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| NCl KERATI ON PLANTS The invention concerns a nethod and an appar at usqg(aq_ég‘ -5
regul ating the furnace output of incineration plants with a conbustion
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appatatus for inplenenting the nethod.

The invention concerns a method and an apparatus for regulating the
furnace output of incineration plants with a combustion grate in which the
primary air supply is regulated differently along the length of the grate by
zones. The invention is also directed to an apparatus for implementing the

) method.

The course of combustion on a combustion grate varies as seen aleng the
length of the grate. 1In the vicinity of the feed, the combustible material is
dried and ignited. 1In an adjoining area the cambusti#}a material lmrx__g_s'_t

C? intensively, the intensity decreasing toward the end ;} the grate un;?; only.
burnt ocut and cooled cinder :eméins shortly before the end of the grate, which
cinder falls into a correspondingly coneﬁructea discharge. Because of these
different phases wpich the combustible material passes through on the way
élong the grate, it is necessary to regulate the primary air supply variously.

.This was previously effected by providing underblast zones below the grate
+ which are divided in the longitudiqal direction of same, differing air
quantities being supplied to ihe léttez in order to take into account the
different burning phases. The primary air supply is regulated to form the

( individual underblast zones according to distribution curves which are
calculated beforehand and can be adaptéd to-the respective prevaliling
conditions by means of cbserving the furnace bed in addition. It is also
known to regulate themfurnace output as a function of the 02 moist content
measured in the combustioh gases and/or the furnace temperature and/or the
ateam masa flow. In this case as well, it is governed by a computationally

and empirically determined distribution of the primary air quantity with

rafarence to the individual underblast zones.
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The course of conbustd4.on on a conbustion grate varies as seen along the
| engt haof the grate. In the vicinity of the feed, the conbustible materi al
is dried and ignited. I'n an adjoining area the conbustible material burns

i nt ensi vely, ol ity OdBer£a5i NGt L th . o O Ll
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Because of these different phases which the conbustible material passes

t hr cough refetdizeVBy theOgtateRi@ihihécording ToNE GRARF4lubCof the combustible
material quality and that different qualities of combustible material and
gquantities of combustible materials are not taken into account with reference
to the width. This results in a burning behavior which varies from place to
place and in alternating air surplus indexes which counteract thelattempt to
achieve a uniform temperature profile in the furnace of the incineration
plant. This can have disadvantageous consequences not only for the thermal
behavior (eff;g&gncy factor) but also with respect to ;Pe emission of harmful

(; gases;

The object of the invention is to improve the furnace output regulation
in such a way that an optimal burning behavior and accordingly lower emission
values, i.e. a lower environmental loading, and a thermal efficiency factor
which is as uniform as possible, i.e..a uniform steam production, is achieved

.along the entire combustion grate surface independently of the respecﬁive
quality of combustible material.

Proceeding from a method of the type indicated in the preamble of claim

1, this object is met, according to the invention, in that the primary air

supply is also regulated differently by zones in the transverse direction of

.’-\.

the combustion grate and in that the individual combustion zones are monitored
and the pfima:y air quantities are supplied to the individual combustion zones
corresponding to the bqrning behavior of the combustible material prevailing
! in the respective combustion zones.
Different qualities of combustible material and different distributions
of combustible matarial can be taken into account by means of this method,

according to the invention, in such a way that an optimum combustion state
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regul ate the primary air supply variously. This was previously effected by
provtdi‘hg under bl ast zones below the grate which are divided in the

| ongi tudi nal direction of same, differing air quantities being supplied to
the latter in order to take into account the different burning phases. The
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accordln on curves Are & cula or enan
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furnace In addition. It i's also known to

The monitoring of the individual combustion zones can be effected by
means of temperature measurement at a corresponding number of locations above
the combustion zones in the furnace.

According to a preferred construction of the method, actording to the
invention, the monitoring of the individual combustion zones can be effected
by means of video or thermographic cameras.

The apparatus for implementing the method with a combustion grate in
which the primary air supply is effected along underblast zones divided in the i

longitudinal direction of the combustion grate is characterized in that the
underblast zones are also divided in the transverse direction of the
combustion gra£e and in that a monitoring device is provided for determining
the burning behavior of the combustible material along the individual
combustion zones assigned to the respective underblast zones.

