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rnvention is directed to a method for regul at{;ng

I nci neration plants, in parti culgar In o JPﬁa at ion plants,
in which the tenperature caused by 5 conb E FﬂﬂM ﬁ alone or in

combi nation with other regulati n,g vari ablies as I ndi rect
regul ati ng quantity. I n known regul ating nmethods in

which the ¢ caNERer
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indirectly Mé@%%ﬁ%m& 'S terrpeIrNat ure is determned in the

PARTICULAR IN REFUSE INCINERA’I'ION PLANTS

The invention is directed to a method for regulating the furnace in incineration
plants, in particular in refuse incineration plants, in which the temperature caused by
combustion is used alone or in combination with other regulating variables as a direct or
mdlrect regulating quantity.

In known regulating methods in which the combustion temperature is used
either directly or indirectly as a regulating quantity, this temperature is determined in the
furnace by thermal elements. However, these thermal elements are not only inaccurate, but
also sluggish. A much better method for detecting the temperature in the furnace is to take
measurements by means of a thermographic camera which can be used, for example, to
determine the temperature distribution along the entire fuel bed. Since the thermographic
camera in combination with programmable computers involves a great technological outlay

"and is consequently very costly, it is often dispensed with particularly when retrofitting older
plants.

The object of the present invention is to provide a means for detecting
temperature which is as simple as possible with respect to technical outlay and thus
inexpensive and accordingly to enable a simple but effective regulating method for influencing
the furnace which is suitable in particular for retrofitting older incineration plants.
Accordingly, it is attempted to provide a regulating quantity in a simple and reliable manner
for regulating the furnace, which regulating quantity is directly dependent on the combustion
temperature.

This object is met, according to the invention, in that the temperature of the
flue gases or waste gases is measured directly or indirectly at a location which is shielded from
the fuel bed radiation and/or the flame radiation by means of an infrared measuring device in
order to detect this temperature-dependent regulating quantity. In this way, the influences of
solids radiation proceeding from the glowmg fuel bed and influences resulting from the flame
radiation are eliminated so that ‘a regulatmg quannty is obtamed which is very precisely .
proportional to the temperature occurnng in combustion. All processes which were
previously regulated in direct or indirect dependence on the combustion temperature can be

influenced on an accurate basis virrfially without delay by using this regulating quantity.
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thh a ceramic plate serving as a companson body. This construction has the advantage that
the temperature of this comparison body is influenced only by the waste gases, while the rest
of the wall parts of the waste gas flue which are penetrated by water pipes of the boiler system
are not suitable for such an arrangement of a comparison body because cooling is effected by
the water pipes. The observation door is, of course, free of such water pipes. Accordingly,
the comparison body is inserted into the wall of the waste gas flue without being exposed to
influences other than those of the waste gases.

However, it is also possible for the waste gas flow to flow all around the
comparison body in the waste gas flue. For example, this can be achieved by suspending the
comparison body in the waste gas flue.

A particularly good shielding against interfering effects of radiation when
detecting the temperature-dependent regulating quantity is achieved in an incineration plant
with an ascending waste gas flue and a descending waste gas flue adjoining the deflecting edge
in that the temperature of the waste gases or the temperature of the comparison body is
measured in the descending waste gas flue. The influences of radiation proceeding from the
fuel bed or flame are extensively excluded in this region.

The temperature of the waste gases can be measured by means of an infrared
measuring device measuring in the spectral region of approximately 4.5 pm. The temperature
of the comparison body can be measured by means of an infrared measuring device measuring
in the spectral region of approximately 1.4 pm. In practice, an infrared radiation pyrometer
KT19.61 and KT19.62, available from Heimann, was used to measure the waste gasand a

" radiation pyrometer PB51, available from Keller, was used to measure the tempefature of the

comparison body. : : BRI e
o et e
After it became clear that the former conventional measurement of the
combustion temperature was extremely unsatisfactory and accordingly led to unsatisfactory
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This object is net, according to the invention, in that the tenperature of
t he flue gases or waste gases is neasured directly or indirectly at
a location which is shielded from 25 the fuel bed radiation and/or the
flame radiation by neans of an infrared nmeasuring device in or der
to detect this tenperature-dependent regulating quantity. In this way, the
I nfl uences of solids radiation pgoceeding fromthe glow ng fuel bed
aﬂd i nfluences resulting fromthe flane radiation are elimnated so
that a re n
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t he conbustiogn tenperature can be i nfluenced on an accurate basis
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Owing to the basic method according to the invention discussed in the

preceding, it is now possible to provide a regulating method for an incineration plant which is
.especially advantageous when more limited investment capital available or when an older plant
is to be modernized.

