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The development of civilization on Earth is characterized by a rapid increase in 

energy consumption. According to the estimates of the International Energy Agency, 

the population of the planet has used 2/3 of all fuel extracted by mankind during its 

existence. Such rapid rates of energy development have led to the emergence of a 

number of acute problems. The level of material, and accordingly, the spiritual 

culture of mankind directly depend on the amount of energy that it has. The material 

needs of mankind are constantly increasing, so the need for energy increases 

geometrically. 

At the same time, stocks of traditional fuels (oil, coal, gas, etc.) are finite. The 

stocks of nuclear fuel are also exhausted. In nature, to create these stocks, it took 

millions of years, and they will be spent hundred years. Mankind began to think 

seriously about how to prevent the plundering of earthly riches. There are two ways: 

strict savings in energy consumption or the use of non-traditional renewable energy 

sources. This makes humanity think about looking for alternative energy sources, 

which, moreover, should be environmentally friendly. 

One of the most environmentally friendly types of fuel is natural gas. Since 

Ukraine is dependent on imported energy, gas is a very expensive source of energy. 

Thus, as a result of the sharp rise in prices for traditional energy sources and 

increased rigidity of environmental requirements, there is a need to use cheaper fuels. 

In Ukraine, the practical use of renewable energy sources represents a rather small 

share in the total energy consumption: about 2.8%, although the energy potential of 

the main types of renewable energy sources is quite high. 

Ukraine annually produces about 50 million tons of grain and leguminous 

crops. The largest potential of solid biomass is concentrated in the Poltava, 
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Dnipropetrovsk, Vinnytsya and Kirovograd oblasts and exceeds 1.0 million tons per 

year. The coefficient of waste is used to determine the yield of straw and plant 

residues. Coefficient of waste is the ratio of the straw crop to the grain yield. 

According to various estimates, for every ton of grain you can get 1,5-2,0 tons of 

straw or plant residues. About 20-40% of straw can be used annually for further 

processing. According to the Institute of Energy Research, about 20 million tons of 

grain straw, 2 million cubic meters of wood waste and up to 1.5 million tons of 

sunflower husk are not used or used insufficiently. This biomass can be converted 

into at least 11 million tons of pellets worth about 1 billion euros. The main problem 

is the lack of experience in developing solutions for the use of residual waste from 

agricultural activities to ensure the economic efficiency and functioning of bio energy 

systems. Pellets are the most up-to-date and efficient fuel for solid fuel boilers. High 

caloric content, minimal amount of ash and smoke make pellets an efficient and 

beneficial choice in the range of solid fuels. 

The technological scheme of the production of pellets includes the following 

steps: the waste is crushed and dried in special drying equipment. Then the process of 

their pressing is carried out. The composition and amount of the natural compound 

depend on the type of raw material, as well as on its moisture and fraction, so the 

briquetting regime is selected for each type of raw material individually. The product 

is then cooled and packaged. Distance from the field to the current is about 8 km, that 

is, to overcome the distance you need to spend extra fuel for the transport of straw 

packs. For example, a truck with a body of 40 m3 can carry 10 large or 26 medium 

bales of straw (6 metric ton of raw material). Transportation of straw bales at a 

distance of 10 km costs about 7 UAH /. 

This method of producing pellets is quite energy-intensive, since the raw 

material is pre-grounded and dried prior to the formation, in which it is necessary to 

spend additional energy and fuel for transportation of plant waste from the field to the 

place of pressing. We propose to simplify the technology by attaching a screw press 

for the production of pellets directly to the combine harvester. Power for such an 
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assembly is not required, as we offer its transfer mechanism to plant on the shaft of 

the combine wheels. 

The proposed method allows obtaining briquettes of dimensional length, given 

section, without the introduction of additional connector, while quite tight and strong, 

allowing them to be stored and transported. After cooling, briquettes are stored on 

transport trolleys, packed and sent to the consumer. 

The use of a screw press on combine harvesters would save a significant 

amount of energy. In addition, during the post-harvest period, in this way, we can 

receive pellets from weeds, slipping roads or infested areas making money from 

garbage. Using pellets for heating the farm, it would be possible to use the saved 

money for its development. That is, the use of the proposed method for the 

production of pellets is not only cost-effective, but also expedient, since ash from 

combustion can be used as fertilizer on the same farm. 

The proposed technology allows us to solve the problems of utilization of 

unclaimed waste and produce highly efficient environmentally friendly fuel from 

renewable sources of raw materials. 

Estimation of the potential volumes of biomass in Ukraine with the possibility 

of using energy with a goal is to solve not only the economic stability of the state 

today, but also the search for alternative energy sources for a long-term perspective. 

That is why the main problem of the current state of thermal energy is to 

ensure the development of Ukraine's energy capacities based on local raw materials. 

Therefore,the unit to the grain harvester for the production of pellets isn’t only 

cost-effective, but also promising. 
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