ISSN 2414-3820 KoHcTpyroBaHH:, BUPOOHHUIITBO Ta KCILTyaTaIlisl CUTbchKorocrnonapebkux Mamvd, 2018, Bu. 48

Lyudmila Kolomiyets, Assoc. Prof., PhD agr. sci., Martinenko Serhey, Assoc. Prof., PhD tech. sci., Levitska
Karina, graduate student

Central Ukrainian National Technical University, Kropyvnitskyi, Ukraine

Estimation of Ways to Use Crop Production Waste

The purpose of the paper is to substantiate the necessity of recycling of secondary raw materials in
agriculture, illumination of ways to use plant-based raw material waste as an alternative source of energy.

The agricultural sector of Ukraine is highly developed, therefore, a large amount of crop production
waste is generated annually. The production of grain and leguminous crops in Ukraine is about 40-50 million
tons per year. In addition to the part of the harvest, about the same amount of waste produced, or by-products of
plant production. Therefore, in farms where the growing of groups of cultivated plants is actively carried out, the
wide introduction of technological lines for the processing of cultivars and the formation of pellets, granules and
others. types of biofuels that can be used in modern fuel systems, boilers, etc.

Having studied the world experience and domestic achievements in the field of development of the
biofuel market, it is recommended to introduce equipment for the implementation of technological operations for
the production of solid biofuels (fuel pellets) from plant biomass of agricultural crops according to the following
scheme: large grinding, drying, fine grinding, moisturizing, pressing, cooling, packing.

Large shredding is performed by stacking bales or straw rolls on the flatbed moving conveyors and
feeding them as loading to the crusher. Large crushers grind the raw material for further drying. The grinding
process should ensure that the particles are not more than 10 mm in size. Large shredding allows you to quickly
and qualitatively prepare the raw material for drying and further processing in a small crusher.

It was established that fuel raw material obtained from plant products does not cause significant
pollution of the environment; is formed continuously; has a stable price, unlike traditional energy resources.

Thus, today agriculture is a significant source of biomass production of secondary vegetable raw
materials. Further definition of ways to increase plant biomass waste is necessary, since a certain part of them
must be returned to the soil, and the surplus becomes an important reserve of alternative biofuels.
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Arperar isl TUTIOIIEHHS 3€pHA B TOTOKOBO-
TEXHOJIOTTYHHX JITHIIX KOPMOIIPUTOTYBAJIBHOTO
BIAA1JICHHS MOJIOYHOI (hepMu

VY crari mpeicTaBiieHO aHalli3 arperaTiB Ui ITUTIOLICHHS 3epHa. Po3risiHyTo BHOIp OONagHaHHS B
TEXHOJOTIi TPOIeCY TPHUrOTyBaHHA KOpMiB. [IpuBeZeHa TEXHOJOTIYHA CXeMa KOPMOMPHUIOTYBaJIbHOTO
BiJIiJIeHHs MOJOo4YHOi (epmu. IIpoanHami3oBaHO BHKOPHUCTAHHS arperaTty Ui IUTIONICHHS 3€pHAa B ITOTOKOBO-
TEXHOJOTIYHUX JHISX KOHIICHTPOBAHUX KOPMIB. PO3IIsiHyTa MONIIBHICTh BUKOPUCTAHHS ILTIOIICHOIO 3¢pPHA B
paitioHi rozieii Ha TBapuHHHIBKUX (epmax. [IpoaHanizoBaHO BILIMB cOCO0y 00OpOOKHM CYXOro 3epHa Ha HaI01
KODIB, 0/IepXKaHHs SIKICHOIO BUPOOHHIITBA MOJIOYHOT ITPOJTYKIIII.

MOJI0YHA (pepma, panioH, NIOTOKOBO-TEXHOJIOTIYHI JiHil, arperaT JJIsl ILIIOLIECHHS 3epHA
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ArperaT AJIS INTIOIIEHUS 3€pHa B IIOTOYHO-TEXHOJOTHYECCKUX JHHUAX

