoid flue gas re-
circulation or dead zones throughout the different sections of the
furnace-boiler, Therefore, 5 the furnace-boiler has pcfigpiRlogsoyenturi-Iike
transi t V¥ on bet ween combustion and post- conbusti on chanber, which
al so pronotes the mxing of the partial flue gas flows "A" and "B" wth
the injected secondary air. Inproved m xing of the secondary air and the
flue gases increases the efficiency of the conbustio n process. In another
enbodi ment, the nethod is characterized by the fact that the flow of the
o secondary air is continuously insterrupted, in order to generate an

additional pulsation with the condar | rfl n the
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spread over the totat width of the post-combustlon chamber. According to one aspect of the
invention, the diameters of the nozzles conducting the secondary air in the furnace-boiler are

20 alternately of different size (Figure 5). This results in the injection of altemately different
secondary airflow in the post-combustion chamber, initiating additional turbulence in the
furnace-bailer. According to another aspect of the invention, the secondary air is supplied via
a combined secondary air supply ducting [12}, [13], [14] composed of two or more concentric
tubes [47}, [48], [49] (Figure 6). The supply of secondary air via said concentric ducts permits

25 a more accurate control of secondary air to individual zones over the width of the post-
combustion chamber. Using concentric tubes fitting in each other allows the supply of
different flows of secondary air via only one single supply ducting. Different flows of the
secondary air may be required depending on the stage of the combustion process in a
specific zone.

30 Another aspect of the present invention relates to a device for waste incineration
(Figure 1a), characterized by the fact that said device supplies secondary air via a secondary
air duct [12], {13}, [14] ending in several nozzles [30], [31] located immediately at the
combustion chamber exit [3] and before entering into the post-combustion chamber {4], with



(Figure 1 a), characterized by the fact that said device supplies secondary
air via a secondary air duct [12], [131, [141 ending in several nozzles
[30], [311 located inmediately at the conbustion chanber exit [3] and
before entering into the post-conbustion chanber [4], with WO 03/053370
PCT/ E, P03/03495 10 control of the secondary air by at |east one of the
foll ow n araneters flow, turbulence, volunme, conpepfpds@fiesspeed, or
tenperéwap 8348 anot her enbodi ment, the device provi des secondary air via
secondary air ducting 121, [13], [14] to nozzles [30], [31], passing

t hrough the front [6] and rear [7] wal | of the 5 furnace-boiler and
through the front and rear wall of the displacenent body (Figure la). An
i mportant advantage of this design of secondary air injection is the

i nprovenent of the flue gas m xing, thanks to the reduction of the
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In ancther embodiment, the invention relates to said device where unstable flaps [20]

are situated inside the secondary air supply duct or injection nozzles or both, able to create a
pulsation of the secondary air when injected in the combustion chamber of the incineration
20 device (Figure 1b). In a typical set-up (Figure 2a) the flaps have a prismatic shape and are
hinged within the air supply duct or nozzle. Because of their unstable balance - as function of
their weight, length or shape - and design to oscillate within an frequency range of2to 9
pulsations/sec = ¢a. 120 to 500 pulsations per minute, these flaps will disturb the laminar flow
in the secondary air supply duct or nozzles and provide the secondary airflow with an
25  additional pulsation amplitude forcing a better mixing. The frequency of the oscillation can be
adjusted by a movable weight on the flaps, changing the position of the gravity center. The
length of the flaps can be preferably determined as
Minimum flap-length = 1Kx B V2 = f (500 pulsation’s/min.}
Maximum flap-length = 3K x B ¥2 =1 (120 pulsation's/min.)
30 K = specific Flap-value = f (weight, gravity center)
B = duct width at fiap position
In another embodiment, the invention relates to said device with pairs of separate
secondary air supply ducts ending with nozzles of alternately different diameter. The



adj usted by a novable weight on the flaps, changing the position of the
gravity center. The length of the flaps can be preferably determ ned as
Mnimum flap-length = 1 Kx B'/2 =f (500 pulsation's/mn.) Mxinmm
flap-length = 3K x Bv2 =f (120 pulsation's/mn.) 30 K = specific

