Method for the Combustion Management in Firingdhations and Firing Installation

[01] The invention pertains to a method for the bostion management in firing
installations, in which a primary combustion gasufity is conveyed through the fuel
into a primary combustion area, wherein part of waeste gas flow is extracted in the
rear grate area and returned to the combustionepsoin the form of internal

recirculation gas.

[02] The invention furthermore pertains to a fiyinnstallation, particularly for
carrying out such a method, with a firing grate andkevice that is arranged underneath
the firing grate and serves for supplying primasynbustion air through the firing grate,
wherein at least one suction pipe for waste ggsadsided in the combustion chamber
above the firing grate, and wherein the suctioe sifla fan is connected to the suction

pipe and the pressure side of said fan is connéotedzzles via a conduit.

[03] A corresponding method and a correspondingdiinstallation are known from
EP 1 901 003 Al. In this case, recirculation gassid in order to reduce the volume of

the waste gas flow and the polluting emissions.

[04] The present invention is based on the ohjectif optimizing a method of this
type in such a way that a particularly sound bwh-of solid fuels and a minimal

nitrogen oxide formation are achieved.

[05] With respect to the process technology, thigective is attained with the
characteristics of the method disclosed in claimWith respect to the system
technology, the above-defined objective is attaingtth a firing installation with the

characteristics disclosed in claim 13.

[06] The inventive method makes it possible toieah an optimal burn-out of the

waste gases with low nitrogen oxide formation, wlirera stable operation can be



realized with a minimal waste gas volume at lowesscair coefficients of about= 1,1
tor=1,5.

[07] According to an enhanced method, it is pregothat no secondary combustion

gas is supplied in a first waste gas flue.

[08] With respect to the process technology, idvantageous if stoichiometric to
highly substoichiometric reaction conditions with= 1 toA = 0,5 are adjusted in the
primary combustion area, and if the internal radation gas is supplied in a burn-out

area that lies downstream of the primary combusirea referred to the flow direction.

[09] In this case, it is attempted to realize aetlwme of the waste gases of at least 2
seconds at a temperature in excess of 850°C dfterlast supply of the internal

recirculation gas.

[10] An improved burn-out can be achieved by swipgl a turbulence gas
downstream of the primary combustion area refetoethe flow direction in order to
generate turbulence. This turbulence gas prefe@bigists of steam or inert gas.

[11] Itis furthermore proposed to supply an exéérecirculation gas downstream of
the turbulence gas supply referred to the flowdio®, wherein said recirculation gas

has passed through a steam generator and, if apj@ja waste gas cleaning system.

[12] In this case, internal recirculation gas mbg supplied upstream of the

turbulence gas supply.

[13] In order to cool the internal recirculatiomsgand to also lower the oxygen
content, it is proposed to admix external recirtatagas, which has passed through a
steam generator and, if applicable, a waste gaanidg system, to the internal

recirculation gas. This also positively affects toatrol of the gas burn-out.



[14] In order to influence the air ratioin the primary combustion or the gasification,
it is proposed to admix air to the internal reciation gas. This also makes it possible

to cool the internal recirculation gas.

[15] The primary combustion can be substoichioroally managed over a broad
range such that air ratiasfar below 1, namely as low as= 0,5, can be achieved. As a
result, syngas heating values up to 4000 kJ ? iam be measured in the gasification
area of the combustion chamber such that a gasiiicgrocess is carried out. In
practical applications, a syngas heating valuexiress of 2000 kJ / Ninpreferably in
excess of 3000 kj / Nfnis adjusted in the primary combustion area upstref the
internal recirculation gas supply referred to tlogvfdirection.

[16] According to a special process managemeis, proposed that the fuel gasifies
on a gasification grate, that the cinder burn-guénsured in the downstream burn-out
grate, and that the gas burn-out is achieved imra-but chamber by supplying the
internal recirculation gas to the waste gas flowhet location in order to burn out the
gases and to achieve excess air coefficients of 1,1 toA = 1,5. The combustion
management therefore can be controlled in suchyathe the primary fuel conversion
on the grate takes place under substoichiometnditions, i.e. the fuel gasifies and the
combustion does not take place until the intereairculation gas is once again added.