KOPMOIIPUTOTOBUTEC/ILHOTO OTACICHU ST MOJIOYHOMH (l)eprI

B crarbe nperncraBieH aHaii3 arperaToB s IUTIOIIEHUS 3epHa. PaccMoTpeHsl BEIOOp 000py10BaHMS B
TEXHOJIOTH ITpOoIlecca PUroTOBJICHUsI KOpMOB. [IprBe/ieHa TeXHOIOrHYECKas cXeMa KOPMOIIPUTOTOBUTEIILHOTO
OTZeJIeHUsI MOJIOUHOM (epmbl. [Ipoanann3npoBaHo KCIOIB30BaHKE arperara Jjisl IUTIOIIEHUs 3epHa B IIOTOYHO-
TEXHOJIOTHYECKUX JIMHSAX KOHIIEHTPHPOBAHHBIX KOPMOB. PaccMoTpeHa I1enecoo0pa3HOCTh HCIIOJIb30BAHUS
TUTIOLIEHHOTO 3€pHa B paIOHE KOPMJICHHSI Ha JKMBOTHOBOJUECKHMX (epmax. IIpoaHain3npoBaHO BIHMSIHUE
croco6a 00pabOTKM CyXOro 3epHa Ha HAJOM KOPOB MPH MOJTYYEHHN KAYEeCTBEHHOTO NMPOHM3BOACTBA MOJIOYHOU
MIPOTYKINH.
MoJI04YHasi (pepMa, PALHOH, TOTOYHO-TEXHOJIOTHYeCKHe JHHUHU, arperar s IJIIOIIEeHHUs! 3epHa

IMocTanoBka mpodaemMu. BUKOpUCTaHHS BHCOKONPOAYKTUBHUX 1 BEIIMKOBAHTAXKHHUX
MallliH Ha HEBEJIMKUX TBAPUHHUIBKUX (epMax EKOHOMIYHO HEBMIiAHO. 301IbIIYIOTHCS
KamiTaJoOBKJIaI€HHS 1 aMOPTHU3alliiiH] BiIpaxyBaHHs, a B 0ararbox BUIMAAKaX iX 3aCTOCYyBaHHS
OOMEXY€eThCS PO3MIpaMU MPHUMILIEHb, BIJCYTHICTIO CIELIaJIbHUX CXOBHII KOPMIB, JOPIr 3
TBEPAUM MOKPUTTAM 1 T.A4. KpiM Toro, obcaru podiT Ha TBApUHHULBKUX (hepMax 3HUKYIOTh
KOe(]illiEHT BUKOPUCTaHHS TEXHIKH, YCKJIAJHIOIOTh OpraHi3alio pooiT 1 3aKpiIuIeHHsS KaJpiB.
Tomy mepeBara HaJIa€eThCAd HAMpsAMy, T[IOB'A3aHOTO 3 BUKOPUCTAHHSM CIEIIaJbHUX,
ManorabapuTHUX, €HEProeKOHOMIUYHUX MAIlMH 1 KOMIUJIEKTiB OONaAHAHHS I MeXaHi3allii
TPYJAOMICTKMX HPOLECIB, KOMIUIEKTAllli ITOTOKOBO-TEXHOJOTIYHUX JIHI HAa MOJIOYHHUX
depmax [1,2,3,6].

AHami3 ocTaHHiX gocaigxens i myoOaikamii. Jlo mamma Ta oOmagHaHHS IS
MexaHi3allii TBApUHHUIITBA MIPE SIBISIOTh OCOOIMBI BUMOTH, OCKIIBKA MAIIMHHU 1 MEXaHI3MH
Oe3rnocepeIHbO BIUIMBAIOTh HA KHUBI OpPraHi3MH Ta CEPEJOBHUIIIE, /1€ MPOTIKAIOTh O10JIOTIYHI 1
¢izionoriuni mpomecu [5]. 106 monermmMTyd MiArOTOBKY KOPMIB 10 3rOJOBYBaHHS i
HOJIMIIUTH 1X 3aCBOEHHS OpraHi3MOM TBAapHMHM Ha MOJIOUHUX (epMmax cepeaHiX po3MmipiB
BUKOPHUCTOBYIOTh 1oipiOHIOBaYI 36pHOBHX KOMITOHEHTIB, rpyoux KOpMIB,
KOpeHeOyJIbOOIUIONIB, @ TAKOXK yHIBepCallbHI JJIS IEKIJIbKOX BUIB KopMy. IIpu BukopucTtansi
3/IpIOHEHOr0 3€pHa B SKOCTI KOPMY TBapuMHaM, HEOOXIJHO BPaxOBYBAaTH, 110 MPHU BUCOKOMY
CTymHeHi 3JpiOHIOBaHHS 3 HACTYIHHMMHM OIEpallisiMU TPAHCIOPTYBaHHS, NMEPEBAHTAKEHHS 1
BUJIaul B CyXOMY BUJI, 3/jpiOHEHa Maca MOPOMIUTh. Y IIbOMY BUIAJKY 301IbIIYIOTHCS BTPATH
JIOPOroro KopMmy, a MuJl HEraTUBHO BIUIMBAE HA 3/J0POB’Sl TBAPUH, OCOOIMBO MOJIOTHSIKY.