Fl ap-value = f (weight, gravity center) B = duct width at flap position In
anot her enbodi nent, the invention relates to said dev Jairs of
separ at O 8MHYary air supply ducts ending with nozzles g% a?ternately
different dianeter. The R 1) 1)3/083370 PCT/EP03/ 03495 11 arrangenent is
such that the secondary air supply duct wth nozzles [12] (Figure 1a)

| ocated at the furnace-boiler front wall [6] and the secondary air supply
duct with nozzles situated in the front wall of the displacenment body [14]
formone pair. The secondary air supply duct [13] wth nozzles |ocated at
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nozzl es L 31] as shown in Figure 1b. The secondary air is optimally
i nj &t S5 rect ly into the flow of waste gases, at the conbustion chanber
exit and at inidgpientmbottireertfthe iheentiostelatasidsvise nﬂdhd@r@eﬁ’fﬁ@@lcemw&"’dyslélcondary air
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in Figure 1b. The secondary air is optimally injected directly into the flow of waste gases, at
the combustion chamber exit and at the entrance of the post-combustion chamber. The
secondary air is injected into the divided flue gas streams “A" and “B", via a secondary air
supply duct [12], [13), [14] leading to several nozzles [30), [31] located in the furnace-boiler

20 front and rear wall and on both sides of the displacement body [5). According to Figure 1a,
fumace-boiler front [6] and rear [7) membrane wall and the membrane wall [19] of the
displacement body [5] are provided with refractory materials through which a series of
nozzles [30], [31] pass.

According to the invention, the total oxygen introduced into furnace-boiler as disclosed

25 herein as primary and secondary air is determined by the oxygen content of the flue gases.
The oxygen so introduced is distributed between the primary and secondary inlet systems
according to methods of the arl. According to the invention, the distribution primary and
secondary air is attenuated by monitoring the temperatures in gas flow sections A and B as
described below.

30 In one embodiment of the invention, a flue gas temperature measurement is installed
into a furmace-boiler as described herein, a few meters above the outlet of the two flue gas
sireams “A” and “B,” to measure the actual temperature for each flow section. In an aspect of
the invention, the purpose of this temperature measurement is to maintain, during the



di spl acenent body [5] are provided with refractory materials through which
a series of nozzles [301, [311 pass. According to the invention, the total
oxygen introduced into furnace-boiler as disclosed 25 herein as primary
and secondary air is determ ned by the oxygen content of the flue gases.
The oxygen so introduced is distributed between the primary and secondary

I nl et sgﬁtens according to methods of the art. Accoighﬂ%m% Jshe invention,
the di sQBWh primary and secondary air is attenuated by nonitoring t he
tenperatures in gas flow sections A and B as described below. 30 In one
enbodi mrent of the invention, a flue gas tenperature neasurenent is
installed into a furnace-boiler as described herein, a few neters above
the outlet of the two flue gas streans "A" and "B," to neasure the actual
tenperature for each flow section. jhn an aspect of t he invention, t he
purpose of this tenperature nmeasurenent is to nt urin gﬁge WO
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in *C, 980 to 1020 “C or 990 to 1010 °C, The system recognizes the over-temperature and the
temperature imbalance and reacts accordingly as described above. A similar process, but in
the opposite direction will occur when low calorific waste is introduced and combustion on the
grate is delayed. This is exemplified in Figure 9a, wherein a temperature sensor [91], [92] is
20  placed in each of the flue gas streams above the displacement body [5]. When high calorific
value waste [93] enters the furnace, the temperature of the gas in flue stream A increases, so
raising the temperature detected by the sensor [91] placed over stream A above the set point.
The increase in temperature and the imbalance causes more secondary air to be injected
from the nozzles below the hotter stream of air [94], and also less secondary air to be injected

25  from the nozzles below the cooler stream of air [35].
In Figure 9b, when lower calorific value waste [96) enters a fumace as disclosed
herein, the heat release profile shifts slightly away from the hopper and towards the exit [901].
There is a slight increase in temperature of the gas in fiue stream B, so raising the
temperature detected by the sensor [92] placed over stream B above the set point. The
30  increase in temperature and the imbalance causes more secondary air to injected from the
nozzles below the hotter stream of air [97], and also'less secondary air to be injected from the

nozzles below the cooler stream of air [98].



t he opposite direction will occur when |Iow calorific waste is introduced
and conbustion on the grate is delayed. This is exenplified in Figure 9a,
wherein a tenperature sensor 1911, [92] is 20 placed in each of the flue
gas streans above the displacenment body [5]. Wen high calorific value
waste [93] enters the furnace, the tenperature of the gas in flue streamA
increases, so raising the tenperature detected by t D&% [91] pl aced
over st M8 Above the set point. The increase int %%ﬁ iFe and t he

| nbal ance causes nore secondary air to be injected fromthe nozzles bel ow
the hotter streamof air [94], and also | ess secondary air to be injected
25 fromthe nozzles below the cooler streamof air [95]. In Figure 9b, when
| ower calorific value waste [96] enters a furnace as disclosed herein, the
heat release profile shifts slightlhy away fromthe hopper and towards the
exit [901]. There is a slight increase in tenperature of the gas in flue
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release profile in the direction of the waste output [901] (Figure 9b).

