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REGULATING THE FURNACE IN INCINERATION PLANTS IN  PARTICULAR IN REFUSE
INCINERATION 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 5 combustion is used alone or in
combination with other regulating variables as a direct or  indirect
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 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  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 virtually
without delay by using this regulating quantity.
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII THIS SHEET HAS BEEN *coooo 1,
REPLACED 3 2  In a further construction of the invention, 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. 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  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 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 20 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 m. The temperature  25 of the
comparison body can be measured by means of an infrared measuring device
measuring in the spectral region of approximately 1.4 gm. In practice, an
infrared radiation pyrometer  KT 19.61 and KT 19.62, 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  THIS SHEET HAS BEEN REPLACED 3
regulating results, the development mentioned above, that of installing
therm graphic cameras ,  along with the required technical outlay, was put
into effect. Although 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, the method according to the
invention is  characterized 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 02  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 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. 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 failing 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 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,  . THIS SHEET HAS BEEN IEPLAcED. 4  e.g.,
waste gas cleaning systems, not shown. Individual underfire air zones 14,
15 and 16  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 on 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
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 distribution and movement n speed of the fuel in the fuel bed 18 on the
furnace grate 7. At the same time, the mass flow of steam mD 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,  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-dependent regulating quantity  THIS SHEET HAS BEEN is REPLACED
5  



can also be combined with regulating quantities other than the mass flow of
steam. Moreover,  it is also possible for 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 02-moist reference
value. In this 5 reference, a predetermined 02-moit reference value is
changed as a function of furnace  .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. THIS SHEET
HAS BEEN  REPLACED i ' . 6  Patent 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-dependent
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 I 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 I to 7, characterized
in that the temperature is  measured by an infrared pyrometer. I THIS SHEET
HAS BEEN  REPLACED 7  8. Method according to claim 7, characterized in that
the temperature of the waste gases is  measured by means of an infrared
measuring device measuring in the spectral region approximately 4.5 m. 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 gm. 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 velocity and in that the supply of primary  air is regulated as a
function of the mass flow of steam. THIS SHEET HAS BEEN  REPLACED I   