The monitoring device can comprise the thermal elements assigned to the
individual combustion zones, so that it is possible to record a temperature
profile in the furnace and to influence the primary air supply in the
individual combustion zones in a corresponding manner. In so doing, it is

(:” advantageous if the thermal elements are arranged between 5 and 15 m above the
combustion zones.

In another construction of the invention, the monitoring device
preferably comprises a thermographic or video camera, a monitor and a freely
programmable computer which resclves the recorded image into individual
picture lines and picture points and compares the digital values obtained in
this way, which represent a measurement for the combustion bed temperature,

the flame radiation or the brightness on the respactive combustion zone, with
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-2- reqgul ate the furnace output as a function of the Jerr] content
nmeasur&d in the conbustion gases and/or the-furnace tenperature and/or the
steammass flow. In this case as well, it is governed by a conputationally

and enpiricall eterjyuned di.stri ' f_the primary air ntity with
[ of & e rﬁ‘@’?gef%agd ?%%?d\%gu‘éﬂlglé§ Jxldb 9“&@:9 a correspon n\é ?egulggfng processa
| when there is a deviation. This type of monitoring is particularly

advantagecus, since the monitoring can be directed to every individual point

of the combustion grate, so that an extremely sensitive regulatioﬂ is

possible.

The invention is explained in the following with the aid of embodiment
examples of devices for implementing the method according to the invention,

which devices are shown in the drawing.

Fig. 1 shows a longitudinal gection through a combustién grate with individual

( underblast zones;
Fig. 2 shows a top view of the combustion grate according to Fig. 1;

Fig. 3 shows a partial longitudinal section through an incineration plant with

. arrangement of a video or thermecgraphic camera;

Fig. 4 shows a partial longitudinal section through an incineration plant with

arrangement of thermal elements; and
Fig. 5 shows a section through line V-~V in Fig. 4 in enlarged scale.

The schematic vigw according to Fig. 1 shows_a longitudinal section
through a combustion grate, designated in its entirety by 1. A feed chute 2
is provided over a feed table 3 for the purpoﬁe of feeding the combustible
material, feeding pistons 4 for conveying the combustible material to the
combustion grate 1 are provided on tﬁe feed table 3. The combustible material
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under bl ast zones. A disadvantage in this type of furnace output regulation
is the fact that the adjustnent and distribution of the primary air is
effected with reference to the grate width according to a nean val ue of the
conbustible material quality and that different qualities of conbustible
mat er’i al {sakgnihednen thhescapbustign grats &, nrasd Ass the PrReess ghetinuaso andcount
wth reference to the width. This results in a burning behavior which

vari es HABRLDY £08 ¢4dF bt AfcharRed At FRACPAPLLISPe AFAPR Y PRIRAOS fitefer

COL“1terEE§gpt£Kate 5 which opens into a discharge device, not shown. The furnace over

the combustion grate 1 is designated by 6. .
The supply of the combustion air as primary air is effected by means of

a fan 7 via a duct,-designated by 8, to an underblaat distributor, designated
in its entirety by 9. Air supply pipes, designated in their entirety by 10,
lead from the underblast distributor into individual underblast zones 11 to 15

. which are'divided not only in the longitudinal direction of the comhustion
grate, according to Fig. 1, but are also, as can be sgég in Fig. 2, ﬁividad in
the transverse direction of the combustion grate into individual underblast
zones and are designated by the 1et£ers a and b. The duct system 10 éomprises
a number of air supply pipes 16 corresponding to the number of underblast
zones lla to 15b, in which the air ﬁhroﬁghput can be kegulated by means of
regulating devices which are shown schematically and provided with the

. reference number 17. The combustion grate is divided by means of‘this step
into individual combustion zones which correspond to the underblast zones.
Accordingly, it is possible to requlate every individual combustion zone
corresponding to the quantity of combustible material present there #nd the

Q :_éuality of the combustible material occurring at the time, and to regulate the ;_

burning behavior of the combustible material.

In order to be able to implement such a regulation, a monitoring device
is needed which monitors the burning behavior on the combustion grate. Two
different possibilities for this are shown in Figs. 3 and in Pigs. 4 and 5,
ragpactively.

