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ABSTRACT 

Incineration process is used to destroy toxic and hazardous wastes. Time, temperature 

and turbulence are the three important factors for effective incineration to achieve 

highest thermal destruction efficiencies. Residence time and turbulence can be 

attained in a combustor by effective design of furnace and flue gas flowing path. 

Temperature, being a crucial factor, can be achieved by raising the temperature of the 

chamber using auxiliary burners and through efficient destruction of wastes that, in 

turn, liberates heat. To keep the incinerator at a desired temperature plays a crucial 

role for incineration. 

In the present study, an industrial incinerator belonging to a pharmaceutical industry 

was chosen. This industry generated solid, liquid and gaseous wastes. However, in the 

present study only solid waste has been considered. Solid wastes generated in the 

industry comprised of activated carbon wastes, expired and rejected pharmaceutical 

products, filter clothes, materials used for packaging, floor sweepings etc. Majority of 

the waste consists of activated carbon used as filtering aid, decolorisation processes, 

odour removal etc. During the study, performance of the incinerator was studied while 

varying waste quantities and temperatures. Attention was given to the problems faced 

by the industry during operation of the incinerator over a period of two years. The 

actions taken to overcome these problems were also listed. 

Deterioration of the furnace performance has been observed over some period due to 

incineration of various types of wastes with varying quantities put arbitrarily into the 

incinerator. Variations of temperatures were observed in the secondary chamber. 
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Theoretical prediction of the temperature of secondary combustion chamber was 

attempted using artificial neural network and compared with the observed values. 

Heat and mass balance calculations were carried out wherever necessary. This has 

been used to find out the temperature profiles of various components of the 

incinerator. Also it has been used to find out optimum excess air needed to incinerate 

effectively. An attempt has been made to calculate the adiabatic flame temperature. 
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