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Abstract

In Ukraine, the utilization of organic waste from poultry production remains one of the
priority tasks of the state environmental policy. Chicken production reaches millions of tons per year
[1]. Organic waste also reaches millions of tons per year. The introduction of technologies and
equipment is very important for the national economy [2-4]. Organic processing products can be
used both in energy plants or as organic fertilizers.
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Introduction. Ukraine has a high level of development of industry, agriculture
and consumption. As a result of incomplete use of extracted substances and products
of their processing, a significant amount of waste is returned to the natural
environment, polluting soils, water bodies, and air. Landfills occupy large areas, the
land under them has been out of production for a long time, and they pollute the natural
environment. The main reasons for waste generation: lack of effective technological
processes and capacities for processing residual products, spatial and chronological
discontinuity of waste generation processes and their use, lack of a sufficient sales
market.

Materials and methods. The obtained experimental data on the physical and
mechanical characteristics and thermophysical properties and on the kinetics of the
drying process of single elements of small geometric sizes of chicken manure and the
study of heat and mass transfer processes that were carried out at the experimental
facility were used in the creation of a methodology for engineering calculation of a
heat-labile materials processing facility operating using the method of combined drying
and grinding processes.

The scheme of the experimental facility for combined drying and dispersion
processes is given in Fig.1. Fig.1 shows the calculation scheme of the working chamber
with overall dimensions.

Fig. 1. Calculation diagram of the chamber of combined processes:
1 —inlet of atmospheric air into the heat generator; 2 — outlet of the gas-dispersed flow from
the installation and the finished product; 3 — loading of the initial raw materials.
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Fig. 2 presents the structure of the methodology in the form of an algorithm.

@Jcture of the methodol@

1. Material balance of the camera.

2. Structural calculation of the chamber:
2.1. Calculation of the length of the chamber.
2.2. Calculation of the diameter of the chamber.

3. Thermal calculation of the chamber:

3.1. Calculation of heat and mass exchange
processes.

3.2. Heat balance of the chamber.

3.3. Calculation of fuel combustion.

. Calculation of auxiliary equipment for the installation
f compatible processes

Fig. 2. Structure of the method for calculating the working chamber of a combined drying
and grinding process installation.

Results and discussion. As a result of research at an industrial research facility,
the average specific heat consumption per 1 kg of evaporated moisture is from 3100 to
3700 kJ/kg of evaporated moisture.

As a result of the developed methodology and calculations, fig. 3 presents the
data obtained with the following process parameters:

Raw material humidity: initial - W=80%; final — W=17%.

Heat carrier temperature: t1= 700°C; t2=120°C.
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Fig. 3. Calculation data obtained using the developed methodology for engineering calculation
of the working chamber of the installation of combined drying and grinding processes: 1 —
chamber productivity for raw materials from the number of rotor revolutions n, kg/h; 2 —

amount of evaporated moisture from the number of rotor revolutions n, kg/h; 3 — change in
the average volumetric stress of the chamber from the number of rotor revolutions n,
kg/(m?*-h); 4 — chamber productivity for the finished product from the number of rotor

revolutions n, kg/h.

Analysis of fig. 3 shows that an increase in the number of shaft revolutions by
2.3 times leads to an increase in productivity in raw materials by 2.3 times, in finished
product by 2.1 times, in the amount of evaporated moisture by 2.1 times, and an
increase in the average volumetric stress of the working chamber by 2.3 times.

Conclusions. As a result of the work, a methodology for engineering calculation
of the working chamber and auxiliary equipment of the combined drying and grinding
process installation was developed.

The calculated data obtained using the developed methodology for engineering
calculation of the working chamber of the combined drying and grinding process
installation from the productivity of the chamber for raw materials, the amount of
evaporated moisture, the average volumetric stress of the working chamber, the
productivity of the chamber for the finished product from the number of rotor
revolutions make it possible to select equipment for forming a technological line for
the production of organo-mineral fertilizers based on chicken manure and other similar
products.
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