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Investigation of Solid Fuel Combustion Characteristics in Various
Types of Combustors

Jinhwan Choi’, Won Yang™, Sangmin Choi™" , Sangdeuk Lee™

ABSTRACT

This study is aimed to characterize the combustion behavior of solid fuel in the
various types of the combustors: stoker, rotary kiln and fluidized bed type combustors.
Three different types of reduced-scale combustors are introduced, and temperatures and
flue gas compositions are measured for various fuel sizes, water contents, initial
temperature, and air flow rates. In case of the rotary kiln combustor, effects of rotating
speed of the combustor are also investigated. Mean carbon conversion time (MCCT) and
flame propagation rate (FPR) are used for the quantitative analysis. It is revealed that
the reaction rates of the fuel are significantly influenced by the fuel characteristics, type
of the combustors and air flow rate. Major design parameters for each type of the
combustors are summarized through the reduced-scaled model analysis.

Key Words : Fixed bed combustor, Rotary kiln, Fluidized bed combustor(FBC), Fuel
characteristics
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Ci © concentration of i1 gas, mol/Nm® n : mole number, mol .
FPR : flame propagation rate, cm/min

MCCT( £) : mean carbon conversion time, O : flow rate, Nm’/sec

sec ts © overall burnout time, sec
MFC : mass flow controller ¢ time, sec
N : total mole number of carbon, mol
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