Haii6inpmmit edekt Big BUKOPHUCTaHHS 3€pHA 371aKOBHUX 1 OOOOBUX KyJBTYp MOXKHA
OTpUMATH TpPHU 3TOJOBYBAaHHI IX Yy CKJIali KOMOIKOpPMIiB, 30ajJaHCOBaHUX 3a TMOXUBHUMHU
pEUYOBMHAMHU — TPOTEiHYy, BiTaMiHIB 1 MIKPOEJIEMEHTIB y BIAMOBIAHOCTI 3 (hi3i0JOTIUHUMHU
notpebamu TBapuH. Ha manuii yac B paifioH rojiBii Ha MOJIOYHUX (pepMax BUKOPHCTOBYIOTh
IUTEIOIIIEHe 3epHO. HepiBHOMIipHE J03piBaHHS 3€pHA HE YCKJIQJHIOE HOTO OIpaIFOBaHHS.
BukopucToByroThCs 3eneHi, ApiOHI 1 3pyliHOBaHI 3epHa OTpUMaHi B pe3yJbTaTi TUTFOIICHHS
TUTACTIBII XapaKTEPU3YIOThCS 3pYHHOBAHOIO BHYTPILIHBOIO CTPYKTYPOIO 3€peH, IIO CIIPHE
OLIBII JIETKOMY MPOHUKHEHHIO B HUX 1 Jii IIUTYHKOBOT'O COKY B OpraHi3Mi TBapuH. Takuii
MPOAYKT XapaKTEPHU3Y€EThCS BHCOKUM CTYIICHEM 3aCBOIOBAHOCTI, MiJABHUINYETHCS MPUPICT
TBAapUH Ha BIJIrOAIBII 1 MO3UTUBHO BIUIMBA€ HA 3pOCTaHHs HAaA0iB MoJjoka. lliromieHHro
HiTA€TBCS K BOJIOTE 3€pHO, TaK 1 CyXe, OJHAK IUIACTIBII 31 3BOJIOXKEHOTO 3€pHa Kpalle
3aCBOIOIOTHCS OPraHi3MOM TBAPHH.

[Dmrommiika Mo)ke MaTH TMAacOBHM NpHBiA, Ba a0 TPU BaiblLs Ul PO3ILUIIOIICHHS
3epHa [4]. Arperar Juid IDIIONIEHHS 3€pHAa 3 TPhOMa POOOYMMH BAIBISIMHU JIO3BOJISIE
OJIHOYACHO IUTIOIIMTH JApIOHI 1 BENHMKI 3€epHa, HAMpHUKIad, KyKypymsy, O0o0Ou, ropox,
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OJTHOYACHO 3 BIBCOM, suMeHeM, mireHurero. lllupuHa mepmioi iiMHM TMOCTiHA, MIWPHHA
JpyTOoi LIUIMHU PETYIIOETHCS Ui OTPUMAaHHS HEoOX1aHO1 (pakiii. 3HOCOCTIHKICTh poOOUnX
OpraHiB — BaJIbIliB, B CEPEAHBOMY, B JIBa pa3H BUIIIE, HI’)K MOJIOTKIB y MOJIOTKOBHX JpOOapKax.
He moTpiOHI IIBUAKO3HOIIYIOU €IEMEHTH, TaKi K PelIeTa.

B rocnomapcTBax KpaiHM BHUKOPUCTOBYIOTH arperatd Jiis IUTIONICHHS 3€pHa
BITYM3HAHUX Ta 1HO3eMHHUX BHpOOHMKIB. Hampuknan, kommanii «Aiimo Kopreo Konenaiis»
(Pinnsumgis), pipmu «<SOMMER», MAX Haussler, «Grinder Bagger» (Himeuunna), Marcato
Marga Mulino (Itamis), Oldmill Crimper (benapycs), UIl «ArpoTeXHUK», TPYyNITAKOMITaHHA
«ATpPOKHT» 1 T.]I.

Banbuposi mmonmm ROmiLL M300, M600 [10] cepemHboro Ta BHCOKOTO Kiacy
MOTY>KHOCTI, IIUPOKO BHKOPHCTOBYIOTHCS Ha TBApUHHHUIBKHX (epMmax. be3 momaTkoBoi
TEXHOJIOTiT BOHHU 3a0e3MeYyIoTh IMiArOTOBKY IOpIid KOPMY Ha HACTyIHHW JICHb Ta
CTBOPIOIOTH HasiBHI pe3epPBH Ha KiJbKa JTHIB.

