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The ammonia consumption of the SNCR (Selective Non-Catalytic Reduction) can be
reduced significantly if the injection takes place in the optimum temperature window
of 85061000 °C. The knowledge of the actual temperature distribution within the
incineration chamber is a crucial precondition to do this. In addition it is a measure for
the quality and stability of the combustion. Infrared radiation thermometers ( also
called IRT’s or pyrometers ) are the easiest way to measure flue gas temperature.
Using 4 to 8 pyrometers at one or two heights above the grate and in combination with
the software TempControl 2.0, a thermographic picture of the temperature distribution
at each level of measurement is generated. The temperature at up to 16 points is
calculated and can be accessed by an analogue output. This makes it easy to
integrate the system into any fire control system.
Task
Maintaining the temperature window between approx. 850 and 1000 °C is of crucial
importance for optimal operation of the SNCR. Rapidly changing combustion conditions e.g.
in waste incineration plants lead to strong spatial and temporal fluctuations in temperature
within the combustion chamber. The knowledge of the actual temperature distribution is
therefore necessary for optimal process control.
Solution
IRT’s are the easiest way to measure flue gas temperature with a proven success during the
past 25+ years. Because the IRT is located outside of the incineration chamber as shown in
Fig. 1, it is not affected by radiation coming from the grate, it is easy to access and cost
friendly compared to acoustic measurements. The fast update rate of the temperature
distribution is only depending on the response time of the pyrometer (typically 3 to 10
seconds), compared to acoustic measurements where the paths have to be measured
sequentially over a longer period of time.
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Operating in the Optimal Temperature Window
The signal of the IRT is evaluated by the software TempControl 2.0, which was developed to
generate temperature distribution in MSW incineration plants as shown in Fig. 2. The
software visualizes the temperature distribution as a thermographic picture and calculates
intermediate temperatures at up to 16 positions, which can be freely selected within the
combustion chamber. An analogue output is used to transfer the calculated temperature
values to a PLC or the SNCR control computer.
The temperature distribution data then is used by the fire control system to inject ammonia
where the temperature is within the above mentioned window. Because there is a
temperature gradient along the draught this is done by choosing the appropriate level for the
injection. If the cross section of the combustion chamber is divided into several sections the
height above the grate is chosen individually for each section.

Fig. 1: Infrared Thermometer KT19.69 with air purge

Fig. 2: Temperature distribution of the cross section generated by TempControl 2.0
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Operating in the Optimal Temperature Window
Software and Hardware:
TempControl 2.0 offers the possibility to choose combustion chamber sizes between 0.1 m x
0.1 m to 100 m x 100 m. Update rates between 1 second and 86400 seconds can be
selected. For practical applications it makes sense to choose a value between 10 seconds
and a few minutes.
The hardware is based on an industrial computer from National Instruments, which already
has a sufficient number of slots for the I / O modules used. If required, additional chassis can
be connected via USB or Ethernet. Theoretically, up to 10 lines can be calculated in this way,
each with 16 IR radiation thermometers and 16 outputs per line.
The typical configuration for a waste incineration plant with a cross section of 5 m x 7 m
consists of 6 IRT’s which are mounted on the side walls. The above described soft- and
hardware is used for the signal processing. The system overview is shown in Fig.3.
Example
The MSW incineration plant, Kraftwerke in Mainz (Germany), has installed the system since
October 2019. The temperature distribution is produced using six HEITRONICS KT19.69
infrared radiation thermometers. The combustion chamber cross section was divided into 4
quadrants. The TempControl 2.0 software calculates the temperature in the quadrants.
The ammonia is injected into each of these quadrants with 2 lances, as shown in Fig. 4. In
order to hit the right temperature window, the ammonia injection can take place on 2 heights
above the grate (levels). The injection level is switched separately for each quadrant and is
controlled by the PLC based on the calculated temperatures in the quadrant.

Fig. 3: Computer Hardware from National Instruments

The regulation of the flow rate was taken over from the existing SNCR regulation. Only the
injection level is controlled by the system.
Prior to using TempControl 2.0and installing the 6 KT19.69, changing the injection level was
complex. It was changed manually by changing the piping. This was done based on
experience. The optimal injection level could not be precisely determined due to the lack of
measured temperature values in the required areas. If the temperatures are too low, the
ammonia water reducing agent does not react with the nitrogen oxides from the combustion.
If the temperature is too high, the ammonia water is thermally decomposed. Knowing the
local temperatures in the area of use of the injection levels significantly reduces the
consumption of operating materials.
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Operating in the Optimal Temperature Window
With the now implemented permanent automatic injection at the optimum temperature, the
ammonia consumption was reduced by 20-25%.

Fig. 4: Arrangement of the injection lances at Mainz
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