In a preferred constructxon, the method according to the invention is
cha.ractenzed in that the temperature-dependent regulating quantity measured in the waste gas
serves to regulate the fuel supply and/or the combustion grate velocity and in that the supply
of primary air is regulated as a function of the mass flow of steam.

The use of the mass flow of steam as a regulating quantity for influencing the
primary air or the fuel supply is just as well known in general as, for example, the use of O,
content in the waste gas. However, it is now evident that the combination proposed here, in
which the regulating quantity, known per se, based on the mass flow of steam is used in
connection with the temperature-dependent regulating quantity obtained according to the
invention, leads to surprisingly good results with low investment, especially since the devices
for deriving the regulating quantity based on the mass flow of steam are often already available
in older incineration plants.

The invention is explained more fully in the following w1th reference to an
embodiment example which is shown schematically in the drawing showing a section through
an incineration plant.

As will be seen from the schematic drawing, an incineration plant has a furnace
1 and a boiler 2. The furnace 1 has a charging hopper 3 with adjoining delivery chute 4, a

. delivery table 5 and charging rams 6 which feed the garbage falling down the delivery chute 4
to a furnace grate 7 via the delivery table. In the example shown in the drawing, this furnace
grate 7 is constructed asa reciprocating grate and can execute stoking movements
corresponding to the double arrow 8. The drive of the furnace grate 7 is designated by 9. The
drive for the charging rams 6 is designated by 10. Further, the furnace has an ascending waste
gas flue 11 and a descending waste gas flue 13 adjoining a deflecting edge 12. The hot waste

gases pass via the waste gas flue 13 to the boiler 2 arranged downstream and to other devices,
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In a further construction of the invention, the tenperature of a conparison
body which is substantially influenced in a directly proportional manner
conly b the waste gases can be neasured by neans of an infrared
measuring device for the purpose of indirect measur enment of the
tenperature of the waste gases. The conpari son body whose tenperature 5
Is influenced by the waste gases can be constructed as a ceram ¢ body. In
practice, it is possi ble, for ingtance, to provide the inner side
of an observation door in the waste gas flue with a ceramc plate
serving ae.g, east®gdsi claaningaystems] mbsshooms Tndividiab ondesfire aireoasvidni Sged 1dat

the tenperagture of this conparison body is influenced only by the ste
gases, whiYhich 3g agted ppon by a comppn fagd 7 g5¢ ‘0"?}5‘? {7'§°‘BF & E‘%éﬁ 5 e&ﬂﬁ’éafesm ch

For Buch Saviaes 2/l €6d Bled B 1 e IR NPKRECR pvided MOREIGRINES by
t he wat er tis prirsary Givevhidisis fadofroro beldecto thesindivklud mnderfice dirzopesds reeddd. wat er
pipes. Accordingly, The fuel or combustible material located on the furnace grate 7 forms the fuel

.bed 18 and the ash occurring at the end of the furnace grate falls into an ash drop chute 19.

According to the shown embodiment example, the combustion temperature or
a temperature directly proportional thereto oﬁ the one hand and the mass flow of steam on the
other hand are used as regulating quantities for regulating the furnace or furnace output. In so
doing, the combustion temperature is detected by measuring the waste gas temperature or a
corﬁparison body 28 influenced in a directly proportional manner by the waste gas
emperature, and this combustion temperature is supplied to a regulator 21 as regulating
quantity 20. An infrared measuring device 22 which is arranged, according to the invention, in
the descending waste gas flue 13 is used to detect the regulating quantity 20. This step is
taken in order to exclude interference resulting from radiation of the fuel bed 18 or flames 24
in measuring the temperature of the waste gases. The regulator 21 regulates the fuel supply,
i.e., the amount of garbage to be delivered per unit of time, by acting upon the drive 10 for the
charging rams 6. Further, the drive 9 for the stoking speed of the furnace grate 7 can also be
regulated proceeding from regulator 21 in arder to influence the distribution and movement
speed of the fuel in the fuel bed 18 on the furnace grate 7.

At the same time, the mass flow of steam my, is measured at 25 and this
regulating quantity 26 is fed to an additional regulator 27 which influences the output of the
fan 17 and accordingly the amount of primary air as a whole and/or the regulating devices 23
of the primary air to the individual grate zones associated with the underfire air zones 14, 15,

- 16.