3epuoBi mmommiku «Grinder Bagger» [7] 3ab6e3neuyioTh BUCOKOSIKICHE IUTFOIICHHS
3epHOBUX 1 0000BUX KynbTyp BosioricTio Bim 25 mo 40% 3 ogHOYacHUM 3aKiIaJaHHSIM
IUTIOIIIEHOTO MaTepially B IOJIMEpPHI pyKaBH 3aBIOBXKKHA A0 /5 M. [IpogyKTHUBHICTBH
wirommwiok Big 15 no 35 T/ron, B moeqHaHHS 3 MOXKIIMBICTIO YCTAHOBKH ITaKyBaJIbHHX
Buxomis Bix 1,2/ 1,5/ 2,0/ 2,4 M. MOKJIHBIiCTh OJHOYACHOTO TUTIOIIEHHS 1 3aKJIaJIKH B PyKaB
JI03BOJISIE MiTIOpaTH Miclie 30epiraHHs KOpMy Ta 3a0IIaIMTH 4ac Ha WOro 3aroTiBii. Baiblli 3
KaHaBKH 3a0€3MeUyI0Th SAKICHE TUTIOIICHHS 3epHa OyIb-SIKOTO po3Mipy 0e3 pyiHYyBaHHS HOTO
CTPYKTYPH.

3epHOBI IOMIMIAKK «Superior» [8] maroTs mpoayktuBHicTIO Biax 4 1o 50 T/rox, sKi
MOXYTh BHUKOPHUCTOBYBATHCSA Ha (hepMax 3 Pi3HOIO YHCENBHICTIO MOTroiiB’s. BucokosikicHi
arperaTv Ui IUTIOIIEHHS 3epHa «SUPErior» 3abe3neuyroTh TPUBAIMHA TEPMIiH CITyKOH 1
BHCOKY HAJIHHICTh B €KCILTyaTaIlil.

[Tmrommnku  3epra  kommanii  «bioMike» [9] MaroTh BHCOKY MPOIYKTHBHICTH
(o 2,5t/rom) mpum HU3BKOMY EHEprocroXKHBaHHI. Hampuknan, TpauiiiiHa MOJOTKOBa
Jpobapka MPOAYKTHBHICTIO 2 T/ron mpamtoe Bin nsuryna 18,5..22 xBr, a mmomuika 3
AQHAJIOT1YHOIO MPOAYKTUBHICTIO crioxkuBac 4...7,5 kBT.

Arperar mis notnensst 3epHa [13-600 (puc.l) mpusHaveHHid IS TUTIOIICHHS 3epHA
110001 KyJIbTypH. 3acBOIOBaHICTh OTpUMaHOI Macu miaBuinyerbcs Ha 30% moOpiBHAHO 3
posapobieHor. Ilpu pobOOTI arperary BUKIIIOUAETHCA 3alWJIEHICTh NpumimeHas. He
YTBOPIOETHCSI OOPOIIIHO, TUM CaMUM BUKIIOYA€ThCS pyHHYBaHHs Oisika. MeHIe CrioXUBaHHS
€JIEKTPOeHeprii MOpiBHAHO 3 JpoOneHHsM. [lOTyXHICTH enekTpoaBuryHa — /kBT.
IMpoayxruBHicts 10 1000 kr/ron. ArperaT npocTHil B eKCILTyaTallii.

Pucynox 1. — [Tmrommixka muist 3epua [13-600 Pucynox 2 — Bankosa-mronika BITK-150
Jlocepeno: suxopucmaro [10]

166



ISSN 2414-3820 KoHcTpyroBaHHs1, BAPOOHHMIITBO Ta EKCILTyaTallis CLUTbChKorocroaapchkux Marms, 2018, purr. 48

Jlpobapka BankoBa-mumontika BIIK-150 (puc.2), npusHadeHa mus ApoOIeHHS i
IUTIOLIICHHS 3€pHOBUX 1 0000BHX KynbTyp. s momaHHs 3epHY MIACTUYHOCTI, iHOMI HOTO
3BOJIOKYIOTh, AoAaroun mpubnu3Ho 20 4acTUH BOAM BiJ Bark 3epHa 1 BUTPUMYIOTh IPOTITOM
no6u. Arperat mae npoayktuBHicTh 100...150 kr/ron, moTyKHicTh eJIeKTpoABUTryHa 2,2 KBT.

IlocTanoBka 3aBjaaHHsA. MeTor poOOTH € OOTpyHTyBaHHS BHOOpY OOJIaJHaHHS B
TEXHOJIOT11 MpOIeCy MPUTOTyBAaHHS KOPMIB Ha MOJIOUHIN (epMi 3 BUKOPHUCTAHHSAM arperary
JUTS TUTEFOIIICHHS 3€pHA, /TS 30UThIIEHHS SIKICHOTO BUPOOHHUIITBA MOJIOYHOI MTPOTYKIIIi.

MeToauka exkcnepuMeHTy. Bu3HaueHHS MacoBOI YaCTKU IJKUPY Yy MOJOII
MPOBOAWIIOCH KHUCIOTHUM MetoaoM [epOepa BiamoBimao no 'OCT 5867-90. BusznaueHHs
MacoBOi YacTKH Oifka B MOJIOI MPOBOJUIOCH KOJOPUMETPUYHUM METOJIOM BiJMOBIAHO 10
I'OCT 25179-90.