As described above, the nozzles for injecting secondary air are positioned in two pairs

20 of rows, each row on an opposite wall. One pair of walls is formed by the furnace-boiter inner
front wall and the opposing displacement body wall; another pair of walls is formed by the
furmnace-boiler inner rear wall and the opposing displacement body wall. According to one
aspect of the invention, each row of secondary air nozzles is divided into two or more

segments, each segment comprising two or more nozzles, such that the flow of air through
25  any one segment can be the same or different from that of directly adjacent segments. An air
flow in one segment may be controlled by one or more valves, by modulating one or more air
fans, by controlling the nozzle diameters within a certain range, or a combination of these. It
is within the scope of the invention that the diameters of the nozzles belonging to a segment
are the same or are alternately of different sizes such as that shown in Figure 5. it is within
30 the scope of the invention that the diameters of the nozzles belonging to a segment are
placed opposite to nozzles of the same diameter on the corresponding opposing wall. it is
further within the scope of the invention that the diameters of the nozzles belonging to a
segment are placed opposite to nozzles of a different diameter on the corresponding



15 in the remaining positions of the grate [R3 to R5] is increased in order
to keep the total primary airflow constant, A simlar process, but in the
opposite direction will occur when low calorific waste is introduced, and
conbustion on the grate is delayed, so shifting the heat release profile
in the direction of the waste output [901 ] (Figure 9b). As described
above, the nozzles for injecting secondary air are p 4N tw pairs
20 of r oYX row on an opposite wall. One pair %ﬂpﬁsﬁgs formed by
the furnace-boiler inner front wall and the opposing displacenment body
wal | ; another pair of walls is formed by the furnace-boiler inner rear
wal | and the opposing displacenent body wall. According to one aspect of
the invention, each row of secondary air nozzles is divided into two or
nore segnents, each segnent conprijging two or nore nozzles, such that the
flow of air through 25 any one segnent can be the sane or different from
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sect| Ort]) n;z'?z"['esalgor tf?e purBoéEg ao? H‘ﬁsedt;cﬁﬁleﬁtcméaérea defined by a segment of nozzles

along one wall, the corresponding segment of nozzles along the opposite wall and the
distance between the rows of nozzles is known as the "segment injection area’. Figure 8
20 shows an example of a furnace-boiler according to the present invention having an array of
temperature sensors [81] placed above the displacement body [5). The segment injection
areas as described above are labeled [A1], [A2] and [A3], defined by the nozzle segments
[73], {74], [75). Temperature sensors [SA1], [SA2] and [SA3] are placed above and in the
vicinity of the respective segment injection areas [A1], [A2Z] and [A3]. A similar arrangement of
25 temperature sensors [SB1], [SB2] and [SB3] is placed above and in the vicinity of the
segment injection areas of the other passage ("B"), said segment injection areas labeled by
[B1], [B2] and [B3]. The "vicinity" of the segment injection areas may be determined by
extrapolating the positions and sizes of the segment injection areas at the narrowed entrance
of the post-combustion chamber to the cross-section of the post-combustion chamber. This

30  extrapolation is performed using methods of the ant.
A precise contro! of the temperature of the air in the post-combustion chamber is
important for minimizing the effecls of corrosion, slagging and fouling. The inventors have
found that differences in temperature exists within each section of the post-combustion



tenperature for each flow section. According to another aspect of the

I nvention, the nunber of tenperature sensors installed is equal to the
nunber of segnents that each pair of rows of nozzles is divided into.
Accordi ng to anot her aspect of the invention, the array of sensors
positioned in each of the two gas flow sections "A" and "B", such that each
sensor is placed 15 above and in the vicinity of an ed by a
segnment W&X0348BH es al ong one wall, the correspondlngEE@bﬁﬁﬁ?ﬁof nozzl es

al ong the opposite wall and the di stance between the rows of nozzles. For
t he purposes of this docunment, the area defined by a segnent of nozzles

al ong one wall, the correspondi ng segnent of nozzles al ong the opposite
wal I and the distance between the rows of nozzles is known as the "segment
injection area". Figure 8 20 shows @an exanple of a furnace- boiler accordi ng

to the present i i nventi on havi ng an array of ensan s [ 81]
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Furthermore, any temperature unevenness in the post-combustion chamber due to
heterologous loading across the grate lane caused, for example, by the presence of high

20 calorific value material at the edges of the grate, or by a greater mass of material in the
center of the grate can be compensated for.

