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A MATHEMATICAL MODEL OF THE PROCESS OF CHANGE IN MOISTURE
CONTENT OF LEGUMES

Sesikashvili O.", Mardaleishvili N.”, Gamkrelidze E.™
"™ Akaki Tsereteli State University, Kutaisi, Georgia .

Heat treatment is a common operation in grain processing technology. Thermal action on
grain is characterized by the temperature level and duration. In addition, the grain undergoes a
change in all its complex properties. Frequently, the temperature in grain activates the process of
change in the moisture content and is accompanied by moisture loss. The processes of change in the
heat and moisture are interrelated[1]. Based on the experiments conducted on legumes (different
varieties of lobio, white bean), a mathematical model of these processes has been developed and the
appropriate nonlinear differential equations have been used. The obtained equations cannot be
solved either analytically or numerically, because some of the coefficients in it are unknown. The
equations are solved on the basis of certain assumptions. In particular, in the case of high
temperature and low moisture content, the relationship between the rate of drying and the
temperature in the corresponding mathematical model is presented as follows|[2]:
dU = —A@(U,T)exp(—T,/T)dt,
where A —is an empirical constant, t — time, T, = Au/R = 4893K- activation temperature in
kelvins. Further specification of model is carried out by representing the (U, T) function in an
explicit form:
(U, T) =aUmexp(—n/T)/T, m >0, n> 0.

Based on these assumptions, the paper provides the calculation calculates change in
temperature and moisture content over time in legumes - lobio and white bean. The obtained results
were compared with experimental data.
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