Fig. 3 shows tha arrangement of a video or thermographic camera 18 which

is provided in the cover 19 of the gas flue 20, The video camera or
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attenpt to achieve a uniformtenperature profile in the furnace of the

I nci,neration plant. This can have di sadvant ageous, consequences not only

for the thermal behavior (efficiency factor) but also with respect to the
em ssion of harnful gases. The object of the invention is to inprove the

furnace %has%gma&a% g aqsne@ maxuéhhth@kﬁﬁ I Q8L PUL0L0E P@{avi or

and accb | ower em ssion val ues, . | ower environnenta oadi ng,
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uni for M st eam production, is achieved along the
connected with a monitor 21 and with a freely programmable computer 22 which
correspondingly resolves the recorded picture and compares the digital values
obtained in this way with preselected standard values, the digital values
representing a measurement for the brightness on the respective combustion
zone, and, during a deviation, triggers a corresponding regulating process via
a regulator 23 which adjusts the regulating devices in the air distribution
pipes 16, the regulating devices being constructed as flaps or slides 17.
Figs. 4 and 5 show another monitorfﬁﬁ device which-is formed from

- individual thermal elements 24 which transmit the measured values to a freely
programmable computer 22 which effects an adjustment of the respective
regulating devices 17 in the air supp;y lines 16 via a regulator 23, as
explained in connection with Fig. 3. Fig. 5 shows an overview of the
diétfibution of the individual ﬁhermal elements 24. It can be seen from this

. that the thermal elements are uniformly distributed on the circumference of
the gas flue in order to monitor as many combustion zones as possible. Both

the thermal elements 24 and the video camera 18 are arranged at a height

between S and 15 m.



entire conmbustion grate surface independently of the respective quality ‘of
conbusttble materi al . -3- Proceeding froma nethod of the type indicated
in the preanble of claim1, this object is met, according to the invention,

i-n that the primary air supply is also regul ated
1 y g

For the purpose of regulating the furnace output of incineration plants
yith a combustion grate (1), the primary air supply is variously.:egul;ped by
zones along the length of the grate as well as in the transverse direction of
the combustion grate. A monitoring device in the form of a video camera (17),
which monitors the different burning behavior in the individual combustion
zones, serves this purpose. In so doing, the recorded picture which is

~displayed on a monitor (21) is resolved into individual picture lines and

_ picture points by means of a freely programmable computé; (22) and the digital

(:.values obtained in this way, which represent a measurement for the combustion
temperature, the flame radiation or the brightness on the respective
combustion zone, are compared with preselected standard values. During a
deviation, a corresponding regqulation is carried out via a regulator (23),
wherein regulating flaps (17) in the air supply pipes (16), which guide the
combustion air to the individual combustion zones, are adjuéted for this
purpose.
{(Fig. 3)



differently by zones in the transverse direction of the combusgt

and-«i R that the individual conmbustion zones are noni tored and llﬂ]HmlmﬂmIlIl”"I
‘air quantities are supplied to the individual conbustion '
correspondi ng to the burning behavior of the conbustible naterlal

prevailing in the respective conbusti &¥¥nes. Different qualities of
conbustible material and different distributions of conbustible materi al

can be taken into account by -nmeans of this nethod, according to the

J nvénti ZP’MAELQEUESEé}egulating the furnace ocutput of incineration plants comprising

: g combustion grate, in which the primary air supply is regulated variously by
gones along the length of the grate, characterized in that the primary air
supply is also variously regulated by zones in the transverse direction of the
combustion grate, and in that the individual combustion zones are monitored
and the primary air quantities are supplied to the individual combustion zones

corresponding to the burning behavior of the combustible material prevailing

in the respective zones. s

2. Method according to claim 1, characterized in that the monitoring of the
individual combustion zones is effected by means of temperature measurement

above these combustion zones.

3. Method accdrding to claim 1, characterized in that the monitoring of the
individual combustion zones is effected by means of video or thermographic

camerxas.