[17] Due to the defined addition of primary airdathe extraction of internal
recirculation gas, it is possible to gasify thel fole the gasification grate, to control the
cinder burn-out in the downstream burn-out graté tncontrol the gas burn-out in a
burn-out chamber in a compact hybrid process. i ¢hse, the gasification grate and
the burn-out grate may consist of downstream gratedso be realized in the form of a
grate. Downstream air zones on a single and, lficaige, longer grate may be assigned
to the gasification grate and the burn-out grateesg air zones may be realized in the
form of areas or chambers. The post-combustiozaie or post-combustion chamber

corresponds to the segment of the process, in wihiehinternal recirculation gas is



supplied to the waste gas flow in order to burntbetgases and to achieve excess air
coefficients ofA = 1,1 toA = 1,5.

[18] In order to carry out the inventive methadisi proposed to arrange the nozzles
downstream of the firing grate referred to the fldikection in the form of first gas

supply nozzles.

[19] It is advantageous if the design of the ga® fand the arrangement of the
nozzles are realized in such a way that the waadesgreach a dwell time of at least 2
seconds at a temperature in excess of 850°C dfterlast supply of the internal

recirculation gas.

[20] It is furthermore proposed to arrange turboke nozzles with an inert gas

connection or a steam connection between the fgrate and the nozzles.

[21] Nozzles for waste gases of an external wgate circulation may be arranged

between the firing grate and the nozzles.

[22] Other control options are realized if the teut pipe features an inlet for

admixing ambient air.

[23] According to a simple constructive designijsitproposed that the gasification

grate and the burn-out grate represent serialgnged air zones on a single grate.

[24] The invention is described in greater ddalow with reference to the drawings.

In these drawings,
Figure 1 shows a schematic longitudinal sectioough a firing installation,
Figure 2 schematically shows an air conductiormeating to EP 1 901 003 Al,

Figure 3 schematically shows an inventive air cmtibn without secondary air,



Figure 4 schematically shows the air conductidnsitated in Figure 3 with
additional nozzles for introducing steam or inex$ g

Figure 5 schematically shows an air conductionoating to Figure 4 with an

additional supply of external waste gas,

Figure 6 schematically shows an air conductionhwain additional supply of
internal recirculation gas underneath the steagtiign,

Figure 7 schematically shows a combustion manageméh an external gas
recirculation in the form of a gas mixture of imtal and external gas

recirculation,

Figure 8 schematically shows a process managemeurding to Figure 7, in

which ambient air is admixed to the internal gasroailation,

Figure 9 shows an exemplary indication of air amtin different areas of the

schematically illustrated installation,
Figure 10  schematically shows the gasification launch-out sequence,

Figure 11  schematically shows the gasification emahbustion of the solid fuel and

the burn-out of the waste gases,

Figure 12  schematically shows a process sequernitte wmternal recirculation,

gasification, combustion and burn-out, and

Figure 13 shows a longitudinal section through iandg installation with a

combustion air conduction according to Figure 6.

[25] The firing installation illustrated in Figurk features a feeding hopper 1 with a
downstream feeding chute 2 for delivering the foeto an infeed table 3, on which
charging pistons 4 are provided in a reciprocataghion in order to deliver the fuel

arriving from the feeding chute 2 onto a firing tgr&, on which the combustion of the



fuel takes place, wherein it is irrelevant whetlleg grate consists of an inclined or

horizontal grate regardless of its operating pgleci

[26] A device for supplying primary combustion,aihich is altogether identified by
the reference symbol 6, is arranged underneatHiring grate 5 and may comprise
several chambers 7 to 11, to which primary combuastir can be supplied by means of
a fan 12 via a conduit 13. Due to the arrangemémieo chambers 7 to 11, the firing
grate is divided into several underblast zones $hahthe primary combustion air can
be adjusted differently on the firing grate in ac@nce with the respective

requirements.

[27] A firing chamber 14 is located above the fiyigrate 5, wherein the front
segment of said firing chamber transforms into ateayas flue, to which not-shown
downstream units such as, for example, a wasterbeavery boiler and a waste gas

cleaning system are connected.

[28] In its rear area, the firing chamber 14 isired by a ceiling 16, a rear wall 17

and sidewalls 18. Gasification of the fuel ideetifiby the reference symbol 19 takes
place on the front segment of the firing rate Sovabwhich the waste gas flue 15 is
located. Most of the primary combustion air is diggpthrough the chambers 7, 8 and 9

in this area.

