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Drying of chicken manure in the BPS system (pictured) occurs 

simultaneously with the process of its grinding due to the work of the 
following physical processes: 

1. The wet material is loaded into the rotor chamber, where it is 
exposed to the kinetic energy of the rotor, which rotates at an angular 
speed of up to 640 km per hour. Huge centrifugal forces peel the water 
away from the outer surface of the chunks of material. In the process of 
grinding, new and new surfaces of the material constantly appear, and 
new layers of water that have been opened are peeled from the material 
and removed. This drying mechanism is based on the mechanical forces 
to remove water from the material. 

2. Another drying mechanism is semi-thermal in nature. The kinetic 
energy from multiple impacts heats the particles for a short period of time 
above 100 degrees Celsius, so the water in the particles turns into 

http://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19%E2%80%9411-march-2020
http://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19%E2%80%9411-march-2020
http://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19%E2%80%9411-march-2020
https://doi.org/10.1186/s40621-020-00291-w


Збірник тез доповідей І Міжнародної науково-практичної конференції 

74 

 

steam. Steam is released from the particles and instantly turns into very 
small water droplets, since the temperature inside the chamber is never 
higher than 90 degrees Celsius. Water is also released from the material 
as the impact force squeezes the water out of the material particles. 
Therefore, the particles of the material lose the water contained in them 
without the use of any external heating, but due to the action of 
mechanical forces. 

3. The temperature of the air inside the chamber is between 70 and 
90 degrees Celsius, since the rotor heats up from friction during the 
grinding process, as well as from the process of aerodynamic heating of 
the air. The very high heat and mass transfer coefficient, due to the 
extremely high particle accelerations, ensures an almost instantaneous 
transfer of moisture from the particles to the ambient air. The large total 
surface area of the particles also contributes to a high rate of mass 
transfer of moisture. This process is purely thermal [4]. 

4. The destruction of bacteria occurs mainly due to the effect of 
kinetic energy and kinetic heating of particles during their impact on the 
baffle plates, rotor and chamber walls. These multiple shocks raise the 
temperature of the particles to a level higher than that required to 
pasteurize the bacteria. In addition, the tremendous accelerations that 
the particles undergo break down the bacterial cell walls, killing them. 
The odor level of dried chicken manure after BPS is many times lower 
than before treatment, indicating that most of the bacteria have been 
killed. During the processing of chicken (broiler) manure, raw chicken 
manure with a moisture content of ~ 30% is fed through a conveyor to 
the BPS system. At the outlet of the system, chicken manure contained 
10-12% moisture and turned into a dry powder. After the BPS system, 
we get a dry powdery material with minimal odor that can be used for 
energy, as well as for the production of fertilizers. How to burn manure 
with maximum efficiency? For this, high intensity dust furnaces are used. 
High intensity dust furnaces have been specially designed for efficient 
and complete combustion of hard-to-burn fuels in accordance with the 
most stringent requirements of the petrochemical industry. 

The main characteristics of dust furnaces: Meet the most stringent 
environmental standards; combustion with zero CO and extremely low 
NOx; Complete combustion of biomass (100% biological composition); 
Efficiency, stability and controllability are the same as those of a natural 
gas furnace. Able to operate simultaneously on a mixture of fuels: 
powder, liquid, gaseous.  Noise level less than 85 dBa (decibels); 
Compact design, which makes the furnaces much smaller and cheaper 
than with other technologies; These dust stoves have been used in 
industry for over 35 years and have proven to be highly efficient and 
reliable. 
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Dust furnaces are used as a heat source in various industrial 
heaters and power systems. The extremely short and well-defined flame 
allows the use of small combustion chambers. Powdered fuel is supplied 
to the firebox through an injector (gun) installed in the central part of the 
firebox. The vortex rotation of the air supplied to the firebox is created by 
special blades installed at the base of the firebox. The swirling air 
creates a circulating vortex inside the furnace, which leads to intensive 
mixing of pulverized fuel and air. 

References 
1. Boltianskyi B., Sklyar R., Boltyanska N., Boltianska L., Dereza 

S., Grigorenko S., Syrotyuk S., Jakubowski T. The Process of Operation 
of a Mobile Straw Spreading Unit with a Rotating Finger Body-
Experimental Research. Processes 2021, 9 (7), 1144. 

2. Григоренко С.М. Адаптивні методи утилізації відходів 
птахівництва. Науковий вісник ТДАТУ. Мелітополь: ТДАТУ, 2021. 
Вип. 11, том 1. URL: http://www.tsatu.edu.ua/tstt/wp-
content/uploads/sites/6/naukovyj-visnyk-tdatu-2021-vypusk-11-tom-
1.pdf. 

3. Скляр О.Г., Скляр Р.В., Григоренко С.М. Технічні рішення 
щодо сушіння пташиного посліду. Науковий вісник ТДАТУ. 
Мелітополь: ТДАТУ, 2020. Вип. 10, том 2. URL: 
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/naukovyj-
visnyktdatu-2020-vypusk-10-tom-2.pdf. 

4. Григоренко С.М., Скляр Р.В. Конверсії вторинної сировини в 
повноцінну продукцію сільського господарства. Технічне 
забезпечення інноваційних технологій в агропромисловому 
комплексі: Мат. ІІ Міжнар. наук.-практ. конф. Мелітополь: ТДАТУ, 
2020. С. 284-290. URL: http://www.tsatu.edu.ua/tstt/wp-
content/uploads/sites/6/hryhorenko-s.m.-konversiyi-vtorynnoyi-syrovyny-
v-povnocinnu-produkciju-silskoho-hospodarstva.pdf. 
 
УДК 693.546 

 
ЕКОЛОГІЧНЕ ЗБІЛЬШЕННЯ РЕСУРСУ ДИЗЕЛЬНИХ ДВИГУНІВ 

 
Болтянський О. В., Болтянська Н. І. 

Таврійський державний агротехнологічний університет імені 
Дмитра Моторного 

 
На сьогодні забруднення довкілля шкідливими речовинами з 

відпрацьованих газів (ВГ) двигунів внутрішнього згоряння, є 
найбільшою екологічною проблемою для людей та навколишнього 
середовища. У ВГ виявлено близько 280 різних шкідливих речовин, 
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