. 4. Apparatus for implementing the method according to claim 1, comprising a
combustion grate in which the primary air supply is effected via underblast
zones divided in the longitudinal direction of the cgmbustion grate,
characterized in that the underblast zones (1l to 15) are also divided (11 ~
11b; 12 - 12b; 13 -~ 13b; 14 - 14b; 15 - 1Sb) in the transverse diraction of
the combustion grate (1), and in that a monitoring device (18; 24) is provided
for determining the burning behavior of the combustible matarial on the
individual combustion zones assigned to the raespective underblast zones.



way that an optimum conbustion state prevails at ai | pl aces o
conmbustion grate. This results in |ower em ssion values and arllllmm ’"HI,””"I
efficiency factor of the plant. The nonitoring of the individual céonb *
zones can be effected by neans of tenperature neasurenment at a

correspondi Ngpgatabed a@botdiagt t& 2P @Y €0t NpLaEatisid €he 2RBRSA iadcbifing to
furnace. According to a preferred construction of the nethod, according to

t he i hventaboneg i Asd Mpncharacreridedt ire thatlithednaiitooingudévicor eamipeisenrthée

ef fected by neans of video or
thermal elements (24) assigned to the individual combustion zones (11 to 15b).

6. Apparatus according to claim 5, characterized in that the thermal elements

(24) are arranéed between 5 and 15 m above the combustion zones (11 ~ 1Sb).

7. Apparatus according to claim 4 for implement;ng the method according to
one of claims 1 to 3, characterized in that the monitc;ing device comprises a
ﬁ%ﬁézmographic or video camera (18), a monitor (21) and a freely programmable
computer (22) which resolves the recorded picture into individual picture
lines and picture points and compares the digital values obtained in this way
with preselected standard values, the digital values representing a
measurement for the combustion bed temperature, the flame radiation or thé
brightness on the respective combustion zone, and triggers a corresponding

regulating process during a deviation.



t her nographi ¢ canmeras. The apparatus for inplementing the method with a
combustion grate in which the primary air supply is effected al ong
-undérbl ast zones divided in the | ongi tudi nal direction of the conbustion
‘grate is characterized in that the underbl ast zones -4-




are also divided in the transverse direction of the conbustion grate and in
that., a nmonitoring device is provided for determ ning the burning behavior
of the conmbustible material along the individual conmbustion zones assigned
to the respective underbl.ast zones. The nonitoring device can conprise the
t hermal el ements assigned to the individual conmbustion zones, so that it is
possible to record a tenperature profile in the furnace and to influence
the primary air supply in the individual conbustion
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zones in a corresponding manner. In so doing, it is advantageous if the
thermal gl enents are arranged between 5 and 15 m above the conbustion
zones. |I'n another construction of the invention, the nonitoring device
preferably conprises a thernographic or video canera, a nonitor and a
freely progranmabl e conputer which resolves the recorded inmage into

I ndi vidual picture lines and picture points and conpares the digital val ues
obtained in this way, which represent a nmeasurenent for the conbustion bed
tenperature, the '
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flame radiation or the brightness on the respective conbustion zone, with
presétected standard val ues and triggers a correspondi ng regul ati ng process
when there is a deviation. This type of nonitoring is particularly

advant ageous, since the nonitoring can be directed to every individual
poi nt of the conbustion grate, so that an extrenely sensitive regulation is
possi bl e.
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-5- The invention is explained in the followwing with the aid of enbodi nent

exanpl es of devices for inplenenting the nmethod according to the invention,
whi ch devices are shown in the drawing. Fig. 1 shows a |ongitudinal section
t hrough a conbustion grate with individual underblast zones; Fig. 2 shows a
tdp view of the conmbustion grate according to Fig. :
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1, Fig. 3 shows a’partial |ongitudinal sectionth
pl dnt with arrangenment of a video or thernogralp
partial |ongitudinal section through an incinegr
of thermal elenents; and Fig. 5 shows a sectidn

in enlarged
| ongi t udi nal
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| DATE_QF RECEIPT
METHOD AND APPARATUS FOR REGULATING 'FHE--HEORNACH-OUTE

INCINERATION PLANTS

The invention concerns a method and an apparatus for
regulating the furnace output of incineration plants with a
combustion grate in which the primary air supply is regulated
differently along the length of the grate by zones. The
invention is also directed to an apparatus for implementing the
method. |