The inventors have further found that the differences in temperature within each
section of the post-combustion chamber as described above, can be partially or completely
modutated by changing the primary air flow in the region below the local temperature

25  difference. This is illustrated in Figure 11, which illustrates a three-dimension view of a
furnace-boiler according to the present invention having a displacement body [5] and an array
of temperature sensors [SA1], [SA2], [SA3], [SB1], [SB2] and [SB3]. The input of primary air
is controllable along the different grate elements [R1] to [R5] and across the width of the grate
[R_RI], [R_C}, and [R_L]. In one embodiment of the invention, the furnace comprises a two

30  dimensional matrix of primary air input zones, along the grate and across the width of the
grate. In another embodiment of the present invention, the temperature change detected by
the array of temperature sensors in the post-combustion chamber influences the primary air
flow across the width of the grate. in another embodiment of the invention, a temperature



each tenperature sensor of the array is placed above and in the vicinity of
each segnent injection area; in this arrangenent, the tenperature detected
by each sensor deternmines the rate at which air is injected by the
correspondi ng segnents of nozzles. For exanple, in Figure io 8, the air
flow fromnozzles [741 in an indicated segnent injection area [A2] is
determned by the reading of sensor [SA2]; the air f nozzles [ 73]
in an i N ®ABEA segnent injection area [Al] is deterﬂnqc}#l)h&@?the r eadi ng
of sensor [SAl]; the air flow fromnozzles [75] in an indicated segnment

I njection area [A3] I's determ ned by the reading of sensor [SA3]. It was
the wunexpected finding by the inventors that |ocal tenperature
fluctuations in the post-conbustion 15 chanber coul d be nodul ated by the
position and rate at which secondary air is introduced into the
furnace-boiler (in other words the flow of secondary air). This unexpected
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heating surfaces. As the fouling tendency of the furnace boiler heatmg surfaces is much
lower, an important increased period between shutdowns for manual cleaning can be
20 achieved. Consequently, this results in a reduction of the maintenance and repair expenses
in general and simultaneously increase installation availability
The refractory lining extent in the first pass can be reduced to the strict minimum, just
enough to comply with the two seconds/850°C rule. Furthermore, as the burnout is fully
completed a few meters above the displacement body, there is no further need to protect the
25 membrane walls of the post-combustion chamber and first pass above this level.
According to one embodiment of the present invention, the supply of secondary air is
continuously disturbed with the purpose of creating a pulsation of the secondary air before
entering the furnace-boiler. According to Figure 1b, this pulsation can be produced by means
of unstable flap [20}, placed in the secondary air supply ducts [12], [13], [14] as shown in
30  Figure 1b. A main secondary air duct [16] feeds said secondary air supply ducts [12], [13],
[14]. The permanent movement of the flap 20 will create a pulsating secondary air fiow in the

area of both restrictions of section “A” and “B".



sensor [SAll detect an increase in tenperature, the corresponding primary
air entrance zone |ocated below [SAIlJ would respond by reducing the flow
of air [RLL] and/or [R2LJ and/or 5 [R3LJ, The air flow in the remaining
primary air entrance zones is increased so as to maintain the correct
total air supply. The device and nethod as disclosed herein al so reduces

the coryosi otential, by mnimzing the CO concertm@tsosass r educi ng
at nospﬁ%?gz‘fogl%ﬂpt he flue gas flow in presence of HC, d and

Cl -combi nation. 10 A considerabl e reduction of dust Garry-over froma
furnace according to the invention into the conbustion and post-conbustion
chanber of the incineration device is obtained using this nethod and

devi ce, because overall less primary air is required under the grate. An
addi ti onal advantage of the systenmis that t he conbustion process is fully
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unstable flap [201 placed in the secondary air supply ducts [12], [13]
[141 as sho I cbmB kb aiaﬁ geeds sai d
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restrictlons oft SfFliddor HomadeonBisting@¥@ f34E32BWith an incineration grate
[25], receiving the solid materials through a feeding hopper with pusher [1]. The produced flue
gases are conducted in a combustion chamber [3] and a post-combustion chamber [4).