The method just described is only one of a number of examples showing that it
is possible to derive a regulating quantity proportional to the combustion temperature for
influencing the combustion process by simple steps. In the shown embodiment example, the
temperature-dependent regulating quantity is used to influence the fuel supply and is combined
with another regulating quantity which is derived from the mass flow of steam and serves to

influence the supply of primary air. Of course, the temperature-dependent regulating quantity
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t he conparison body is inserted into the wall of the waste gas flue w thout
bei ng exposed to i nfl uences other than those of the waste gases.
However, it is also possible for the waste gas flowto flow all around the
15 conparison body in the waste gas flue. For exanple, this can be

achi eved by suspending the conparison body in the waste gas fl ue.

A particularly good shielding against interfering effects of radiation when
detecting the tenperature-dependent regulating quantity is achieved in an

i nci neration plant with an ascendi ng waste gas flue and a
descendi ng waste gas flue adjoining the deflecting edge 20 in that the
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temperature. The present invention accordingly makes it possible to detect a regulating

quantity which is directly proportional to the combustion temperature and determines changes

in the combustion process which manifest themselves as changes in the combustion

temperature in a precise manner and without delays.
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{n the spectral region of approximately 1.4 [err]m In practice, an
infrared radi ati on pyroneter KT19. 61 and KT19.62, avail able from

Hei mann, was used to neasure the waste gas and a radi ation
pyrometer PB51, available fromKeller, was used to measure the tenperature

of the conpari son body. 30 After it becane
clear that the former conventional measu%ement of the conbusti on
tenperature was extrenely unsatisfactory~and accordingly led to

gnsat | st aclga%% Claims

1. Method for regulating the furnace in incineration plants, in particular in refuse incineration
plants, in which the temperature caused by combustion is used alone or in combination with
other regulating variables as a direct or indirect regulating quantity, characterized in that the
temperature of the waste gases is measured directly or indirectly at a location which is shielded
from the fuel bed radiation and/or the flame radiation by means of an infrared measuring

device in order to detect this temperature-dépendent regulating quantity.

2. Method according to claim 1, characterized in that the temperature of a comparison body
which is substantially influenced in a directly proportional manner only by the waste gases can
be measured by means of an infrared measuring device for the purpose of indirect

measurement of the temperature of the waste gases.

3. Method according to claim 2, characterized in that the comparison body whose

temperature is influenced by the waste gases is constructed as a ceramic body.

4. Method according to claim 3, characterized in that the comparison body is inserted in the

wall of the waste gas flue.

5. Method according to claim 3, characterized in that the comparison body is held in the
waste gas flue so that the waste gas flows all around it.

6. Method according to one of claims 1 to 5, in an incineration plant with an ascending waste
gas flue and a descending waste gas flue adjoining a deflecting edge, characterized in that the
temperature of the waste gases or the temperature of the comparison body is measured in the

descending waste gas flue.

7. Method according to one of claims 1 to 7, characterized in that the temperature is

measured by an infrared pyrometer.
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-regul ating results, the devel opnent nentioned above, that of installing

t her nogr aphi ¢ caneras along with the required technical outlay, was
-put into effect. Although this led to very good results, the cost
trend was often too high. OM ng to the basic nethod
according to the invention discussed in the 5 preceding, it is now

possible to provide a regulating nmethod for an incineration plant which is
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approximately 1.4 pm.

10. Method according to one of claims 1 to 9, characterized in that the temperature-
dependent regulating quantity measured in the waste gas or at the comparison body serves to
regulate the fuel supply and/or the combustion grate veldcity and in that the supply of primary

air is regulated as a function of the mass flow of steam.
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content in the waste gas. However, it is now evident that the conbination
proposed here, in 15 whi ch the regulating quantity, known per se, based
on the mass flow of steamis used in connection with the

t enper at ur e- dependent regul ati ng quantity obtained according to the
invention, leads to surprisingly good resgults with | ow investnent,
especially since the devices for deriving the regulating quantlty
based on the mass flow of steam are often already avai l abl e

in
ol der i nci nenTHOD mcﬁﬂtmarﬂimms THE FURNACE "THRe TNRMEYRERAGT O B éﬁdﬁ,ﬂﬁd
nore fully in the f%\b%%%t r?‘herence to an enbodi ment _exanpl e whi ch
i s shown schenati caltV TARETH S EETRR TG NERATION ﬁﬁA&T@n an
i nci nerati g&sﬁ‘l\&nt' As will be seen fromthe
schemati c aw n an incineration plant has a furnace 1 and a