[29] Only fuel that has been largely burnt oug. icinder, is located on the rear
segment of the firing grate 5 and primary combusto essentially is in this area only
supplied via the chambers 10 and 11 in order td @od to realize the residual burn-out

of this cinder.

[30] The burnt-out fractions of the fuel then diopo a cinder discharge 20 at the end
of the firing grate 5. The nozzles 21 and 22 amwided in the lower area of the waste
gas flue 15 and supply internal recirculation gasifthe rear area of the firing chamber
14 to the ascending waste gas in order to thorgugiik the waste gas flow and to

cause a post-combustion of the combustible frastiothe waste gas.



[31] For this purpose, waste gas referred to senal recirculation gas is extracted
from the rear segment of the combustion chambeichwis defined by the ceiling 16,

the rear wall 17 and the sidewalls 18. In the eXxamgpembodiment shown, a suction

opening 23 is provided in the rear wall 17. Thistgun opening 23 is connected to the
suction side of a fan 25 such that waste gas caxtracted. The pressure side of the
fan is connected to a conduit 26 that supplieeitected waste gas quantity to nozzles
27 in the upper area of the waste gas flue 15, lyathe burn-out area 28. Part of the

recirculation gas is conveyed onward from this fimeato the nozzles 21 and 22.

[32] The waste gas flue 15 is significantly coitséd in the burn-out area 28 or
above this burn-out area in order to intensifyttiveulence and the mixing effect of the
waste gas flow, wherein the nozzles 27 are locatedis constricted area. However, it
would also be possible to provide baffles or elet:@9 that interfere with the gas flow

and thereby generate turbulence.

[33] Nozzles 30 and 31 are provided on one or rnerels in the waste gas flue 15 in
order to supply steam and/or inert gas to the wgate on one or more levels. In

addition, nozzles 32 and 33 are provided in ordesupply external recirculation gas to
the waste gas on one or more levels of the wastélga 15. This external recirculation

waste gas, which has already passed through a sjeaerator and, if applicable, a
(not-shown) waste gas cleaning system, not onlybeasupplied to the nozzles 32 and
33, but also to the internal recirculation wasts, ggieferably upstream of the fan 25, via
the conduit 34. In addition, ambient air can be ixeéohto the internal recirculation gas

via the conduit 35.

[34] Based on the known method for supplying costiom gas according to EP 1
901 003 A1, which is illustrated in Figure 2, Figsr3-8 show different variations of the
inventive method, in which the reference symboké&dpectively identifies the primary
air, the reference symbol 52 identifies the intergas recirculation, the reference

symbol 53 identifies the waste gas, the referegoeosl 54 identifies the secondary air,



the reference symbol 55 identifies the steam ortigas, the reference symbol 56
identifies external waste gas and the referencédelyBv identifies ambient air.

[35] Figure 3 shows that it is possible to comglletforgo the secondary air
illustrated in Figure 2. In Figure 4, steam or tngas 55 is added underneath the
recirculation gas 52. Figure 5 shows the exterredtesgas circulation 56 and Figure 6
shows an additional supply of internal recirculatigas 52 underneath the steam
injection 55. In the design according to Figure a7,gas mixture of internal gas
recirculation 52 and external gas recirculatiorisséupplied to the waste gas as internal

recirculation gas 52.

[36] Figure 8 shows the admixing of ambient airtthe internal gas recirculation
52.

[37] Figure 9 shows that a constriction 61 maypbavided in the waste gas flue 60
underneath the addition of the recirculation gasid®rein steam or inert gas 55 can be
injected in the area of this constriction. In tbése, for example, lambda values of 1,15
can be adjusted above the firing grate, lambdaegati 0,5 can be adjusted in the area
of the constriction and lambda values of 1,3 caadjasted above the supply of the gas
of the internal recirculation 52, wherein gaseshwat lambda value of 0,65 can be
extracted in the rear area of the grate and addddawambda value of 0,15 during the
addition of air. The area underneath the additibthe internal recirculation gas 52
therefore is substoichiometric and forms the geaiion area 62 whereas the area above
the addition of the internal recirculation gas ypérstoichiometric and serves as burn-

out area 63.