20  Hoppers [22] underneath the grate [25], are placed for collection of the siftings of the grate
and serving at the same time as primary air supply channels. The primary air is supplied via
several air ducts [23]. At the end of the grate [25], the ashes fall via a shaft [21] into an ash
extractor (not shown). The produced flue gases, not yet completely burned out, are divided in

two streams by a displacement body [5], installed at the entrance of the post-combustion

25  chamber [4]. By placing the disptacement body [5] at the combustion chamber exit [3]) and the

entrance into the post-combustion chamber [4], the flue gases passage is divided in two flow

channels “A” and “B”. Secondary air is injected through four rows of nozzles located at the

entrance of the post-combustion chamber [4] where the displacement body [5] is located. The

secondary air is conducted via nozzles [30] in the front [6] and rear wall [7] of the furnace-

30 boiler as well as via nozzles [31] of the disptacement body [5]. The flue gases are mixed with

secondary air, resulting in an almost complete burnout of the flue gases a few meters above

the displacement body [5] and also resulting in shorter flames and more uniform oxygen

concentrations. The secondary air is supplied by a secondary air fan [9] via secondary air



PCT/ EPO3/ 03495 17 Figures 2a, 2b, 2c and 2d explain in detail the action
of the constant noving flap 20 in a hinged configuration. Figure 2a shows a
self-noving oscillating flap [20] without external drive. The oscillation
anplitude of these self-noving flaps is depending upon the length, the
shape and the weight of the flaps. In case of rotating valves, an
oscillatin ul se strength 5 can be realized in a zl e as
explalngﬁnﬁﬁ:g?gure 3a, with an external driven (sucﬁkggb&gggélectrlc not or
M rotating circular valve [20]. Externally driven valves [20] can be

| ocated wi thin the individual nozzles [30], [31], as shown in Figure 3b,

or within the common secondary air supply ducts [12], [13], [14] as shown
in Figure 3c. The location of the valves [20], respectively in the
secondary air supply ducts [12], [48], [14] as shown on Figure 3c, or to in
each individual nozzle 1 shown % Fi.qure 3b ha di fferent

i nf | uedoes i), tnﬁé’ldeééiﬁlhlﬁea‘ﬂdérr!{ q'rn‘]ﬁ&‘f'%t@g JRVesd ﬂéoz&gessecor\d?"y' %E‘Hi n the
scope QLNQQQ]pgpfﬁwmkhﬁympbmmmobm&qmﬂheﬂneans to pulsate air as described

{ t
vent | on. Aty ps i v o Y 'ageiﬁf'yg%ci."%%ﬁ%iﬂp%“ieﬁaiggg’g;%ﬁ?FQr
nmbust Fighasd discaad bt darfy airisenplyciucts, ali Apapa
;(r)raﬁa 1‘52? n%m @tll CultIs it n‘fj;ég&gdr Péppo QQOﬂﬁzzd\@r}e%ct;i@MadafgaSt e or
bi or?asi gcﬂs '@t"ﬁtﬁr&ag at “{ \ﬂ %1

urnace an I nclneration

rate
recei vi4ayabhe ssall uamm ml eyderyp dﬂfghveam EweRaRf theoplssted \RF‘EQ% §Her [1] The
pr Oducgﬁgme%e 3 n%é}é%|I®9Mé§3th€dsddidﬂlfekéﬁfﬁwsémmrducﬂsméﬁﬁ][[@]. tand a
0 cha

D oo p o 4.0 W RERE b PR SRR e, (251 e

tinme asdplotiBsd tives dileppt Yiows ahseebsdaryThie cpy bm@epmdenﬁysfmﬁ@ll@m@é vi a
several alr, duc the grate [25], the ashes fall via a
shaf% f@ﬂedl‘}‘{?rdh%}?[ai?hth%ﬂerfgﬁ ('ee%(%{)t shown). The produced flue gases, not
yet conpletely burned out, are divided in tw streanms by a displ acenent
body [5], installed at the entrance of the post-conbustion 25 chanber [4].
By placing the displacenent body [5] at the conbustion chanber exit [3] and
the entrance into the post-conbustion chanber [4], the flue gases passage
is divided in tw flow channels "A" and "B". Secondary air is injected

t hrough four rows of nozzles |ocated at the entrance of the

post - conbusti on chanber [4] where the displacenent body [5] is |ocated. The
secondary air is conducted via nozzles [30] in the front [6] and rear wall
[7] of the furnace 30 boiler as well as via nozzles [31] of the

di spl acenent body [5]. The flue gases are mxed with



secondary air, resulting in an al nost conplete burnout of the flue gases a
few neters above the displacenent body [5] and also resulting in shorter
flames and nore uni form oxygen concentrations. The secondary air is
supplied by a secondary air fan [9] via secondary air WD 03/083370