The course of combustion on a combustion grate varies as
seen along the length of the grate. In the vicinity of the feed,
the combustible material is dried and ignited. In an adjoining
area the combustible material burns intensively, the intensity
decreasing toward the end of the gfaté until only burnt out and
cooled cinder remains shortly before the end of the grate, which.
cinder falls into a correspondingly constructed discharge.
Because of these different phases which the combustible material
passes through 6n the way along the grate, it is necessary to
regulate the primary air supply variously. This was previously
effected by providing underblast zones below the grate which are
divided in the longitudinal direction of'same, differing air
Quantities being supplied to the latter in order to take into
account the different burning phases. The primary air supply is
regulated to form the individual underblast zones according to
distribution curves which are calculated beforehand and can be
adapted to the respective pfevailing conditions by .means of

observing the furnace bed in addition. It is also known to




section t hrough a conbustion grate, designated in its entirety by 1. A feed
chute 2 is provided over a feed table 3 for the purpose of feeding the
conbustible material, feeding pistons 4 for conveying the conbustible

material to the conbustion grate 1 . -6- are provided on the feed table 3. .-

The conbustible material is
=2 -

regulate the furnace output as a function of the O content

2 moist
measured in the combustion gases and/or the-furnace temperature
and/or the steam mass flow. In this case as well, it is governed
by a computationally and empirically determined distribution of
the primary air quantity with reference to the individual
underblast zones.

A disadvantage in this type of furnace output regulation is
the fact that the adjustment and distribution of the primary air
is effected with reference to the grate width according to a mean
value of the combustible material quality and that different
qualities of combustible material and quantities of combustible
matérials are not taken into . account with reference to the width.
This results in a burning behavior which varies from place to
place and in alternating air surplus indexes which counteract the
attempt to achieve a uniform temperature profile in the furnace
of the incineration plant. This can have disadvantageous
consequences not only for the thermal behavior (efficiency
factor) but also with respect to the emission of harmful gases.

The object of the inventioﬁ is tb improve the furnace output
regulation in such a way that an optimal bﬁrning behavior and
accordingly lower emission values, i.e. a lower environmental
loading, and a thermal efficiency factor which is as uniform as
possible, i.é. a uniform steam production, is achieved along the

entire combustion grate surface independently of the respective

quality of combustible material.
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ignited on the conbustion grate 1, burned as the process continues, and
fjnally the cinder is discharged at the end of the grate by neans of a

ci nder drop chute 5 which opens into a discharge device, not shown. The
furnace over the conbustion grate 1 is designated by 6. The supply of the
conbustion air as primary air is effected by neans of a fan 7 via a duct,
designated by 8, to an underbl ast distrd lputor, designated in its entirety
by 9. Air supply pipes, designated in their entirety by 10, |lead fromthe
under bl ast’

Proceeding from a method of the type indicated in the
preamble of claim 1, this object is met, according to the
invention, in that the primary air supply is also regulated
differently by zones in the transverse direction of the
combustion grate and in that the individual combustion zones are
monitored and the primary air quantitiéé are supplied to the
individual combustion zones corresponding to the burning behavior
of the combustible material prevailing in the respective
combustion zones.

Different qualities of combustible material and different -
distributions of combustible material can be taken into account
by ﬁeans of this method, according to the invention, in such a
way that an optimum combustion state prevails at all places on
the combustion grate. This results in lower emission values and
a high thermal efficiency factor of the plant.

The monitoring of the individual combustion zones can be
effected by means of temperature measurement at a corresponding
number of locations above the combustion zones in the furnace.

According to a preferred construction of the method,
according to the invention, the monitoring of the individual
combustion zones can be effected by means of video or
thermographic cameras.

The appératus for implementing the method with a combustion
grate in which the primary air supply is effected.along
underblast zones divided in the longitudinal directiog of the

combustion grate is characterized in that the underblast zones

REPLACEMENT SHEET
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distributor into individual underblast zones 11 to 15 which are divided not
only in the longitudinal direction of the conbustion grate, according to

" Fig. 1, but are also, as can be seen in Fig. 2, divided in the transverse
direction of the conbustion grate into individual underblast zones and are
designated by the letters a and b. The duct system 10 conprises a nunber of
air supply pipes 16 correspondi ng to t-het nunber of underbl ast zones 1la to
15b, in which the air throughput can be regul ated by nmeans of regul ating
devi ces which are shown schematically and provi ded

are also divided in the transverse direction of the combustion
grate and in that a monitoring device is provided for determining
the burning behavior of the combustible material along the
individual combustion zones assigned to the respective underblast
zones.