[38] Gasification process flowcharts are illustichin Figures 10-12. Garbage 70 is
respectively supplied in a gasification area 7lwimch the garbage gasifies into cinder

73 together with primary air 72 at a lambda valrebelow 1.



[39] A syngas 74 with a heating value up to 4 Mn? is created during the
gasification and burnt out into waste gas 77 imanout area 76 with a lambda value of
1,1 to 1,5 after the addition of external recirtiola gas 75. In this case, the addition of

air 78 should be completely eliminated, if possible

[40] In case the cinder 73 is not completely bwuat during the gasification 71, a
combustion area 79 for the cinder is arranged tyrelownstream, wherein the cinder
73 combusts into a well burnt-out cinder 81 in saminbustion area together with
primary air 80 at a lambda values above 1. Thishustion area produces a waste gas
82 with a lambda value >1, which is supplied to bthen-of area 76 in the form of

internal recirculation gas.

[41] Figure 13 shows a firing installation withcambustion air conduction according
to the design illustrated in Figure 6. This firiigstallation is designed similar to the
firing installation illustrated in Figure 1 and table for the process managements
schematically illustrated in Figures 2 to 12 justthe firing installation illustrated in
Figure 1. This figure shows an additional supplyimternal recirculation gas 52
underneath the schematically indicated injectiorobSteam or inert gas. An injection

of external recirculation gas 56 is provided abthessteam or inert gas injection 55.
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CLAIMS:

1. A method for managing combustion in a firing installation, the method comprising the steps of:
conveying a quantity of primary combustion gas through a fuel into a primary combustion area,
extracting a part of a waste gas flow in a rear grate area, returning the part of the waste gas flow to
the combustion process as a supply of an internal recirculation gas, and adjusting stoichiometric to
highly substoichiometric reaction conditions with A=1 to A=0.5 in the primary combustion area, and
wherein the internal recirculation gas is supplied in a burn-out area that lies downstream of the
primary combustion area with reference to a flow direction, wherein in a first waste gas flue, no
secondary combustion air consisting of at least one of ambient air, an external recirculation gas and a
mixture of ambient air and the external recirculation gas is supplied between a firing grate and the
supply of the internal recirculation gas, and wherein the firing installation comprises nozzles arranged
above the firing grate in such a way that both between the firing grate and the nozzles and after a last

addition of the internal recirculation gas, no air supply is arranged.

2. A method for managing combustion in a firing installation, the method comprising the steps of:
conveying a quantity of primary combustion gas through a fuel into a primary combustion area,
extracting a part of a waste gas flow in a rear grate area, and returning the part of the waste gas flow
to the combustion process as a supply of an internal recirculation gas, supplying a turbulence gas
downstream of the primary combustion area with reference to a flow direction in order to generate a
turbulence, supplying the internal recirculation gas upstream of the supply of turbulence gas with
reference to the flow direction, and supplying an external recirculation gas downstream of the supply
of turbulence gas with reference to the flow direction, wherein said external recirculation gas has
passed through at least one of a steam generator and a waste gas cleaning system, wherein in a first
waste gas flue, no secondary combustion air consisting of at least one of ambient air, an external
recirculation gas and a mixture of ambient air and the external recirculation gas is supplied between a
firing grate and the supply of the internal recirculation gas, and wherein the firing installation
comprises nozzles arranged above the firing grate in such a way that both between the firing grate

and the nozzles and after a last addition of the internal recirculation gas, no air supply is arranged.

3. The method according to claim 1, further comprising the step of admixing air with the internal

recirculation gas.

4. A firing installation, for carrying out a method comprising the steps of: conveying a quantity of
primary combustion gas through a fuel into a primary combustion area, extracting a part of a waste
gas flow in a rear grate area, and returning the part of the waste gas flow to the combustion process
as a supply of an internal recirculation gas, wherein in a first waste gas flue, no secondary
combustion air consisting of at least one of ambient air, an external recirculation gas and a mixture of
ambient air and the external recirculation gas is supplied between a firing grate and the supply of the
internal recirculation gas, the firing installation comprising: the firing grate and a device arranged

underneath the firing grate and serving to supply the primary combustion air through the firing grate,
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wherein at least one suction pipe for waste gas is provided in the combustion chamber above the
firing grate, and wherein a suction side of a fan is connected to the suction pipe and a pressure side
of said fan is connected to nozzles via a conduit, in order to extract a part of a waste gas flow in a rear
grate area and return the part of the waste gas flow to the combustion process as a supply of an
internal recirculation gas, wherein the nozzles are arranged above the firing grate in such a way that
both between the firing grate and the nozzles and after a last addition of the internal recirculation gas,
no air supply is arranged.

