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1. TeopeTryHe Ta ekCliepUMeHTaIbHe OO PYHTYBaHHS TEXHIKO-TEXHOJIOTIYHOI CHCTeMU BUPOOHUIITBA i

BUKOPUCTaHH 6i0NaMBa y CiJlbCbKOMY IOCIIOJIaPCTBI

2. Theoretical and Experimental Justification of Technical and Technological System of Production and Use of
Biofuels in Agriculture

Pedepar:

1. Incepraliiio puUCBsYeHO BUPIlIEHHIO HAYKOBO-TIPUKJIAIHOI [IpO6JIeMU pO3pO0JIeHHS Mojiesiel i MeTOiB
TEXHIKO-TE€XHOJIOTYHOr0 OOI'PYHTYBaHHSI CUCTEMU BUPOOHUITBA i BUKOPUCTAHHS 6i0MaMB Yy CilIbCbKOMY
rocrnopapcTsi. s BupileHHs JaHoi Mpo6ieMy BU6PaHO OCHOBHI METOZIU i METOJIMKY TEOPETUYHUX Ta
€KCIIEpMMEHTAJIbHUX JIOCTI/IKEeHb, PO3P0O06JIEHO MOZeJIi IIPOLieCiB, sIKi Bi0OyBalOThCs IPU OYUILIEHHI 6ionu3ers,
METaHOBOMY 30pO/I>)KyBaHHi Ta rpaHy/0BaHHi 6iomacu. Po3po6aeHo MaTeMaTUYHY MOJIE€JIb CUCTEMU a€PO30JIbHOTO
IIPOMUBAHHS 6i0AM3Es, SIKa J03BOJISIE IIIIXOM PO3BSI3aHHS CUCTEMHU JUdepeHLialbHUX PiBHSHb BUBHAYATU
rapaMeTpy CUCTeMU IIPOMUBAHHS. PO3p06sieHO HayKOBi OCHOBU OOI'PYHTYBaHHS BUMOT JIO CUCTEM IiATOTOBKU Ta

IO3yBaHHSI CUPOBUHU B 6i0ra3oBill yCTaHOBL], 1110 BKJIIOYA€E: eKCIIEPUMEHTA/IbHE BU3HAYEHHS MaKCHMaJIbHOTO



BUXOZy 6iorasy rnpu nepiofnyHOMY 3aBaHTaKE€HHi CyOCTPaTy; PO3PO6IEHHS Ta BUKOPUCTAHHS MaTeMaTUYHOI
mogeJti PyHKIiOHyBaHHS 6i0ra3oBoi yCTAaHOBKU 1711 OTPUMAaHHS 3aJI€5KHOCTE BUXOy 6i0rasy Ipy IIOCTYIIOBOMY
Pe’KMMI 3aBaHTaKE€HHSI; OOIPYHTYBaHHS ONITUMAaJIbHUX I1apaMeTpiB J03yBaHHS KOCYOCTPATiB 3a JOIIOMOIOI0 METOY
IPaJlieHTHOTO CIIyCKy. PO3p006JIeHO METO, OOI PYHTYBAHHSI TEXHIKOTEXHOJIOTIYHMUX BUMOT O CUCTEMHU IiATOTOBKU
Cy6CTpAaTy LMIJISXOM BCTAaHOBJIEHHS ONITUMAJIbHUX OOCSTiB JO3YBaHHS CUPOBUHH, IO J1a€ MOXJIUBICTb OOIPYHTYBATH
KOHCTPYKTUBHI TapaMeTpu 00J1aHaHHS JJ1s1 IPUTOTYBaHHS i I03yBaHHS Pi3HUX BUIiB KOCYOCTPATiB. YOCKOHATIEHO
MaTeMaTU4Hy MoJesb QyHKIiOHYBaHHS 6i0ra3oBOi yCTaHOBKHY, B SIKiii, Ha BiIMiHY Bifl BifoMUX Mozeel,
BPaxOBYIOTbCS BTPATH MIOKUBHUX PEYOBUH, 5IKi 6aKTepii nepepobsioTh i BUKOPUCTOBYIOTh HA BUPOOHUILITBO 6iorasy,
110 JJa€ MOXJIMBICTb BPAaXyBaTH OiJbIly KiJIbKiCTb (PAKTOPIB IPU IPOTrHO3yBaHHI BUXOAY 6iorasy. YI,0CKOHAJIEHO
KOHLIEMNI1i10 (PYHKILiOHYBaHHS arpo0ioiH>KeHEPHOI CUCTEMU 3 BUPOOHULITBOM i 1epepoOKOIO CijIbCbKOrOCIIOaPChKO1
IIPOAYKLIi MJISIXOM BIIPOBAI>)KEHHS TEXHOJIOTIH Ta KOMILJIEKCY MAIIKH i 06J1aiHaHHSI BUPOOHULITBA AU3€JIHOTO i
rpaHyJIbOBaHOrO GionanuBa Ta 6iorasy, sika BiIpi3HSIETHCS Bif] BilOMUX THM, 110 CHPOBUHOIO 11711 BUPOOHHULITBA
6iorasy € Bigxoau 6i013ebHOTr0 i KPOXMabHOI'O BUPOOHUIITB Ta MOJIOKOIIEPEPOOKH, [1J1s1 BUPOOHUIITBA [TaJINBHUX
rpaHyJl i OpUKETIB O BiAXO[X CiZIbCbKOTOCIIOAAPChKOTO BUPOOHUIITBA, 1O 1a€ MOXJIUBICTb 361IbIIUTU IPUOYTOK

rOCIIOJAPCTBA Ta BUPIMIUTY ITpobsieMy yTusisanii Binxomis.

2. The dissertation is devoted to solving the scientific and applied problem of developing models and methods of
technical and technological substantiation of the system of production and use of biofuels in agriculture. In order
to solve the problem, the main methods and techniques of theoretical and experimental research, development of
the model of processes that occur during the process of clearing biodiesel, methane fermentation and granulation
of biomass are selected. A mathematical model of the system of aerosol washing of biodiesel has been developed,
which allows us to determine the parameters of the flushing system by solving the system of differential equations.
The scientific basis of the substantiation of requirements for the systems of preparation and dosing of raw
materials in the biogas plant is developed, which includes the experimental determination of the maximum yield of
biogas during periodic loading of the substrate, the development and use of a mathematical model of the
functioning of the biogas plant for obtaining the dependences of the biogas output in a gradual mode of loading,
and the justification by the method gradient descent of optimal dosing parameters of kosubstrates. The method of
substantiation of technical and technological requirements to the system of substrate preparation by the
development of a classifier of optimal amounts of raw materials is developed, which makes it possible to
substantiate the design parameters of equipment for preparation and dosage of different types of kosubstrates. An
improved mathematical model of the functioning of a biogas plant, in which, unlike the known models, losses of
nutrients, which bacteria are processed in support of their own life and production of biogas, are taken into
account, which makes it possible to take into account a greater number of factors when forecasting biogas output.
The concept of development of rural areas with the introduction of a system of technologies, machines and
equipment for the production and use of biofuels has been further developed, in which the biodiesel and starch
production waste and processing milk are used for the production of biogas, for the production of fuel pellets and
briquettes o agricultural waste that gives the opportunity to increase the profit of the economy and solve the
problem of waste utilization.
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