MIHICTEPCTBO OCBITHU 1 HAYKHU YKPAIHU
HAIIOHAJIbHUM YHIBEPCUTET BIOPECYPCIB I
IMPUPOJOKOPUCTYBAHHSA YKPAIHA
HAIIIOHAJIbHU HAYKOBUH LIEHTP «IMECI'» HAAH
XAPKIBCHbKU HAIIIOHAJIBHUHW TEXHIYHUA
YHIBEPCUTET CLIbCBKOI'O TOCIIOJAPCTBA
IMEHI IETPA BACUJIEHKA

3BIPHUK
TE3 TOITIOBLIEH

VI Misxxcnapoonoi naykogo-mexniunoi Kongepenuyii 3 nazoou
114-7 piunuui 6i0 OHA HAPOOIHCEHHA
00KmMopa MmexHiuHUx HayK, npogecopa,
ynena-kopecnonoenma BACI'HIJI,
siye-npesudenma YACI'H
KPAMAPOBA
Bonooumupa Casosuua
(1906-1987)

«KPAMAPOBCBKI UYUTAHHS

25-26 aromozo 2021 poky
M. Kuie



VIl MixxHapoxHa HayKogo-npakmu4Ha KoHgepeHuis «KpamaposchKi YumaHHs»

bBbK40.7
YK 631.17+62-52-631.3

30ipauk Te3 pomnosiaei VIII MixHapoaHOT HAyKOBO-TEXHIYHOI KOH(pEpeHIIil
«KpamapoBcbki yutaHHs» 3 Harogu 114-i piuyHuI Bix OHS HapOKEHHS JOKTOpa
TEeXHIYHUX HayK, mpodecopa, wieHa-kopecronnenta BACI'HIJI, Bine-npesuaenta
YACTH Kpamaposa Bonogumupa Casosuua (1906-1987) 25-26 mor. 2021 p., M.
Kuie / MOH  Vkpainu, HamionansHuii  yHiBepcuter  OlopecypciB 1
npupoaokopuctyBanHsa Ykpainu. K.: BumaBauumii uentp HVYBill Vkpainu, 2021.
435 c.

B 30ipHuKy nmpencraBiieHi Te3M  JIONOBIIEM  HAYKOBO-TIEJAroriyHUX
MpaIiBHUKIB, HAYKOBHUX CIIBPOOITHUKIB, acnipaHTiB Ta ctyaeHTiB HYBill Ykpainu,
MPOBITHUX BITYM3HSIHUX 1 3aKOPJIOHHUX BUIIUMX HABUAJIIBHUX 3aKJIa/iB Ta HAyKOBHUX
YCTAHOB, B SIKUX PO3IJISIIAIOTHCS 3aBEPILICHI €Tanu po3poOoK.



VIl MixxHapoxHa HayKogo-npakmu4Ha KoHgepeHuis «KpamaposchKi YumaHHs»

B ymoBax VYkpaiHu a1 CTUMYJIOBaHHS PO3BUTKY PHHKY O10JOTIYHOTO
NaJbHOTO 31 CTOPOHHM JIep’KaBU HEOOXiJAHE HaJaHHS TapaHTid MO KpeauTax;
3MEHIIEHHS TOJATKIB HA BUTOTOBJICHE Oi0MaibHE, a TAKOK aKTUBHE CTUMYJIIOBAHHS
iX BHUpOOHUIITBA; MPOBEACHHS HAYKOBO-JOCHITHUX Ta MPOEKTHO-KOHCTPYKTOPCHKUX
pPO3p00OOK 3 O10€HEPTeTHKH; 3/A1MCHEHHS IEMOHCTPAIIMHIX MPOEKTIB OionepepoOHuX
3aBO/I1B; MOTUBYBAHHS 10 BIIPOBAXKEHHSI Ta PO3MOBCIOIKEHHS eTaHoy E8S.

[Tputinsatuit B8 2000 porli 3aKOH € BaXJIUBUM IMATPYHTAM i1 OpMYyBaHHS 1
BUKOPUCTAaHHS  OlOGHEPreTMYHOIr0  MOTEHLIaly  YKpaiHu, 110  CHOpPUATUME
3aIliKaBJICHOCT] 1HBECTYBATH KOIITH B Tajly3b 010€HEPTreTHUKH.

Jlns exosiorii BUpOOHUIITBO O10Ta3y JT03BOJUTH CKOPOTHUTH KIIBKICTh BUKHIIB
MeTaHy B atmocdepy, B nboMy mpoiieci metan Mae B 21 pa3 CUIBHIIINN HEraTUBHUN
BIUIMB, HDK JBOOKHUC BYIJICIIO. TakuM YMHOM BHUPOOHHUIITBO Oiorasy 1 Iojabliie
HOTr0 BUKOPUCTAHHS JJI1 BUPOOHMIITBA TEIIA 1 €JIEKTPOCHEPTil € Halle(DEeKTUBHIILIUM
3aco00M OOpoTHOM 3 TIOOATbHUM TOTEIUTIHHSAM. bioMaca, sika 3aJuIIaeThCs MiCIs
NepepoOKHU BIAXOAIB MOXE BHKOPHUCTOBYBAaTHUCh B CUIBCBKOMY TOCIOAApPCTBI SIK
noopuBo. Ilpudomy Taki qoOpuBa 3HAYHO Kpaiie 1 €(EeKTUBHIIIE BIUIUBAIOTH Ha
I'PYHT, Ha PO3BUTOK POCJIMH Ta HAa IPYHTOB1 BOJIM, HA BIAMIHY B1J] INTYYHUX JOOPUB.
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YJIK 631.363
MAIN ADVANTAGES OF FLAT MATRIX GRANULATORS
A. KOMAR, engineer

Dmytro Motornyi Tavria state agrotechnological university
E-mail: artem.komar@tsatu.edu.ua

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].
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