PC t'/EP0310349 18 ducts [11), provided with secondary air regulating

val ves {3,15[# to the secondary air supply ducts [12] pclrAbsnszked4] into the
i njecti Q 4857 1%s [30], [31]. Alternatives and possible set-ups of the

invention are illustrated in Figures 5, 6, 7, 8 , 11 and 12. Figure 5

di scl oses two secondary air supply ducts, aligned in parallel, and nozzles
51[42], [43] with alternate different dianeter. Two opposite nozzles have
respectively a large [43] and a snall diameter [42] in order to inprove the
m xing of the injected secondary ail¢ wth the flue gases. Figure 6
illustrates the use of different 8oncentric ducts [47], [48], [49], to
supply secondary air to duct [14].‘a to the fact that three concentric
tubes [47], [48], [49] are provided, three different flows of secondary

air can be independently con | b0 1 Njected over the total width
of the fubr n'a%"éc-eﬁ jipaerat f&ﬁ%@é@%s%%%ﬂg@@y 03495 19 C ains Device for

i nci ner at.i omfeeding sylsteth abid teiint@bucedomentid gategals ip i@ty system able to

i ntroduce the sol] Fal s A n faid BERBQS, @ grate system conprising
several grat g’%ﬁ%ﬁ%ﬂ@&?@@u@ﬁécgﬂaﬂl e to incinerate said solid materials,
a post - conbafuraon ape toindinterae paid sfidmateiialiut t he produced flue gases

resul ting fx o cSabitibhsHat®ERibIOR buth Pititheprgduried flsagqsey rasyltitg freapabl e of
differentia % distributing air across different to grate elenents and
across the WHPHSMP'he grate, a displ acement body placed at the conbustion
chanber exi# pamgryeiirtsupplg 8ysiém chmbieosf tdiffecanitystistintinthairbepssadiff@e®o split the
produced fl ue s flow,i RRRS M Ladibue gas  streans, a bend in such
shalffe of t h%ra@%\%n&eglsqugg&o%s\r’\@%@ g r:?ar Wal |'s, that toget{}ﬁr {th the 1~
out|ine of & Hisplatesphtldyplacedst the combugtion chambe|exiafd PHETERHRIE S PRE gas
passages at anlib%stion chamber able to split the produced flue gas flow in two separate flue gas
streams,
- a bend in such shape of the device inner front and rear walls, that together with the
15 outline of the displacement body creates two venturi-shaped flue gas passages at the
inlet of the post-combustion chamber,
- two pairs of rows of secondary air injection nozzles located immediately at the
combustion chamber exit and entrance of the post-combustion chamber, one pair
located on furnace inner front wall and the opposing displacement body wall; another

20 pair located on the furnace inner rear wall and the opposing displacement body wall,

characterised in that each row of secondary air injection nozzles is divided into two or
more segments, each segment comprising two or more nozzles, such that the flow of
air through any one segment is capable of being different from that of directly adjacent

25 segments.

2. A device according to claim 1 wherein each segment and segment opposite thereto form

pairs of segments on opposite pairs of rows of secondary air nozzles.

30 3. A device according to claims 1 and 2 wherein the air flow to each segment is controlied by
one or more valves and/or by modulating one or more air fans and/or according to the
selected diameters of the secondary air injection nozzles within said segment.



inlet of the post-conbustion chanber, - two pairs of rows of secondary air
i njection nozzles located i Mmediately at the conbustion chanber exit and
entrance of the post-conbustion chanber, one pair |ocated on furnace inner
front wall and the opposing displacenment body wall; another 20 pair |ocated
on the furnace inner rear wall and the opposing displacenent body wall,
charact erj 517 in that each row of secondary air injRCEKERIHNOHOYZ| es is
di vi de‘ﬁol{ﬂﬂfs‘g Pwo or nore segnents, each segnment conprising two or nore
nozzl es, such that the flow of air through any one segnent is capabl e of
being different fromthat of directly adjacent 25 segnents. 2. A device
according to claim1l wherein each segnent and segnent opposite thereto form
pairs of segnents on opposite pairs of rows of secondary air nozzles. 30 1
A device according to clains 1 an®® 2 wherein the air flow to each segnent
is controlled by one or nore valves.and/ or by nodul ating one or nore air
f ans @Adieyice a@@@fﬂi‘?@‘ytoéc'?me' ?24%@?%@ di aneters of the secog%gry air
i nj ect igQkh Q6dRdreSandi édahients icated egpasite therel oBjaNg 33 10 FPFBEF03495 20 4.
A dev%_cgpgg&osré@ing to any of claims 1 to 3 wherein - each segnent, and
segnefg t Site thereto contains a | arge ; di amet er of
sai d NR@zled having the zarperliameldr iee adizcentlp Jok “‘%}F‘Sﬂég’é’ﬁg %rg’ga'geg?‘é@gﬁe{ to the
nozzl es, .havi n%g?enénal | er dianeter 5 within said segnents - the nozzles are
Si