The monitoring device can comprise the thermal elements
assigned to the individual combustion zones, so that it is
possible to record a temperature profile in the furnace and to
influence the primary air supply in the individual combustion
zones in a corresponding manner. In so doing, it is advantageous
if the thermal elements are arranged between 5 and 15 m above the
combustion zones.

In another comnstruction of the invention, the monitoring
device preferably comprises a thermographic or video camera, a
monitor and a freely programmable computer which resolves the
recorded image into individual picture lines and picture points
and compares the digital values obtained in this way, which
represent a measurement for the combustion bed temperature, the
flame radiation or the brightness on the respective.combustion
zone, with preselected standard vaiues and triggers a
corresponding regulating process when there is a deviation. This
type of moﬁitoring is particularly advantageous, since thé
mohitoring can be directed to every individual point of the
combustion grate, so that an extremely sensitive regulation is

possible.
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with the reference nunber 17. The conbustion grate is divided by means of
this step into individual conbustion zones which correspond to the
under bl ast zones. Accordingly, it is possible to regulate every individual
conbusti on zone corresponding to the quantity of conbustible materi al
present there and the quality of the conmbustible material occurring at the
time, and to reqgqulate the burning behavigpr-of the conbustible material.
The invention is explained in the following with the aid of
embodiment examples of devices for implementing the method

according to the invention, which devices are shown in the

drawing.

Fig. 1 shows a longitudinal section through a combustion grate

with individual underblast zones;

Fig. 2 shows a top view of the combustion grate according to Fig.

1;

Fig. 3 shows a partial longitudinal section through an
incineration plant with arrangement of a video or thermographic -

camera;

Fig. 4 shows a partial longitudinal section through an

incineration plant with arrangement of thermal elements; and

Fig. 5 shows a section through line V-V in Fig. 4 in enlarged

scale.

The schematic view according to Fig. 1 shows a longitudinal
section through a combustion grate, designated in its entirety by
1. A feed chute 2 is provided over a feed table 3 for the
purpose of feeding the combustible material, feeding pistons 4

for conveying the combustible material to the combustion grate 1
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-7- In order to be able to inplenent such a regulation, a nonitoring device
I s needed which nonitors the burning behavior on the conbustion grate. Two
different possibilities for this are showmn in Figs. 3 and in Figs. 4 and 5,
respectively. Fig. 3 shows the arrangenent of a video or thernographic
canera 18 which is provided in the cover 19 of the gas flue 20. The video
canera or thernographic canera 18 is al gged in such a '

are provided on the feed table 3. The combustible material is
ignited on the combustion graté 1, burned as the process
continues( and finally the cinder is discharged at the end of the
grate by means of a cinder drop chute 5 which opens into a
discharge device, not shown. The furn;ce over the combustion
grate 1 is designated by 6.

The supply of the combustion.air as primary air is effected
by means of a fan 7 via a duct, designated by 8, to an underblast
distributor, designated in its entirety by 9. Air supply pipes,
designated in their entirety by 10, lead from the underblast
distributor into individual underblast zones 11 to 15 which are
divided not only in the longitudinal direction of the combustion
grate, according to Fig. 1, but are also, as can be seen in Fig.
2, divided in the transverse direction of the combustion grate
into individual underblast zones and are designated by the
letters a and b. The duct system 10 comprises a number of air
supply pipes 16 corresponding to the number of underblast zones
l1la to 15b, in whiéh the air throughput can be regulated by means
of regulating devices which are shown schematically and provided
with the reference number 17. The combustion grate is divided by
means of this step into individual combustion zones which
correspond to the underblast zones. Accordingly, it is possible
t6 regulate every individual combustion zone corresponding to the
quantity of combustible material present there and the quality of -
the combustible material occurring at the time, and to regulate

s

the burning behavior of the_combustible material.
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way that it can observe the conbustion grate 1 from above through the
fuenace 6. This video canera is connected with a nonitor 21 and with a
freely programrabl e conputer 22 which correspondingly resolves the recorded
pi cture and conpares the digital values obtained in this way with

presel ected standard val ues, the digital values representing a neasurenent
for the brightness on the respective conbysti on zone, and, during a
deviation, triggers a correspondi ng regul ating process via a regul ator 23
whi ch adjusts the regulating devices in the air distribution pipes 16,

In order to be able to implement such a regulation, a
monitoring device is needed which monitors the burning behavior
on the combustion grate. Two different possibilitiés for this
are shown in Figs. 3 and in Figs. 4 and 5, respectively.