Bukiiax ocHoBHOro marepiaiay. 3 ypaxyBaHHSM Ha0Opy KOpMiB, L0 CTaHOBIATH
pamionn s BPX, po3poOieHa TeXHOJIOTIYHA cXeéMa KOPMOIPUTOTYBAJIBHOTO BiJUIIICHHS
MojouHoi depmu (puc. 3) YV HboMy mepembaueHi Taki TEXHOJOTIYHI JiHIl, KOHI[KOPMIB;
KOpeHeOyIbOOIUIONIB; TPyOUX KOPMIB; MOKUBHUX PO3UYHMHIB; 3MILITYBaHHS 1 pO3/1a4i KOPMIB.

1%

]

o g "A".a"._".a"4".".;‘;‘-:;‘1".".;'.;‘1";'.;‘;.."'".L,' ! §

1 — tpancnoprep kopeneOynbpoomoniB TK-5; 2 — mnek cknanansuuii TYY-2A; 3 — OyHKep KOHIIKOPMIB
BCK-10; 4 — nopist HIII'-10; 5 — 6Gyakep-BaroBumiproBad; 6 — mpobapka 3epra (tumy «TaBpist»); 7 — 3MitryBad
JIC-1; 8 — mmromunka 3epHa (tumy [13-T-0,1) 9 — mirek posnoaineauit TYVY-2A; 10 — noapiOHoBay
kopenernofiB (tumy KITHU-4); 11 — mMuiika kopeHeOyaIp00III0/1iB 3 KaMeHeBIoBIoBaueM; 12,15 — Tpancmoprep
turty TC-40; 13 — 3mimyBa4-po3aasay; 14 — xuBmIbHUK-NIOAPiOHIOBaY rpyoux xopmis [13M-1;

16 — obmagHAHHS [T PO3YHHIB

Pucynoxk 3 — TexHoJsI0Ti4HA CXeMa KOPMOIPUTOTYBaJIbHOTO BIIICHHS

Joicepeno: suxopucmarno [2]

Jlinist koHnKOpMiB ykimodae Hopiro HIII-10 (4, puc.3) i3 npuitoMHEM OyHKEpOM, JBa
mojepHizoBanux OyHkepu BCK-10 (3), eMHOCTI SKHMX TMOMIJICHI BEPTUKAIbHUMU
MEePErOpPoIKAaMHU Ha YOTHUPH BIACIKMA 3 MOKIIUBICTIO 1HIMBIAYaJTbHOTO BUBAHTAKEHHS KOPMY 3

167



ISSN 2414-3820 KoHcTpyroBaHH:, BUPOOHHUIITBO Ta KCILTyaTaIlisl CUTbchKorocrnonapebkux Mamvd, 2018, Bu. 48

KOKHOTO BiJICiKy, OyHKep-BaroBumipioBau (5) /i BiJBaHTa)XyBaHHS TMOPIii KOPMY
BIJINOBIJTHO JIO PELIeNTy pailioHy, po3noauibHuii mHek TYVY-2A (9), 3mimryBad 1abopatopHuit
JIC-1 (7), npobapka mmrormiaka Ty 113-T-01 (8) i mHek-3mimyBau 36ipauit TYVY-2A (2).
Jlinisi KOpeHeOyILOOIUIONIB yKiI0Uae TpaHcnoprep KopeHeOyspoortonis TK-5 (1), muiiky
KOpeHeOyIp00ILIoAiB 3 KamMeHennoBmoBaueM (11), moapiburoBau tumy KITH-4 (10).

Habip oGmagnanHs JiHII KOHLEHTPOBAHUX KOPMIB J03BOJIIE BUKOHYBATH OIEparlii:
MPUIOM, HAKOIWYEHHS, 30epiraHHs KUIBKOX BHJIIB KOMOIKOpMY a00 3€pHOBUX KYJIBTYD;
JI03yBaHHsS BHJA4y TOTOBHUX KOMOIKOpMIB B JIiHIIO 3MIIIyBaHHS; J1030BaHE HAKONWYECHHS
JNEKUTBKOX BHIIB 3€pHA, 3MINIyBaHHS iX 3 HACTyIMHUM IUTIONIEHHSM 1 TPAHCIOPTYBAaHHIM
OTPUMAHOTO KOPMY Ha 3MIIITyBaHHS 3 IHITUMU KOMITOHEHTaMH.

