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PI-9   ECONOMIC AND TECHNICAL ASPECTS 

     OF COMBUSTION CONTROL IN HEATING   

FURNACES

Fuel Chemical Energy Utilization  

Fig. 1. Diagram published in materials by Super Systems Inc., USA 

  

The above diagram indicates that if the amount 
of available heat at a temperature of approxi-
mately 1100°C and 0% oxygen content in the 
flue gas is taken as 100%, then an increase in 
oxygen concentration to 2.1%, 4.5%, and 7.4% 
respectively, results in a reduction of available 
heat to 90%, 75%, and 60%. 
 
This comparison clearly demonstrates the im-
mense potential for reducing gas consumption 
through flue gas composition monitoring and 
the regulation of the air-fuel equivalence ratio 
($\lambda$). 

Technical Solutions 

The burner installation is equipped with an ox-
ygen probe that continuously measures oxygen 
concentration. Through a PLC (Programmable 

Logic Controller), the probe interfaces 
with the gas flow control system of the 
burner unit.  
 
In furnaces designed by PTC 
PIECOSERWIS that implement air-
fuel ratio control based on flue gas ox-
ygen concentration, the scale thickness 
has been significantly reduced. Fur-
thermore, the carbon content in the sur-
face layer of the heated steel remains 
within the specified limits for each par-
ticular material grade.  