Fig. 3 shows the arrangement of a video or thermographic
camera 18 which is provided in the cover 13 of the gas flue 20.
The video camera or thermographic camera 18 is aligned in such a
way that it can observe the combustion grate 1 from above through
the furnace 6. This video camera is connected with a monitor 21
and with a freely programmable computer 22 which correspondingly
resolves the recorded picture and compares the digital values
obtained in this way with preselected standard values, the
digital values representing a measurement for the brightness on
the respective combustion zone; and, during a deviation, triggers
a corresponding regulating process via a regulator 23 which
adjusts the regulating devices in the air distribution pipes 16,
the regulating devices being constructed as flaps or slides 17.

Figs. 4 and 5 show another monitoring device which is formed
from individual thermal elements 24 which transmit the measured
values to a freely programmable computer 22 which effects an
adjustment of the respective regulating devices 17 in the air
supply lines 16 via a regulator 23, as explained in connection
with Fig. 3. Fig. 5 shows an overview of.the distribution of the
individual thermal elements 24. It can be seen from this that.

the thermal elements are uniformly distributed on the

circumference of the gas flue in order to monitor as many
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the regul ati ng devi ces being constructed as flaps or slides 17. Figs. 4 and
5 .show anot her nonitoring device which is formed from i ndividual thernal

el enents 24 which transmt the nmeasured values to a freely programrabl e
conput er 22 which effects an adjustnent of the respective regulating
devices 17 in the air supply lines 16 via a regulator 23, as explained in
connection with Fig. 3. Fig. 5 shows an @verview of the distribution of the
i ndi vidual therrmal elenments 24. It can be seen fromthis that the thernal

el enents are uniformy distributed on the

combustion zones as possible. Both the thermal elements 24 and

the video camera 18 are arranged at a height between 5 and 15 m.

REPLACEMENT SHEET

12 OCT 1996




circunference of the gas flue in order to nonitor as YRSt i on
zones as possible. Both the thermal el enents 24 and tﬁmmmﬂm lm 8 are
arranged at a height between 5 and 15 m * € L m s =

- 9 -

Claimg

1. Method for regulating the furnace output of incineration
plants comprising a combustion grate, in which the primary air
supply is regulated variously by zones along the length of the
grate, characterized in that the primary-air supply is also
variously regulated by zones in the transverse direction of the
combustion grate, and in that the individual combustion zones are
monitored and the priﬁary air quantities are supplied to the
individual combustion zones corresponding to the burning behavior

of the combustible material prevailing in the respective zones.

2. Method according to claim 1, characterized in that the
monitoring of the individual combustion zones is effected by

means of temperature measurement above these combustion zones.

3. Method according to claim 1, characterized in that the
monitoring of the individual combustion zones is effected by

means of video or thermographic cameras.

4. Apparatus for impiementing the method according to claim 1,
comprising a combustiqn grate in which the primary air supply is
eﬁfected via underblast zones divided in the longitudinal
direction ofsthe combustion grate, characterized in that the
underblast zones (11 to 15) are also divided (11 - 11b; 12 - 12b;

13 - 13b; 14 - 14b; 15 - 15b) in the transverse direction of the
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-9- dainms 1. Method for regulating the furnace ou T I on

pl ants conprising a conbustion grate, in which the1 ﬂn“mmu“mmﬂlunl y is
regul ated variously by zones along the length of the gfate, Tthadracterized
in that the primary air supply is also variously regulated by zones in the

transverse direction of the conbustion grate, and in that the individual
conbusti on zones are - 10 -

combustion grate (1), and in that a monitoring device (18; 24) is
provided for determining the burning behavior of the combustible
material on the individual combustion zones assigned to the

respective underblast zones.

5. Apparatus according to claim 4 for implementing the method
according to claims 1 and 2, characterized in that the monitoring
device comprises the thermal elements (24) assigned to the

individual combustion zones (11 to 15b).

6. Apparatus according to claim 5, characterized in that the
thermal elements (24) are arranged between 5 and 15 m above the

combustion zones (11 - 15b).

