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MODELING OF HIGH-TEMPERATURE DRYING OF PEAT AND 
BIOMASS IN BIOFUEL PRODUCTION TECHNOLOGIES 

Sneszkin Yu.F., Korinchuk D. N 
Institute of Engineering Thermophysics of National Academy of Sciences of Ukraine, 

Kyiv 

. 
Absstract: The article is dedicated to the development of a mathematical model for the process of high-

temperature drying of peat and biomass in technologies for the solid biofuels production. The proposed 
mathematical model takes into account the most specific aspects of high-temperature drying of particles. 

By analogy with the processes associated with the moving the boundaries of the phase separation, it is as-
sumed that the evaporation of the liquid is carried out mainly in a narrow zone, which spreads while drying into 
the depth of the material and which is separating the areas occupied by the vapor and liquid. The width of the 
evaporation zone is determined by the size of the cells or pores of the raw material, which is much smaller than 
the characteristic size of the body being dried, that allows substituting the evaporation zone with a vaporization 
front of negligible thickness. In a dry part only steam moves, in a moist part the moisture content remains 
unchanged and equal to the initial value. The temperature gradient in a moist part is absent, i.e. a particle is 
heated evenly up to the temperature of the phase transition. As the drying proceeds in a dry part a temperature 
ranging is being formed, which is described by the laws of thermal conductivity. The rate of moving the dry zone 
boundary is determined from the equation of heat and moisture balance at the boundary of the evaporation 
front. The change in the moisture content of a particle is determined in proportion to the ratio of the coordinate 
of advancing the evaporation front to the radius of a particle. For particles of peat a sphere is adopted as a 
model body, a cylinder is adopted as a model body for plant biomass. 
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The equations obtained by the analytical method allow determining the time of drying particles to a specific 
humidity. The results of the experimental studies of the process of drying of peat and wood particles are 
presented. The adequacy of the mathematical model is confirmed. The average statistical deviation for the 
experimental and calculated values did not exceed 3%, that allows concluding about the sufficient accuracy for 
the description of the drying process given with applying proposed model and the possibility of its application 
for the development of engineering techniques for calculating and optimizing the operation modes of drying 
equipment for solid biofuel production technologies. 

Key words: Bio-fuel, biomass, peat, drying, mathematical model, quasi-stationary mode. 
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