al ?gn@’ﬁhi'i"ﬁaigﬁ ng segnments such that t f gi ageter are
pl aced trei nozded grecalignsdiin @PRASIPY SELTSNUR, FYSY “ﬁ@’?"éﬁé’f fhgﬁa ia;(grrg?%r. 5. A device

accorglag&&i@dﬁ'ﬁb Sfte fib2icaBaving the dmdligr diRBeteConpri si ng any array of four or
nor e 0 tenperaFure sensors, each sensor |ocated above an area defined by
a pair of segnents, 6. A device according.to any off CL!r%i'HBrel to 5 whereby
the secRaease/acaorting ® oy oldlaiwe 1 4o 4funtBerCoRATRNY &l ATF YW °40ees ending in
injection nozzl es LGy bRASY SHavé Bearks oefined Byl paieeirsegments. of sai d devi ce
aleV\eIt?m%?éat?rﬁtSBrffaﬁ'?%giﬁeﬁg%{)rane-vvalI of the displacenent body. 15 7. A

devi ce according to any of clainms 1 to 6 whereby, the secondary air supply
duct %OR%L.\%eSaccording to any of claims 1105 whereby the secondary air is provided via

secondary air supply ducts ending in injection nozzles, passing through the front- and rear-

wall of said device as well as through the membrane-wall of the displacement body.

15

7 A device according to any of claims 110 6 whereby, the secondary air supply duct consists
of two or more concentric ducts, inside of the displacement body or along the exterior of the

furnace-boiler walls.

20 8. A device according to any of claims 1 to 7 whereby the inner front and rear walls of said

device are bent in such shape that, together with the outline of the displacement body, two

venturi-shaped flue gas passages with opening angles o and according to Figure 4
between 20° and 40° are created in order to increase the flue gas turbulence in the ventun-
shaped mixing zone.

25

g . A device according to any of claims 1 10 8 wherein the displacement body is made in the

shape of a distorted rhomboidal prism.

10. A method for incinerating solid materials comprising the use of a device according to any

30 of claims 110 9.

11. A method according to claim 10 further comprising the steps of

a) monitoring the oxygen content of the flue gases,



of two or nore concentric ducts, inside of the displacenent body or al ong
the exterior of the furnace-boiler walls. 20 8. A device according to any
of clains 1 to 7 whereby the inner front and rear walls of said device are
bent in such shape that, together with the outline of the displacenent

body, two venturi-shaped flue gas passages with opening angles a and O
accordin% tosﬁigure 4 Dbetween 20 and 40 are creat e®CT/EP@I®S t 0 | ncrease
the 1Y@ ag? urbul ence in the venturi- shaped m xing zone. 25 9 . A device
according to any of clains 1 to 8 wherein the displacenent body is nade in
the shape of a distorted rhonboidal prism 10. A nethod for incinerating
solid materials conprising the use of a device according to any 30 of
claimse 1 to 9. 11. A nethod according to claim 10 further conprising the
steps of a) nonitoring the oxygenl content of the flue gases, WD 03/083370
P("1' 1 EP0O3103495 21 Db) deter.m ning. ; the total air flow

r equi bpdetgrpining fipmycn didhe aFﬂF@o[wrrF%ﬂr{B? %gkaa(? ?‘R’f%) the pri ma([ﬁz rgnd secondary
air sg?@gmblﬁmggggfmh@pmﬁary hrat setdralaryair shPRl ystemswuch Batihe ALY accor di ng to
step b),

d) npnitori t tenperature of each tenperature sensor, 5 e)
averagﬁrﬁg‘"%’wg‘??@ éﬂgggﬁtfég)(bf the tenperature sensors |located in each flue

gas stdj eahoring the campesatia gf edeb tesRReraliR 8 8hper at ures of step e) to deternine
~the ho %\{eerﬁ%g?ffgq DB MRUPES thShpéraiire @hsdratatedsinegcit fue gab 849301 secondary air

t hrdou econdary alr nozzles, | ocat s baPf the two gas
st r earfscompatngibe avesaged deneEtyrel SisP e@c‘%ﬂe&'ﬁ?‘%wﬁ ﬁ’olﬂlsl‘nof?‘%e nggzl es | ocated

to belsﬂ%‘érﬁé the cooler of the two gas streans, so naintaining overall the
al o