7. Apparatus according to claim 4 for implementing the method
according to one of claims 1 to 3, characterized in that the
monitoring device comprises a thermographic or video camera (18),
a monitor (21) and a freely programmable computer (22) which
resolves the recorded picture into individual picture lines and
picture points and compares the digital values obtained in this
way with preselectéd standard values, the digital values
representing a measurement fpr the combustion bed temperature,
the ﬁlame radiation or the brightness on the respective
combustion zone, and triggers a corresponding regulating process

during a deviation.
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monitored and the primary air quantities are supplied to the individual
conbustion zones corresponding to the burning behavior of the conbustible
- material prevailing in the respective zones. 2. Method according to claim
.1, characterized in that the nonitoring of the individual conbustion zones
Is effected by nmeans of tenperature neasurenent above these conbustion
zones. 3. Method according to claim1; tharacterized in that the nonitoring

of the individual conbustiqn ' e apgrofkuriNaeg or
t her mogr aphi ¢ val GoIBYSAR A BBRRRTHS FbROREEETRYIRE
OUTPUT OF INCINERATION PLANTS

Abstract

To regulate the furnace output of incineration plants with a
combustion grate (1), the primary air supply is variously
regulated by zones along the length of the grate as well as in
the transverse direction of the grate. A monitoring device e.g. a
video camera (17), which monitors the different burning
behavior in the individual combustion =zones, serves this
purpose. The recorded picture which is displayed on a monitor
(21) is resolved into individual picture lines and picture points
by means of a prograummable computer (22) and the digital
values obtained, which represent a measurement for the
combustion temperature, the flame radiation or the brightness
on the respective combustion zone, are compared with
preselected standard values. During a deviation, a
corresponding regulation is carried out via a regulator (23),
wherein regulating flaps (17) in the air supply pipes (16},
which guide the combustion air to the individual combustion
zones, arc adjusted for this purpose.

(Fig. 3)
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4. Apparatus for inplenmenting the nmethod according to claim1, conprising a
conbustion grate in which the primary air supply is effected via underbl ast
zZones divided in the |ongitudinal direction of the conmbustion grate,
characterized in that the underblast zones (11 to 15) are also divided (11
- 11b; 12 - 12b; 13 -

; ; 13b; 14 - 14b 15 - 15b) in the transverse direction
of the -1 -
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- 10°- conbustion grate (1), and in that a nonitoring device (18; 24) is
provi ded for determ ning the burning behavior of the conbustible materi al
on the individual combustion zones assigned to the respective underbl ast
zones. 5. Apparatus according to claim4 for inplenenting the method
according to clains 1 and 2, characterized in that the nonitoring device
conprises the thermal elenments (24) assigped to the individual conbustion
zones (11 to 15b).

11 12 13 74 15"
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6. Apparatus according to claimb5, characterized in that the thernmal

el ements (24) are arranged between 5 and 15 m above the conbustion zones
(11 - 15b). 7. Apparatus according to claim4 for inplenenting the nethod
according to one of clains 1 to 3, characterized in that the nonitoring
devi ce conprises a thernographic or video canmera (18), a nonitor (21) and a
freely programmabl e conputer (22) which resol ves the recorded picture into
i ndi vidual picture lines and picture points and conpares the digital val ues
obtained in this

+2u . 2.
1

=N
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way wWith preselected standard val ues, the digital values representing a .
measurenent for the conbustion bed tenperature, the flanme radiation or the
bri ght ness on the respective conbustion zone, and triggers a correspondi ng
regul ati ng process during a deviation.

24

_”
\ _ ..45,




‘ﬁ.wnA.
AR AN ON A AR, PO
868 8 88 8 AE s an S 0000 " Patetatst,
_e e u PP o8 e ss et u a0t
10000070 0 e "0 %0 %0 % 0 e e ta e te b I %0 %0 " 0 0 e e e e e’
R Rt SRRRRRNs

..,.....

sretetere]

resaaretas:
—y

BOOOOE DO R R
ERARTS BB
0o et e s Sutuleletetereet e

1,0,9,2,00 B %0020 e 20 %0 20 e Y ul!
SO SOOI
SOHAAAS SOSOSOSOS

©,~ + . |REPLACEMENT SHEET;

12 OCT 1996




