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we have obtained the variance of the mixture and 
moisture characteristics of the electromechanical 
actuator-screw extruder with and without correction of 
the speed rates of the dispenser’s driven elements. We 
have obtained the dependence of the electricity specific 
consumption during the production of solid fuel on the 
performance of the production line and raw material 
moisture. 

Originality. The effective proportions of the 
biofuel’s components have been found out. The 
analytical dependence has been received in order to 
provide connected dosing through the utilization of 
adjustable electric drives. This lets us to extend the 

range of humidity of the base component and to reduce 
the energy consumption.  

Practical value. We have suggested and described 
the new method of the two-component solid biofuels 
preparation. It also lets us to reduce the energy costs for 
technological process and to improve its quality 
indicators. 

Keywords: dispenser, solid biofuel, efficiency, 
humidity, variance, simulation model, neural controller, 
electric drive, inverter 
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Purpose. To develop the universal software Colo-
IDU in order to increase the speed of calculation of tran-
sients in complex electric circuits. 

Methodology. We have used the polynomial ap-
proximation of the solution time function and mathe-
matic apparatus of matrix algebra. Integro-differential 
dynamical equations of electric processes have been 
formulated in matrix form with the help of polynomial 
notion of solution function, derivative and integral of 
solution function in the series of the discrete marks of 
calculation. 

Results. The calculations of transients in the modeled 
circuit have demonstrated that calculation of a transient 
by means of the offered method takes four times less 
processing time than Gear’s multi-step calculation but 
the accuracy is the same. The comparison of the numeri-
cal calculation with the precise calculation obtained ana-
lytically confirms adequacy of the proposed method and 
the software developed on its base. 

Originality. We have modified the numerical com-
putation of the integro-differential equations which is 
known as BDF (back derivation formulas) and devel-
oped the circuit model of numerical calculation of tran-
sient in electric circuits on its base. The circuit model 
allows us to switch from electric circuit, where the pro-
cesses are described by means of integro-differential 
equations, to the equivalent circuit with the current dis-
played as vectors. The vectors images contain coeffi-
cients of polynomial approximation of current depend-
ing on time. We have shown that Kirchhoff’s rules are 
valid for the images of current and result into algebraic 
equations. 

Practical value. The developed method provides 
the possibility to use the entire circuit theory machinery 
for the images of current. Based on this the universal 
software package Colo-IDU for the transient analysis in 
the complex electric circuits has been designed. 

Keywords: transient, numerical calculation, circuit 
model, polynomial approximation 
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