P | ot 6 e ol Sapiban(d rf i3IBS TocARTbdw et changi ng
t he fl@cERsEGHS rtlla\gp&egpqdafyfamﬁrg?ﬁgchqw?erc%ncﬁarf ai® C

M gas streans have. ﬁl@ee osqg?lo@éﬂ)er at ure
accor digfigr df heIwé ad streams, ame idedreasing g flowea! spqondangaigin ihenoze STl ow in
t h?o S ebce(ljor\}vdcﬁ rit}:a c%lolrer of%ﬂesﬁmg 'Ehs streams, so maintaining overall the same total of air flow in

the secondary air system, and t
h) not changing the flow of secondary air if both gas streams have the same temperature
according 1o step f), so maintaining overall the same total of air flow in the secondary air

system.

15
12. A method according to claims 10 and 11 further comprising the steps of:

i) decreasing the flow of primary air beneath the grate elements proximal to the feeder

system, when the hotter of two gas streams determined in step f) is located proximal to the

feeder system, and increasing the flow of primary air in the area beneath the remainder of

20 the grate elements, s0 maintaining the same fotal of air flow in the primary air system,
j) increasing the flow of primary air beneath the grate elements proximal to the feeder system,
when the hotter of two gas streams determined in step f) is located proximal to the output

system, and decreasing the flow of primary air in the area beneath the remainder of the grate

elements, so maintaining the same iotal of air flow in the primary air system,
25 k) not changing the flow of primary air it both gas streams have the same temperature
according to step f), so maintaining the same total of air flow in the primary air system.

13. A method according to any of claims 10 to 12 further comprising the steps of:
) comparing the temperature of each temperature sensor monitored in step d) with the

30 average determined in step e), | -
m) increasing the flow of secondary air in both segments with secondary air nozzles locate:
beneath the sensor detecting a temperature hotter than the average determined in step e),



15 12. A nethod according to clains 10 and 11 further conprising the steps
of: i) decreasing the flow of primary air beneath the grate el enents
proximal to the feeder system when the hotter of two gas streans
determned in step t) is located proxinmal to the feeder system and
increasing the flow of primary air in the area beneath the remai nder of 20
the grate elenents, so maintaining the same total of pai/fpdslogsi n the
prinariwgpym§§@ten] j) increasing the flow of primary air beneath the grate
el enents proximal to the feeder system when the hotter of two gas streans
determined in step f) is located proximal to the output system and
decreasing the flow of primary air in the area beneath the renai nder of the
grate elenents, so maintaining the sane total of air flowin the primary
air system 25 k) not changing the #l ow of primary air if both gas streans

have the sanme tenperature accordi 0 st ) 1 i-0pg the sane

t ot al oandaaersrewm?@ﬁe How ‘Pféefﬂ"idﬁ‘ﬂraﬂf?c’a‘ggo%rsﬁegﬁ?mg'fgn?aimgﬁrr@b ﬁﬁ)hg Sg@gor ding to any
of cl ai gy dQirtiew hthk Yecohe@iry siosysteirsi ng the steps of: 1) conparing the
tenperature of each t erature. pgatal idh 8it RéxzIdY lodkibd the 30
aver age”’d@?@?ﬂ?%gﬁln?%gfgg%%%@'?ﬁﬁsﬁ%ﬁ%rpeas| kjgtﬁtg ﬁdgn?ﬂvxl/,of _se(?orsdary air in
both segsreahshadehborseteding angmpsratunadower then the@yerage dgleMinadin AR s ensor
detecting .a te i thé sayiRénie) €o BRInGIINIgIBe same Btakp e), WO
0310@33?8“&@??%§%%%§%8§$8§E%€gmgﬁgmaicrgasigggthe fl ow of secondary air to
t he ot hefrairdlegirethe secopdann@il $¥%8Mi ng the sane total of air flowin the

S eCO”daE)Vnof‘&ri?n@M&In% Wbw BY selrtaRaminge iehpefatues defecteddy tierepsas areithie bot h

segnents wt econdary air,.nozzl es | . detecting a
t e?rper asameay tB%\éYe'QQ‘?é’ﬁ%éfrWBe‘HOé‘feB&g Sagl%gnrﬁ%ﬁ%etaplgﬁﬁgo%&?,fﬁﬁlgﬁgki ncr easi ng

the fl owecBhdappsiodyeemy air to the other segnents, so nmamintaining the same
total of air flowin the secondary air system o) not changing the flow of
secdfidary air if the tenperatures detected by the sensors are the sane as
the average determined in step e€), so maintaining the same total of air
flowin the secondary air system 10