5. The firing installation according to claim 4, wherein the nozzles are arranged downstream of the

firing grate with reference to a flow direction and the nozzles comprise first gas supply nozzles.

6. The firing installation according to claim 4, wherein a design of a waste gas flue and an
arrangement of the nozzles are configured in such a way that the waste gases reach a dwell time of
at least 2 seconds at a temperature in excess of 850°C. after a last supply of the internal recirculation
gas.

7. The firing installation according to claim 4, wherein turbulence nozzles with an inert gas connection

or a steam connection are arranged between the firing grate and the nozzles.

8. The firing installation according to claim 4, wherein waste gas nozzles for waste gases of an

external waste gas recirculation are arranged between the firing grate and the nozzles.

9. The firing installation according to claim 4, wherein the suction pipe features an inlet for admixing
ambient air.

10. The firing installation according to claim 4, further comprising a gasification grate and a burn-out

grate configured as serially arranged air zones on the firing grate.

11. The method according to claim 2, wherein the turbulence gas comprises steam or inert gas.

12. A method for managing combustion in a firing installation, the method comprising the steps of:
conveying a quantity of primary combustion gas through a fuel into a primary combustion area,
extracting a part of a waste gas flow in a rear grate area, returning the part of the waste gas flow to
the combustion process as a supply of an internal recirculation gas, admixing an external recirculation
gas, which has passed through at least one of a steam generator and a waste gas cleaning system,
with the internal recirculation gas wherein in a first waste gas flue, no secondary combustion air
consisting of at least one of ambient air, the external recirculation gas and a mixture of ambient air
and the external recirculation gas is supplied between a firing grate and the supply of the internal
recirculation gas, and wherein the firing installation comprises nozzles arranged above the firing grate

in such a way that both between the firing grate and the nozzles and after a last addition of the
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internal recirculation gas, no air supply is arranged.

13. A method for managing combustion in a firing installation, the method comprising the steps of:
conveying a quantity of primary combustion gas through a fuel into a primary combustion area,
extracting a part of a waste gas flow in a rear grate area, returning the part of the waste gas flow to
the combustion process as a supply of an internal recirculation gas, and adjusting a syngas heating
value in excess of 2000 kJ/Nm? in the primary combustion area upstream of the addition of the
internal recirculation gas with reference to a flow direction, wherein in a first waste gas flue, no
secondary combustion air consisting of at least one of ambient air, an external recirculation gas and a
mixture of ambient air and the external recirculation gas is supplied between a firing grate and the
supply of the internal recirculation gas, and wherein the firing installation comprises nozzles arranged
above the firing grate in such a way that both between the firing grate and the nozzles and after a last

addition of the internal recirculation gas, no air supply is arranged.

14. A method for managing combustion in a firing installation, the method comprising the steps of:
conveying a quantity of primary combustion gas through a fuel into a primary combustion area,
extracting a part of a waste gas flow in a rear grate area, returning the part of the waste gas flow to
the combustion process as a supply of an internal recirculation gas, wherein in a first waste gas flue,
no secondary combustion air consisting of at least one of ambient air, an external recirculation gas
and a mixture of ambient air and the external recirculation gas is supplied between a firing grate and
the supply of the internal recirculation gas, wherein the firing installation comprises nozzles arranged
above the firing grate in such a way that both between the firing grate and the nozzles and after a last
addition of the internal recirculation gas, no air supply is arranged, and wherein the fuel gasifies on a
gasification grate, wherein a cinder burn-out is ensured in a downstream burn-out grate, and wherein
a gas burn-out is achieved in a burn-out chamber by supplying the internal recirculation gas to the
waste gas flow at this location in order to burn out the gases and to achieve excess air coefficients of
lambda=1.1 to lambda=1.5.



