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В умовах України для стимулювання розвитку ринку біологічного 

пального зі сторони держави необхідне надання гарантій по кредитах; 

зменшення  податків на  виготовлене біопальне, а також активне стимулювання 

їх виробництва; проведення науково-дослідних та проектно-конструкторських 

розробок з біоенергетики; здійснення демонстраційних проектів біопереробних 

заводів; мотивування до впровадження та розповсюдження етанолу Е85. 

Прийнятий в 2000 році закон є важливим підґрунтям для формування і 

використання біоенергетичного потенціалу України, що сприятиме 

зацікавленості інвестувати кошти в галузь біоенергетики.  

Для екології виробництво біогазу дозволить скоротити кількість викидів 

метану в атмосферу, В цьому процесі метан має в 21 раз сильніший негативний 

вплив, ніж двоокис вуглецю. Таким чином виробництво біогазу і подальше 

його використання для виробництва тепла і електроенергії є найефективнішим 

засобом боротьби з глобальним потеплінням. Біомаса, яка залишається після 

переробки відходів може використовуватись в сільському господарстві як 

добриво. Причому такі добрива значно краще і ефективніше впливають на 

ґрунт, на розвиток рослин та на ґрунтові води, на відміну від штучних добрив. 
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An important element in the development of modern recycling of secondary 

materials is the choice of a rational method of compaction of raw materials, as well 

as the improvement, introduction of methods for their effective granulation, which, 

together with a significant decrease in volume, will allow maintaining the high 

quality of pressing bulk materials [1-2]. 

Now in the agro-industrial complex technologies of press granulation of pre-
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crushed materials are used: feed mixtures, grass or bone meal, hay and other 

products for animals. Experts have substantiated the possibility of granulating more 

than 5000 different types of raw materials. The uniform structure of the granules is 

ensured by thorough mixing and subsequent pressing of the ingredients 

In the production of granulated feed and their individual components in 

granulators, agricultural raw materials are processed, in the production of fuel 

granules – agricultural waste (for example, straw, husks, etc.), as well as in order to 

obtain granular intermediate products to increase the efficiency of the further 

technological process (for example, granulation of cake at oil extraction plants) [3]. 

Granulation plants are widely used in the agricultural industry, in particular in 

animal husbandry – in public and private enterprises. Depending on the capacity of 

the installation, its productivity can range from several hundred kilograms to several 

tons per day [4]. Granulators can perform both the main function of the production of 

combined feed for commercial purposes, and also play the role of auxiliary 

equipment for processing unused raw materials for further use and increasing the 

productivity of the farm. Mixing, pressing and crushing of feed masses to obtain a 

combined feed in granulators is carried out in a continuous mode. From a friable 

mixture, small, strong cylindrical granules are obtained, the diameter of which can 

vary from 2.4 mm up to 20 mm. 

Due to the peculiarities of processing feed mixtures in granulators, additional 

advantages are achieved for the use of compound feed: 

– disinfection by steam treatment, destruction of pathogenic fungi, bacteria, 

microbes; 

– increasing the calorie content of the compound feed by reducing the volume 

while maintaining dry matter; 

– ensuring the storage of the dry product for a longer time. 

There are two types of feed granulation: dry granulation and wet granulation. 

Both options have their advantages. For example, in wet granulation, it is easy to 

obtain granules having different physical properties. You can make granules sinking 

or floating on water, or even hanging, i.e. such granules, which falling into the water 

very slowly, as if hanging, sink to the bottom. 

Any granulator consists of the following main components: 

– batcher; 

– mixer; 

– press; 

– reducer. 

To obtain identical granules, the raw material is fed through the batcher to the 

mixer, where it is mixed with water or treated with steam. The the raw material then 

enters the press and is rolled between the die and the press rollers. After pressing, the 

raw material is pressed through the channels of the matrix, at the exit from which we 

get solid granules. 

Price of a granulator is one of the most common questions that novice farmers 

are interested. There are many factors that affect the price of a granulator. It all 

depends on the functions of the granulator and the manufacturer. 
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One of the main parts of the pellet making machine is the granulator matrix. 

There are two types of matrices – cylindrical and flat. Let us analyze the main 

advantages of a flat matrix granulator. 

Although in a granulator with a flat matrix, if a bearing breaks down, a single 

roller cannot be replaced, but all rollers need to be replaced, in fact, a roller often 

cannot completely fail, it will only wear out, and bearings are replaced very quickly, 

literally within half an hour. 

The flat matrix of the granulator is also replaced in 15-20 minutes. This is 

possible thanks to quick access to the working bodies. This feed granulator provides 

a continuous process for making pellets around the clock and non-stop, unlike a ring 

matrix granulator, which must be stopped frequently to clean the matrix. 

