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Abstract: In recent years, the technical level of agricultural production has increased significantly and new means of
mechanization and automation of crop and livestock production are being successfully introduced. At the same time, further
progress in this direction is impossible without systematically organized work aimed at the development and implementation
of modern automatic control systems for various processes. Works in this area are based primarily on a detailed study of
properties of various objects of agricultural production, as mathematical modeling of real processes and devices is the basis
for analysis and synthesis of effective automatic control systems. Recently, there has been a transition from the modeling of
individual devices to the modeling of complex technological schemes, which is largely due to a significant increase in
complexity and dimension of the problems to be solved. Therefore, this approach allows setting and solving optimal control
problems not only for separate devices but for entire technological complexes, which in turn provides significant economic
effect and application in solving many engineering problems.
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1. Introduction
Time-consuming processes is one of the best

management practices in the livestock farms [Al-
Hasanie and Al-Maadhedi (2017), Al-Hilfy and Flayyah
(2017)]. Therefore, increasing nutrition value with
intensive technologies of feed mix preparation using
root crops based on high-efficiency equipment is one
of the most important tasks in animal breeding. Higher
yields in autumn and summer could be attributed to
better climatic conditions enhancing the increase in feed
intake [Raoof (2018)].

Many different components are used in animal
feeding diets, and therefore the process of root crops
preparation for agricultural animals is not completely
optimized since it is quite difficult to mechanize it with
a single machine. Mechanization of production
processes on livestock farms and complexes requires

various machines and equipment for preparation,
transportation, and distribution of feed, which are used
both individually and as a part of production
technological lines (PTL).

Technological lines of root crops preparation
perform the operations of loading, delivery, unloading,
accumulation (storage), transporting, cleaning or
washing, grinding and metered distribution at the mixing
line[Kafarov et al.  (1991)]. For successful
management of technological processes performed by
the working bodies of feed preparation machines,
knowledge of the individual qualitative aspects of the
process is no longer enough. Therefore, the systematic
approach and methods of mathematical modeling, which
are the initial basis for the study and design of modern
machines [Khmelovskyi et al. (2019)] are increasingly
being used. Diesel engines are one of the primary
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