boiler 2. The furnace 1 has a charging hopper 3 with adj oi ni ng delivery

chute 4, a 25 ivery table 5 and ch .ranms 6 whic ed the
gar bage falling dovvnlr istegtt regulating an 4”81“8" s dire 8® GFombustion i 5

the delivegmiahlr ad@ﬁ-'g%@a St E‘deﬁ@é’i’iﬂh&ﬂxﬁx*&?aﬂ %yr&rﬁ‘étér ﬁibﬁ&‘ace

grate 7 is constructe rocatlng grate an execut'e ‘st oki ng
novenent s provided in the descending waste gas flue (13) of an incineration plant and measures the

temperature of the waste gases. The influence of radiation from the glowing fuel bed (18) or
the flame (24) is excluded by arranging this measuring device in the descending waste gas flue.
The temperature-dependent regulating quan;:ity.which is determined in this way can be used
directly or indirectly to influence the combustion process. In a preferred application, the
temperature-dependent regulating quantity serves to influence the supply of fuel and the speed
of the combustion grate, while a regulating quantity derived from the mass flow of steam

serves to influence the supply of primary air.

(Figure)

FIGURE 1.
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“corresponding to the double arrow 8. The drive of the furnace grate 7 is
desi gnated by 9. The drive for the charging rans 6 is designated by
10. Further, the furnace has an ascendi ng waste 30 gas flue 11 and a
descendi ng waste gas flue 13 adjoining a deflecting edge 12. The hot waste
gases pass via the waste gas flue 13 to the boiler 2 arranged downstream
and to ot her devices, . 1 -
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e.g., waste gas cleaning systens, not shown. |ndividual underfire air zones
14, 15 and 16 whi ch are acted upon by a comon fan 17 are -y 1A "
bel ow the furnace grate 7. Regul ating devices 23 [@ardl, tead:' I

SLrute

the primary air which is fed frombelow to the individyal ncerfgrﬁ 211998
zones as needed. 5 The fuel or conbustl bl eZ é}ial

| ocated on the furnace grate 7 fornms the fuel bed 18 wnd the-e
occurring at the end of the furnace grate falls into an ashldrop chute 19, .-
Accor di ng tg t he shown enbodi ment exanple, the conbustion tgnperatu+e or

a tenperatu &adWF%ctly proportional thereto on the one hand and the nass

fl ow of steam on the ot her hand are used as regulating quantities

for regulating tHgehanacsdl LURAGE (M Puitne! N kAl ks | N8 @RS ON
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descendi ng wdthe gethef! tRqiddtingedatoabdesctas he Egdet i oy quaritieat 20.
Thi's step I%egu&atinq variable, characterised in that, to detect
this temperature-dependent regulating variable, the
temperature of the waste gases is measured directly at a
point which is shielded both from the fuel bed radiation
and from the flame radiation after deflection of the
waste gases in the waste gas flue by means of an infrared

measuring device in a spectral region of approximately

4.5 um.

2. Method according to claim 1, characterised in that the
temperature is measured by an infrared pyrometer.

3. Method according to claim 1 or 2, in an incineration
plant with an ascending waste gas flue and a descending
waste gas flue adjoining a deflecting edge, characterised
in that the temperature of the waste gases or of the
reference body in the descending waste gas flue is
measured. ~

4. Method according to any of <claims i1 to 3,
characterised in that the temperature-dependent
regulating variable measured in the waste gas is used to
regulate the fuel supply and/or the speed of the
combustion grate, and in that the primary air supply is
regulated as a function of the steam mass flow rate.
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15 “taken in order to exclude interference resulting fromradiation .of ‘
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novemnent speed of the fuel in the fuel bed 18 on the_furnace—grate
7. At the same tine, the mass flow of steamnD is
measured at 25 arThetilivention is directed@d d/ndthdtfod veiitatin tl?eﬁﬁmﬁzcé ﬁﬂmbﬁeﬁﬁon

addi ti onal regulator 27 which influences the outpul of 17
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The neiﬂmcﬂagmag@g gnﬁg}d |s only one of a nunber of exanples show ng that