As you know, the number of bearings in the mechanism significantly affects the 

uniformity of work and load reduction. The flat matrix feed granulator contains one 

shaft that connects all parts. This shaft is connected to the granulator drive and is 

constantly lubricated in an oil bath. If we compare the number of bearings that are 

mounted in the main shaft of the flat and annular matrix of the granulator, then the 

first has 4, while the second has 2+2. Correspondingly, the flat matrix of the 

granulator provides a better smoothness of the movement of the mechanism. 

The cylindrical matrix of the granulator compensates for the lack of good 

pressure with a high speed, which is 5 times the speed of a flat matrix. This 

negatively affects the service life of the rollers and bearings, they require additional 

cooling. In the case of a flat matrix granulator, the mechanism is continuously 

lubricated and thus cooled. 

Many engineering firms prefer flat matrixes with cylindrical holes because 

they are easier to drill. A thicker flat matrix is more durable and more reliable in 

operation. The cylindrical holes in the matrix are slightly countersinked, which 

makes it possible to push the mealy raw material and reduce the area between the 

holes. Nevertheless, thick matrices with tapered holes are used for special 

compound feed. The degree of compression of the product is changed by increasing 

the size of the sweep angle and the depth of the cone [5]. 

In addition to the matrixes, the rollers also have a great influence on the 

pressing process. They are made from special hardened steel. The surface of the 

rollers is grooved to reduce slip and to grip the granulated material. When the 

surface of the rollers wears out from the friction that occurs when they collide with 

the raw material and the matrix, the rollers are ground, grooved again or replaced. 

Usually, the matrix and rollers are replaced in one set. The worn-out rollers are not 

placed on the new matrix, and vice versa, since the surface of the worn-out rollers 

will spoil the surface of the new matrix. The matrix together with the rollers make 

up a single unit, so they work together and require correct installation. The gap 

between the rollers and the matrix determines the compression ratio. With the 

normal arrangement of the rollers, granules of the required strength emerge from the 

matrix surface. If the gap between the rollers and the matrix is increased, the 

preliminary compression of the granulated raw material layer occurs, the pressure in 

the holes of the matrix increases, and the granules come out with increased 
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hardness. In such cases, the matrices can be completely clogged with the product, 

and then the operation of the granulator stops [3]. 

 

Reference 

1. Болтянська Н.І. Огляд способів ущільнення порошкоподібних та 

дрібних сипких матеріалів. Технічне забезпечення інноваційних технологій в 

агропромисловому комплексі. 2020. С. 238-243. [Електронний ресурс]. URL: 

http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/materialy-1-mnpk-tehnichne-

zabezpechennja-innovacijnyh-tehnolohij-v-ahropromyslovomu-kompleksi-m.-

melitopol-01-24.04.2020.pdf 

2. Boltianska N., Skliar R. Definition of priority tasks for agricultural 

development. Abstracts of XIV International Scientific and Practical Conference 

«Multidisciplinary research». 2020. Рр. 431-433 

3. Болтянська Н.І. Вимоги до матриці для преса-гранулятора. Технічне 

забезпечення інноваційних технологій в агропромисловому комплексі. 2020. С. 

339-342. [Електронний ресурс]. URL: http://www.tsatu.edu.ua/tstt/wp-

content/uploads/sites/6/materialy-1-mnpk-tehnichne-zabezpechennja-innovacijnyh-

tehnolohij-v-ahropromyslovomu-kompleksi-m.-melitopol-01-24.04.2020.pdf 

4. Boltianska N. Analysis of the positive aspects of the press technology - feed 

granulation. Інноваційні технології в агропромисловому комплексі. 2020. С. 21-

24. 

5. Болтянська Н.І. Дослідження впливу якості матриць на процес 

формування комбікормових гранул. Технічне забезпечення інноваційних 

технологій в агропромисловому комплексі». 2020. С. 478-482. [Електронний 

ресурс]. URL: http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/materialy-1-

mnpk-tehnichne-zabezpechennja-innovacijnyh-tehnolohij-v-ahropromyslovomu-

kompleksi-m.-melitopol-01-24.04.2020.pdf 

 

 

 

УДК 664.7 (075.8) 

 

РОЗРОБКА ФУНКЦІОНАЛЬНОЇ СХЕМИ ПЕРСПЕКТИВНОГО 

ПНЕВМОТРАНСПОРТЕРА 

 

О. І. ЄРЕМЕНКО, кандидат технічних наук, доцент 

О. І. ДІДИК, студент магістратури 

Національний університет біоресурсів і природокористування України 
E-mail: eremolex@nubip.edu.ua  

 

Для ефективного використання пневмомеханічного транспортера, 
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створюватися суміш зерна і повітря. Якщо зерна буде занадто, то воно буде 

накопичуватися у трубопроводі, особливо у поворотному коліні, де зерно 
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