
- 1 - METHOD AND APPARATUS FOR REGULATING THE FURNACE OUTPUT OF
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 grate 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 on 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 prevailing conditions by means of observing the
furnace bed in addition. It is also known to 



-2- regulate the furnace output as a function of the O[err] content
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 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 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 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 respective quality of
combustible material.    -3- 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 quantities 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 means 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 apparatus for implementing the method with a
combustion grate in which the primary air supply is effected along
underblast zones divided in the longitudinal direction of the combustion
grate is characterized in that the underblast zones    -4- 



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 construction 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 values and triggers a corresponding regulating process
when there is a deviation. This type of monitoring is particularly
advantageous, since the monitoring can be directed to every individual
point of the combustion grate, so that an extremely sensitive regulation is
possible.   



-5- 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    -6- are provided on the feed table 3.
The combustible material is 



ignited on the combustion grate 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
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 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 11a to
15b, in which 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 to 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 the burning behavior of the combustible material.   



-7- 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 Figs. 4 and 5,
respectively. Fig. 3 shows the arrangement of a video or thermographic
camera 18 which is provided in the cover 19 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    -8- combustion
zones as possible. Both the thermal elements 24 and the video camera 18 are
arranged at a height between 5 and 15 m.   



-9- Claims 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 primary 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 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 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    



- 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 preselected standard values, the digital values representing a
measurement for the combustion bed temperature, the flame radiation or the
brightness on the respective combustion zone, and triggers a corresponding
regulating process during a deviation.    