S pOSSIb|e t'o derive a regulating quantity proportional to the
conbust i on t enpedaknown fregulating methodsiid whishdhercorhbustionm tampetatore ipusedess by

- sinpl ee’%l'tle%%?rectlly or mglrecq yvaws] ae_gb qgtknréeqr&gnt?t);? t sI t(eamperg.ture is determined in the
furnace by thermal elements. However, these thermal elements are not only inaccurate, but
10 = also sluggish. A much better method for detecting the temperature in the furnace is to take
( measurements by means of a thermographic camera which can be used, for example, to
determine the temperature distribution along the entire fuel bed. Since the thermographic
camera in combination with programmable computers involves a great technological outlay
"and is consequently very costly, it is often dispensed with particularly when retrofitting older
15 plants.

The object of the present invention is to provide a means for detecting
temperature which is as simple as possible with respect to technical outlay and thus
inexpensive and accordingly to enable a simple but effective regulating method for influencing
the furnace which is suitable in particular for retrofitting older incineration plants.

20 Accordingly, it is attempted to provide a regulating quantity in a simple and reliable manner

e for regulating the furnace, which regulating quantity is directly dependent on the combustion

temperature.
This object is met, according to the invention, in that the temperature of the
flue gases or waste gases is measured directly or indirectly at a location which is shielded from
25 the fuel bed radiation and/or the flame radiation by means of an infrared measuring device in
order to detect this temperature-dependent regulating quantity. In this way, the influences of
solids radiation proceeding from the glowing fuel bed and influences resulting from the flame
radiation are eliminated so that a regulating quantity is obtained which is very precisely .
proportional to the temperature occurring in combustion. All processes which were
30 previously regulated in direct or indirect dependence on the combustion temperature can be

influenced on an accurate basis virtuaily without delay by using this regulating quantity.
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measurement of the temperature of the waste gases. The comparison body whose temperature
5 is influenced by the waste gases can be constructed as a ceramic body. In practice, it is

_possible, for instance, to provide the inner side of an observation door in the waste gas flue
with a ceramic plate serving as a comparison body. This construction has the advantage that
the temperature of this comparison body is influenced only by the waste gases, while the rest
of the wall parts of the waste gas flue which are penetrated by water pipes of the boiler system

10 are not suitable for such an arrangement of a comparison body because cooling is effected by

(3-.~ the water pipes. The observation door is, of course, free of such water pipes. Accordingly,
the comparison body is inserted into the wall of the waste gas flue without being exposed to
influences other than those of the waste gases.

However, it is also possible for the waste gas flow to flow all around the

15 comparison body in the waste gas flue. For example, this can be achieved by suspending the
comparison body in the waste gas flue.

A particularly good shielding agaixist intérfering effects of radiation when
detecting the temperature-dependent regulating quantity is achieved in an incineration plant
with an ascending waste gas flue and a descending waste gas flue adjoining the deflecting edge

20 in that the temperature of the waste gases or the temperature of the comparison body is
6 measured in the descending waste gas flue. The influences of radiation proceeding from the
fuel bed or flame are extensively excluded in this region.

The temperature of the waste gases can be measured by means of an infrared
measuring device measuring in the spectral region of approximately 4.5 um. The temperature

25 . ofthe comparison body can be measured by means of an infrared measuring device measurihg
in the spectral region of approximately 1.4 um. In practice, an infrared radiation pyrometer
KT19.61 and KT19.62, available from Heimann, was used to measure the waste gas and a
radiation pyrometer PB51, available from Keller, was used to measure the temperature of the
comparison body.

30 After it became clear that the former conventional measurement of the

combustion temperature was extremely unsatisfactory and accordingly led to unsatisfactory
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combust I3} HiedeRS8patetGhéhition 9t of installifg theRogr A8HI Sdrh
procestsré ‘l"ﬁc rrgéu&f eset the?nsgﬁgves asédc anges |%"tlshe cg(;'#bus Lon Qs l

t enper alosigewitintie requirsdstechmicah outlayn dvas\patintot efféet. adthough this led to very good
results, the cost trend was often too high.
Owing to the basic method according to the invention discussed in the
5 preceding, it is now possible to provide a regulating method for an incineration plant which is
.especially advantageous when more limited investment capital available or when an older plant
is to be modernized.
In a preferred construction, fhe method according to the invention is
characterized in that the temperature-dependent regulating quantity measured in the waste gas
K’ .. servesto regulate tﬁ::ﬁxel supply and/or the combustion grate velocity and in that the supply
of primary air is regulated as a function of the mass flow of steam.
The use of the mass flow of steam as a regulating quantity for influencing the
primary air or the fuel supply is just as well known in general as, for example, the use of O,
content in the waste gas. However, it is now evident that the combination proposed here, in
15 which the regulating quantity, known per se, based on the mass ﬂoﬁr of steam is used in
connection with the temperature-dependent regulating quantity obtained according to the
invention, leads to surprisingly good results with low investment, especially since the devices
for deriving the regulating quantity based on the mass flow of steam are often already available

in older incineration plants.