Ha cepemnix monowynumx (epmax Q0 3roJOBYBaHHS MOYKHA BHUKOPHUCTOBYBATH O
70...100 kr mIIOUIEHOTO 3€pHa Ha JIeHb 3aJIe)KHO BiJ MPOAYKTUBHOCTI TBapuH 1 BMlCTy
npoTeiHy B 3epHi. JIOMOBHIOIOTH TPOTEIH 3a paxyHOK OOpOOKH Cymimlli 3EpHOBUX 1
3epHO0000BUX KyNbTYp. B TUTFOIIIEHOMY sdMEHI MiIBUILYETHCS BMICT ITyKpy B 3epHi B 1,7
pa3u, 3HIKYETHCS BMICT KIITKOBUHU Ha 22,5%, a kpoxmMaito — Ha 26%. J{ist mopocioro craga
B KOMOIKOpM BBOJATH HE MeHIIe 25% IUTIONEHOTO 3epHa, a s TensaT — 35%. Yaii Bin
3roJIOBYBaHHs TaKOi CyMIlIl MiJBUIIYETbCsA Ha 7...8 %, a B po3paxyHKy Ha OJHY TOJIOBY
30imbmuBes 3 5950 kr g0 6440 xr. Po3risiHyTO BITUB crmoco0y 0OpoOKM 3epHa Ha HAO1, AaH1
3aHeceHo B Tadu. 1.

Tabmuus 1 — Baus ciocoby 00poOku 3epHa Ha HAJO1

Buyx 06pob6iienoro kopmy
[Tapamerpu [TonpiGHeHe Menene 1
ILmomerrs 10x10mMm IpaHyJIbOBaHE

Mou1oko Kr/neHp 23,0 20,4 19,8
4% MoJ0KO Kr/ieHp 22,7 20,9 19,9
Kupu % 3,92 4,14 4,01
Bupo6HHIITBO KHPa, 904 955 792
r/neHn

binok 3,04 2,96 3,08
Bupo6uunreo OuIKa, 701 615 614
r/nens

Jicepeno: pospobaeno asmopom

Sk BUAHO 3 MaHWX, NpUBEIEHUX B TaOs. 1, HamOi MoloKa 30UIbIIYIOThCS Ha 8% mpu
BUKOPHCTaHI TUTIOIMIEHOTO 3epHa. JKUpPHICTH MOJIOKa 3MeHIwiIach Ha 5,4%, MOPIBHAHO 3
BUKOPHUCTAHHSAM IMOJIPIOHEHOT0 3epHA, a BUPOOHUITBO Oinka 30ibmmmiocsk Ha 14,3%.

BucHoBku. B 3a1ex)HOCTI Bil KOHCTPYKTUBHOI'O BUKOHAHHS arperar AJsl IUTFOIIEHHS
3epHa Ma€ MPOAYKTUBHICTH Big 1 710 5 T/roja i1 Oinblie, mpaitoe Ha BCIX BHIAX 3CPHOBHX 1
0000BUX KyJIbTYp, HE BUMArae JOAATKOBOTO OUHMINEHHS 3€pHA Micisa KoMmOaiiHa, MOTYKHICTh
Ha TpUBiA 3epHOIUTIOMIKK Bifg 1,5 no 12 xBt. Arperar [uisi IUIIOIIEHHS 3€pHAa MOXeE
MPAIIOBaTH, SIK BiJl
3-x (a3Hoi, Tak 1 ogHOda3HOi enekTpuuHOi Mepexi. Moxuuil npusia Big BBII tpakTopa.
3epHOIUTIONIIIKA OKYIAEThCSl BiA OAHOIO JO I'SITH MICSLIB POOOTH, SIKIIO BpPaxOBYBaTH
Tinbku ekoHoMito 10% 3epHOBOi YacTUHM KOMOIKOPMY 3 BUKOPUCTAHHSM ILTIOIIEHOTO 3€pHA
B IIOPIBHSHHI 3 NOAPIOHEHHUM.

Bukopucranusa arperarty Ui IUIIOIIEHHS 3€pHA B HMOTOKOBO-TEXHOJIOTTYHMX JIHISX
NPUTOTYBAaHHS KOPMIB MO3UTUBHO BIUIMBAE HA MPOAYKTUBHICTH TBAPHH, AKICTh MOJIOKA, IO
0COOJIMBO aKTyalbHO B Cy4aCHMX YMOBAX rOCIOIapIOBaHHS.

168



ISSN 2414-3820 KoHcTpyroBaHHs1, BAPOOHHMIITBO Ta EKCILTyaTallis CLUTbChKorocroaapchkux Marms, 2018, purr. 48

Crmcok mitepatypu

1. Kyxta K.O. EBomromiss TexHONOTIH Ta o0OJagHAaHHS JUIi TPUTOTYBAaHHS KOMOIKOPMIB — OCHOBA
JOCIIKCHHSI CKOHOMIYHOI €()EeKTHBHOCTI KOPMOBHUPOOHHUIITBA. TexHono2uueckuii ayoum u pesepebl
npouseoocmesa, 2013. Ne 6/3(14). C. 21-25.

