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1. MexaHiKO-TeXHOJIOTiYHE OOIPYHTYBaHHS [TapaMeTpiB 06JIafHAHHS 4J1s1 i BUIEHHS €HepreTHYHOi aBTOHOMHOCTI

Arpo€koCucCTeEM

2. The mechanical and technological substantiation of the equipment parameters for increasing the energy self-
sufficiency of agroecosystems

Pedepar:

1. Y nucepratii o6IpyHTOBaHO MeXaHiKO-TeXHOJIOTi4Hi OCHOBY J1s1 GopMarisaliii CTpyKTypU arpoeKoCUCTeM Ha
OCHOBI ONITHUMi3allii B3a€MO3B'3KiB MiXX €JIEMEHTAMM arPOEKOCHUCTEMHU Y BUBHAYEHOMY Jialla30Hi yMOB.
YIockoHaneHo o61aiHaHHS 4J1s1 BUPOOHMITBA 6i0€HEPropecypcCiB MJISIXOM MiHiMizallii 10ro eHeproeMHOCTI IpU
30epesKeHH] SIKICHUX II0Ka3HMKIB TeXHOJIOTIYHUX IPOoLieciB.CTBOPEHO: MaTEeMaTUIHY MOJieJIb 06€pTOBOTO
MEeTaHTEeHKa Ha OCHOBI MiHiMaJi3allii eHeproBuTpaT Ha nepemillyBaHHS Cy6CTpaTy, 10 BpaxoBye BHYTPIllIHii paziyc
Ta po60OYy [NOBXUHY 6i0opeakTopa, KyTOBY LIBUAKICTb, (POPMY Ta KiJIbKiCTb JIONATOK JJ151 IIEPEMIIyBaHHS 6iomacH,
1iNIbHICTB, AMHAMIYHY B'I3KiCTb, pOpMY, pO3MipH Ta BMiCT TBep0i (PpaKliii, a TaKOK TEXHOJIOTIYHI NapameTpu

npolecy BUpOOHUIITBA 6ioMeTaHy, a came: piBeHb 3all0BHEHHS 6i0Macoi0 METaHTEHKA Ta IIMOWHY 3aHYPEHHS



METAHTEHKA Y 30BHIIIHbOMY KOPIIyCi; MaTeMaTUYHY MOJeJIb PO3IOiIbHAKA MOBITPS 17151 €HEProeeKTUBHUX
KOTJIIB i3 BEpXHiM rOpiHHAM, 1[0 6a3yeThCsl HA BU3HAYEHHI 107javi OBITPs [0 30HU rasudikariii Ta 3ropsiHHS i3
3a0€31e4eHHSIM MaKCUMaJIbHOI TEeIJIOBOI MOTYKHOCTI Ta BPaxOBYye iaMeTp Ta KiJIbKiCTb OTBOPIB [1J1s Mofayi
IIOBITPS, FEOMETPUYHI pO3MIpH i aepOAMHAMIYHUI OIIip PO3IOJiIbHMKA IIOBITPS Ta BUTPATH IOBITPS Y€PE3 HHOTO;
MaTeMaTU4Hy MOJIeJIb €HEPro30epiralnuoro LUPKyJISLiHOrO epeMillyBaHHS eMyJIbCii y HUPKYISLiAHUX
3MilllyBavyax y XoJi BUpOOHMIITBA IM3eJIbHOTO Oiomnasypa i3 3a6e3rnedyeHHsIM HeoOXiTHUX PO3MipiB obsacTei
nepemillyBaHHs, IEPe6Iry peaklii Ta ypaxyBaHHSM F€OMETPUYHUX PO3MipiB KOPIyCYy UUPKYJISLIMHOIO 3MilllyBaya,
nojadi Hacoca, napameTpiB (OPCYHOK, & TAKOXK IYCTUHU Ta JUHAMIYHOI B'SI3KOCTi €MYJIbCil.

2. The paper substantiates the mechanical and technological principles of formalizing the structure of
agroecosystems on the basis of optimizing the interdependence between the elements of the agroecosystem
within a specified range of conditions. The equipment for the production of bioenergy resources is improved by
means of minimizing its energy capacity with all qualitative indices of the technological processes preserved.The
author has also designed a model of a rotary methane tank on the basis of minimizing energy consumption for
substrate mixing which takes into account the interior radius and the bioreactor effective length, the angular
speed form and quantity of blades for mixing biomass, density, dynamic viscosity, form, dimensions and content of
hard fraction, as well as such technological parameters of the biomethane production process as the level of
methane tank filling with biomass, the depth of the methane tank submergence in the outer body, the
mathematical model of an air distributor for energy efficient boilers with top combustion which is based on
determining the air feed in the zone of gasification and combustion for ensuring the maximum heat capacity with
respect to the diameter and quantity of holes for air feed, the geometrical dimensions and the aerodynamic
resistance of the air distributor and air discharge from it; the mathematical model of the energysaving circulation
mixing of emulsion in circulation mixers in the process of diesel biofuel production with the provision of obligatory
dimensions of mixing areas and reaction flow with respect to the geometrical dimensions of the circulation mixer
body, pump feed, parameters of injectors, as well as the density and dynamic viscosity of emulsion. The author has
developed the mathematical models which make it possible to substantiate the constructive and technological
parameters and to establish the standard size rows of rotary methane tanks for obtaining biogas, as well as boilers
with top combustion for burning straw and circulation mixers and distributors for obtaining diesel biogas of the
prognosticated efficiency.
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