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Numerical Analysis for Volatile Release of Biomass during
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ABSTRACT

A volatile release model of agricultural waste during heating period was developed by
considering factors of heat transfer, mass transfer, and kinetics of decomposition. The kinetics
of decomposition was assumed to be a large number of independent, parallel first-order
reactions in which frequency factor to be a constant and activation energy to be large enough
to be expressed as a normal distribution function. Heat conduction in particie and heat
convection as well as radiation on particle surface were included in the heat transfer. Mass
transfer was based on volatile diffusion in particle and mass convection on surface. Results of

thermal analysis indicated that temperature rise of particle to be partially due to radiation.

Solutions of the model were derived to describe the volatile release behavior of diomass.In



heat transfer.

Keywords : Model, Heat transfer, Mass transfer.

addition, the present analyses identify control mechanism of volatile release for three diameter
ranges. As particle diameter smaller than 30 g m,chemical kinetics was the limiting step with
heat transfer to be a minor factor. Between 30-3000 ¢ m, the controlling factor was heat
transfer. Above3000 1 m, volatile release was limited largely by mass transfer and partially by
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