20 The invention is explained more fully in the following with reference to an
€ embodiment example which is shown schematically in the drawing showing a section through
an incineration plant.

As will be seen from the schematic drawing, an incineration plant has a furnace
1 and a boiler 2. The furnace 1 has a charging hopper 3 with adjoining delivery chute 4, a
25 . delivery table 5 and charging rams 6 which feed the garbage falling down the delivery chute 4
to a furnace grate 7 via the delivery table. In the example shown in fhe drawing, this furnace
grate 7 is constructed as a reciprocating grate and can execute stoking movements
corresponding to the double arrow 8. The drive of the furnace grate 7 is designated by 9. The
drive for the charging rams 6 is designated by 10. Further, the furnace has an ascending waste
30 gas flue 11 and a descending waste gas flue 13 adjoining a deflecting edge 12. The hot waste

gases pass via the waste gas flue 13 to the boiler 2 arranged downstream and to other devices,



Patent Clainse 1. Method for regulating the furnace in ingrq LO0 ~ cuccT
plants, in particular in refuse incineration plants, in whi chﬁmwﬁ'@ SHEET

t enper ature caused by combustion is used alone or in conbinatffion with othe
regul ating variables as a direct or indirect regulating quanti tg KOV 1998
characterized in that the tenperature of the waste gases ig rfeasured
directly or indirectly at a |ocation whjch is shielded frorp ttre—fouet—bed
radi ation and/or the flame radiation by neans of an infrargd neasuring

device by Qufitd gdsIchalngystets Shok SHOVA. AndividudPaiRierte bir Z6M 1 154ndlgnt i LY.
which are acted upon by a common fan 17 are located below the furnace grate 7. Regulating
devices 23 [and] feed lines leading to the underfire air zones are provided in order to distribute
the primary air which is fed from below to the individual underfire air zones as needed.
5 The fuel or combustible material located on the furnace grate 7 forms the fuel
.bed 18 and the ash occurring at the end of the furnace grate falls into an ash drop chute 19.
According to the shown embodiment example, the combustion temperature or
a temperature directly proportional thereto oﬁ the one hand and the mass flow of steam on the
other hand are used as regulating quantities for regulating the furnace or furnace output. In so
C doing, the combustion temperature is detected by measuring the waste gas temperature or a
comparison body 28 influenced in a directly proportional manner by the waste gas
temperature, and this combustion temperature is supplied to a regulator 21 as regulating
quantity 20. An infrared measuring device 22 which is arranged, according to the invention, in
the descending waste gas flue 13 is used to detect the regulating quantity 20. This step is
15 taken in order to exclude interference resulting from radiation of the fuel bed 18 or flames 24
in measuring the temperature of the waste gases. The regulator 21 regulates the fuel supply,
i.e., the amount of garbage to be delivered per unit of time, by acting upon the drive 10 for the
charging rams 6. Further, the drive 9 for the stoking speed of the furnace grate 7 can also be
regulated proceeding from regulator 21 in order to influence the disiribution and movement
Zﬂ speed of the fuel in the fuel bed 13 on the furnace grate 7.
At the same time, the mass flow of steam myp, is measured at 25 and this
regulating quantity 26 is fed to an additional regulator 27 which influences the 6utput of the
fan 17 and accordingly the amount of primary air as a whole and/or the regulating devices 23
of the primary air to the individual grate zones associated with the underfire air zones 14, 15,
25 . 16
The method just described is only one of a number of examples showing that it
is possible to derive a regulating quantity proportional to the combustion temperature for
influencing the combustion process by simple steps. In the shown embodiment example, the
temperature-dependent regulating quantity is used to influence the fuel supply and is combined
30 with another regulating quantity which is derived from the mass flow of steam and serves to

influence the supply of primary air. Of course, the temperature~dependeﬁt regulating quantity