2. [Tarnenko B.A. Komriuteke MamuH i MeXaHH3alMd Maibix (epm: yued.mocod. Kues: YkpixkuBmari,
1988. 185 c.

3. Peznuk E.JM. ManbiM ¢depmMaM — COBPEMEHHYIO KOPMOIIPHIOTOBUTEIBHYIO TEXHUKY. Tpaxmopsl u
cenvckoxozaticmeentoe mawunocmpoenue, 1985. Ne 6. C. 51-57.

4, IT.A. CaBunsix, B.A. KazakoB. YHUBepcanbHas MIIIONMIWIKA 3epHA. Mexanusayus, asmomamusayus u
Mawunnwie mexrnono2uu 6 scusomnosoocmee, 2011. Ned(4). C.59-63.

5. Cxisip O.I'., bonrsaceka H.I. MexaHizallisi TeXHOJIOTIYHUX HPOLECIB y TBApPUHHUITBI: HaBY. MOCIOH.
Kuis: KonopIlpunr, 2012. 718c.

6. Sceneupkuii B.A., [1aBnenko B.A., HeBmepxxunpkuii [.B. Mexanizanist TpyIOMICTKHX pOOIT Ha Majaux
¢depmax: Hau.moci6. Kuis : Ypoxkaii, 1990. 160 c.

7. 3epuoBbie mronmiaku  «Grinder Bagger». URL: http://www.zapagro.ru/ru/catalog/91/106. / (marta
obpamtenus: 15.06.2009).

8. 3epHoBsie mmonike «Superior». URL: http://www.zapagro.ru/105/. (nata o6pamenus: 15.06.2009).

9. Kak caenars kopmienne 6osem 3(h(HEeKTHBHBIM, COKOHOMUB TIPH 3TOM 3JIEKTPOIHEPTHIO, MECTO U BpeMs,
HeoOxomuMble Uit mpurotosieHus kopmoB. URL: http://biomiks.opt.ru/shop/1499908.html. (mata
obpamenus: 15.06.2009).

10.  Tlmomunke ¥ KOMOMKOpMOBBIC 3aBombl. Jlmsi cpemuux cenbckoxossiictBenHbix. URL: http://eac-
agro.ru/products/pljushchilki-i-kombikormovye-zavody.

References

1. Kukhta, K. O. (2013). Yevolyutsiya tekhnologiy ta obladnannya dlya prigotuvannya kombikormiv —
osnova doslidzhennya yekonomichnoi yefektivnosti kormovirobnitstva [Evolution of technologies and
equipment for feed mixture preparation - the basis for the research of economic efficiency of feed
production]. Tekhnologicheskiy audit i rezervy proizvodstva. 6/3(14), 21-25 [in Ukrainian].

2. Pavlenko, V.A. (1988). Kompleks mashin dlya mekhanizatsii malykh ferm [Complex machines for the
mechanization of small farms]. Kyiv: Ukrzhivmash[in Ukrainian].

3. Reznik, Ye.l. (1985). Malym fermam — sovremennuyu kormoprigotovitel'nuyu tekhniku [Small farms -
modern feeding equipment]. Traktory i sel'skokhozyaystvennoye mashinostroyeniye, 6, 51-57. .[in
Russian].

4, Savinykh, P.A., .Kazakov, V.A (2011). Universal'naya plyushchilka zerna [Universal Grain Sweeper].
Mekhanizatsiya, avtomatizatsiya i mashinnyye tekhnologii v zhivotnovodstve, Ne4(4), 59-63.[in Russian.

5. Sklyar, O.G., Boltyans'ka, N.I. (2012). Mekhanizatsiya tekhnologichnikh protsesiv u tvarinnitstvi: navch.
Posibnik [Mechanization of technological processes in animal husbandry]. Kyiv: Kolor Print [in
Ukrainian].

6. Yasenets'kiy, V.A., Pavlenko, V.A., Nevmerzhits'kiy, 1.V.(1990). Mekhanizatsiya trudomistkikh robit na
malikh fermakh [Mechanization of labor-intensive work on small farms]. Kyiv : Urozhay [in Ukrainian].

7. Zernovyye plyushchilki «Grinder Bagger» [Grain conditioners "Grinder Bagger"]. zapagro.ru. Retrieved
from http://www.zapagro.ru/ru/catalog/91/106. / [in Russian].

8. Zernovyye plyushchilki «Superior» [Grain conditioners "Superior']. zapagro.ru. Retrieved from
http://www.zapagro.ru/105/ [in Russian].

9. Kak sdelat' kormleniye boleye effektivnym, sekonomiv pri etom elektroenergiyu, mesto i vremya,
neobkhodimyye dlya prigotovleniya kormov [How to make feeding more efficient, while saving energy,
space and time required for the preparation of feed]. biomiks.opt.ru. Retrieved from
http://biomiks.opt.ru/shop/1499908.html [in Russian].

10.  Plyushchilki i kombikormovyye zavody. Dlya srednikh sel'skokhozyaystvennykh obshchestv

[Plyushchilki and feed mills. For medium agricultural]. eac-agro.ru/products. Retrieved from http://eac-
agro.ru/products/pljushchilki-i-kombikormovye-zavody. [in Russian].

IrynaVelit, Assoc. Prof., PhD tech. sci.

Poltava State Agrarian Academy, Poltava, Ukraine
DenysBondarenko, engineer — mechanic

Farmstead "Rice-Maksymko" of Poltava region, Poltava, Ukraine

Aggregate for Rolling of Grain in Technological Lines of Feed Unit in the Dairy Farm

169



ISSN 2414-3820 KoHcTpyroBaHH:, BUPOOHHUIITBO Ta KCILTyaTaIlisl CUTbchKorocrnonapebkux Mamvd, 2018, Bu. 48

At this stage of livestock development, the preference is given to the direction associated with the use of
special, small-scale, energy-efficient machines and sets of equipment for the mechanization of labor-intensive
processes, complete set of flow-technological lines on dairy farms. Choppers of grain components are used to
facilitate the preparation of feed for feeding and to improve their animal assimilation on medium-sized dairy
farms. In the ration of feeding on dairy farms using rolling the grain. The resulting of crashed of flakes are
characterized by the destruction of the internal structure of grains, which facilitates the easier penetration of them
and the action of gastric juice in the body of animals. Such a product is characterized by a high degree of
digestibility, an increase in the growth of animals on fattening and positively affects the growth of milk yield.
The rolling grain is exposed both to wet grain and dry, but the flakes of the wet grain are better absorbed by the
animal organism.

The purpose of the work is to substantiate the choice of equipment in the technology of the process of
preparation of feed in a dairy farm using a unit for rolling the grain, increasing the production of dairy products.

The article presents the analysis of aggregates for the rolling of the grain. The choice of equipment in
feed preparation technology is considered. The technological scheme of the feed unit of the dairy farm is
presented. he use of the aggregate for rolling grain in flow-technological lines of concentrated feed is
analyzed.The use of the aggregate for rolling grain in flow-technological lines of concentrated feed is analyzed.
The expediency of use of rolling grain in the diet of feeding on livestock farms is considered. The influence of
the method of processing dried grains on the livestock of cows, obtaining qualitative production of dairy
products is analyzed.

Depending on the constructive design, the aggregate for rolling grain has a productivity of 1to 5t/ h or
more, works on all types of grain and legume crops, does not require additional cleaning of grain after the
combine, the power of the rolling grain from 1.5 to 12 kW. The grain grinding unit may work like a grinder 3-
phase, and single-phase electrical network. Possible drive from the shaft selection power of the tractor's . The
aggregate for rolling of the grain saver pays off from one to five months of work, taking into account only the
economy of 10% of the grain part of the compound feed with the use of rolling grain compared with the crushed.

The use of the aggregate for rolling of the grain in the flow-feed lines positively affects the productivity
of animals, the quality of milk, which is especially relevant in modern conditions of farming.
dairy farm, ration, flow-technological lines, aggregate for rolling of the grain
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Kputepii oLIHKK SKOCTI MpOlIeCy cemnaparlli HaCIHHEBOI
CyMIIIIl

B pesymnpTaTi MociiKeHb 3aIpOIIOHOBAHI y3aradbHIOIYi KPUTEPii SKOCTI BUKOHAHHS TEXHOJOTITHOTO
mpoliecy cemapailii HaciHHEBOrO Matepiany. [[Jis TeXHOJIOTYHOro MpoIlecy cerapailii HaCiHHEBOI CyMilmi, B
pe3ynbpTaTi SAKOTO (pakilis KOMIIOHEHTa Oe3MepepBHO PO3MOAUISETHCSA B3MIOBXK JiHII po3po0ieHo KoedirieHT
posmojiy. A JuIs  TEXHOJOTIYHOTO TIpOIecy cemaparii, B pe3ylnbTaTi SKOro Qpaxiis KOMIOHEHTa
PO3TOAIIAETECS UCKPETHO, B SKOCTI y3aralbHIOIUOTO KPUTEPII0 MPUHHATO CyMapHY KOHIIEHTPAIlF0 HACIHHSA
MPOXOY 1 CXOLIy.
cenapaiisi, AKicTh, KpuTepiii, HaciHHs, cyMilll, Mpouec, oliHKa
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