2. nMet hod according to claim1l, characterized in that the tefperatum u§ E%
conparison body which is substantially influenced in a di recBE ACEMENT HEET
proportional manner only by the waste gases can be neasured ty means of an
infrared measuring device for the purpose of indirect nmeasyrdnmept by tHes

tenperature of the waste gases.. 3. Method according to cliaijm 2,
characterized in that the conparison body whose tenperaturdg ils—iwf+trenced—
by. the waste gases is constructed as a ceram c body. 4. t hod accordi ng

t o cl ai ncdh alsohbe emnlﬂnedzwdh |reguﬂsmng quindtities other thaathdmalss flow ofst@mM.cNldreovene

val | of {t r1]seal}°.,\c1)a 35&1:93?6: the' temperature-dependent regulating quantity to be used only indirectly
to influence the combustion process, rather than directly, e.g., to influence the fuel supply.
This is the case, e.g., in DE 38 25 933 C2 for influencing the O, ;, reference value. In this

5 reference, a predetermined O,_, .., reference value is changed as a function of furnace

temperature. The present invention accordingly makes it possible to detect a regulating
quantitir which is directly proportional to the combustion temperature and determines changes
in the combustion process which manifest tl{emselves as changes in the combustion

temperature in a precise manner and withoutdelays.
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is held in the waste gas flue so that the waste gas fl oys—att—a =
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as flue, 7. Method according to one of clains I| tio-2

1. Method for regulating the furnace in incineration plants, in particular in refuse incingration
plants, in which the temperature caused by combustion is used alone or in combination with

other regulating variables as a direct or indirect regulating quantity, characterized in that the

temperature of the waste gases is méasured directly or indirectly at a location which is shielded

from the fuel bed radiation and/or the flame radiation by means of an infrared measuring

device in order to detect this temperature-dependent regulating quantity.

2. Method according to claim 1, characterized in that the temperafure of a comparison body
which is substantially influenced in a directly proportional manner only by the waste gases can
be measured by means of an infrared measuring device for the purpose of indirect

measurement of the temperature of the waste gases.

3. Method according to claim 2, characterized in that the comparison body whose

temperature is influenced by the waste gases is constructed as a ceramic body.

4. Method according to claim 3, characterized in that the comparison body is inserted in the
wall of the waste gas flue.

5. Method according to claim 3, characterized in that the comparison body is held in the

waste gas flue so that the waste gas flows all around it.

6. Method according to one of claims 1 to 5, in an incineration plant with an ascending waste

gas flue and a descending waste gas flue adjoining a deflecting edge, characterized in that the

temperature of the waste gases or the temperature of the comparison body is measured in the

descending waste gas flue.

7. Method according to one of claims 1 to 7, characterized in that the temperature is

measured by an infrared pyrometer.

* [ L | $§ *



8. ‘“Net hod according to claim?7, characterized in that the tenperature of
the waste gases is neasured by nmeans of an infrared nmeaguri:
nmeasuring in the spectral region of approximately 4.5 [erPfir
according to claim?7, characterized in that the tenperajufe 6T the
conpari son body is neasured by neans of 7an infrared nmeagu |qggqﬁyV(%g@
measuring in the spectral reglon of

measured by means of an infrared measuring device measuring in the spectral tegion of "
approximately 4.5 pm.

9. Method according to claim 7, characterized in that the temperature of the comparison body
is measured by means of an infrared measuring device measuring in the spectral region of
approximately 1.4 pm. |

10. Method according to one of claims 1 to 9, characterized in that the temperature-
¢ dependent regulating quantity measured in the waste gas or at the bomgﬁ;ison body serves to
regulate the fuel supply and/or the combustion grate veldcity and in that the supply of primary

air is regulated as a function of the mass flow of steam.
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Abstract

To detect a regulating quantity which is directly proportional to the combustion
temperature, an infrared measuring device in the form of an infrared pyrometer (22) is

provided in the descending waste gas flue (13) of an incineration plant and measures the

temperature of the waste gases. The influence of radiation from the glowing fuel bed (18) or

the flame (24) is excluded by arranging this measurmg device in the descending waste gas flue.
The temperature-dependent regulating quantxty which is determined in this way can be used
directly or indirectly to influence the combustion process. Ina px_'eferred application, the
temperature-dependent regulating quantity serves to influence the supply of fuel and the speed
of the combustion grate, while a regulating quantity derived from the mass flow of steam

serves to influence the supply of primary air.

(Figure)




