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2. Increasing processing of organic waste of arbitrary composition due to automatic control of raw material supply

Pedepar:

1. Incepraniiina po60Ta IpUCBIYeHA NiIBUILIEHHIO POAYKTUBHOCTI Ta KOHKYPEHTOCIIPOMOXXHOCTI
aBTOMAaTH30BaHOI CUCTEMU KEPYBAHHS YCTAaHOBKOIO TEPMiYHOI AECTPYKILIi 117151 IepepoOKU OpPraHidYHUX BiIXOLiB
IOBIZIBHOTO CKJIaAy NP iX TepMiuHii yruiisanii. [TinBuiieHHs NpOogyKTUBHOCTI Ta KOHKYPEHTOCIIPOMOXKHOCTI
BifOyBaeThCs 32 paxyHOK ifeHTudikallii ckiasy CUpOBUHU METOJIaMU Ta MOJEJISIMUA PO3PaxyHKY PiBHOBaXKHOTO
CKJIaZly IPOOYKTIB TEPMIYHOI IECTPYKLi. Y repmomy po3aisi «MeTtony TepMidHOiL AeCTPYyKIii OpraHiYHUX PEYOBUH
Pi3HOMaHITHOTO OXOIKEHHS Ta CKJIaAy»: — PO3IJISIHYTO MO>KJIMBI IKepeJla IOXOKEHHS OPraHiYHUX BiIXOiB.
BuokpemnieHo 1Bi ixHi rpymnu: Bigxonu 6iomacu Ta TBepzi nodyTosi Bimxonu. — [IpoBeeHo OLjiHKy eHepreTUYHOro
IIOTeHIliajly pOCJIMHHOI 6ioMacu B YKpaiHi. PO3rissHyTO MOXKIIMBI TEXHOJIOTIUHI CXeMU MIPOLieCy TePMOIEeCTPYKLii
6iomacy Ta crioco6M ynpasiliHHSI HUMU. — BU3Ha4€HO CTPYKTYypy TBEPAUX [10OYTOBUX BifXoAiB. BusiBjiIeHO
3aJIEXKHICTD CIIiBBIIHOIIEHHS] KOMIIOHEHTIB, 110 BXOMSTh 4O BiIXOIiB, Bif IIOPY POKY Ta IXKEpeJia IOXOIKEHHSL.

Po3ry1iHyTO MOXUINBI TEXHOJIOTIUHI CX€MHU I1epePOOKY TBEPAUX IIOOYTOBUX BiIXOZiB. — 3a3HAaU€HO CKJIAJIHICTh



PO3pO6IIEHHS MOJIeli TIPOLIeCY TEPMOIECTPYKILI 7151 Pi3HUX BUZIB CUPOBUHMU. SIK OIMH 3i IJISXIB pO3B'sI3aHHS 1Lii€i
po6seMu BUJJIEHO allpOKCUMALiiHUM criocib mobynosu mogedi. BingHaueHo HeobXigHicTh Ppopmantizanii 1iporo
npotecy. Y gpyromy poszini «Po3pobka Mozesi po3paxyHKy CKIaly Ta €eHepreTHYHoi XapaKTepUCTUKU IPOJYKTiB
TEPMOJECTPYKLii OpraHiyHUX pe4oBuH»: — OTpUMaJsa NOJaNbIINNA PO3BUTOK Mo QiKallisg MOZeJli Ta aJlTOPUTMY
PO3paxyHKYy IIPOLLECY PIBHOBAXXHOI TEPMOAECTPYKLil OpraHiyHuX ped4oBuH. — KOHCTAaHTH XiMiYHOI piBHOBArHu, siKi
3a3BMYail HaBOJATHCS /JIs NAPLiaJIbHUX THCKIB, OyJIM alaliTOBaHi /1711 MOJIbHMX YaCTOK, 11O JO3BOJIMIIO
BHMKOPHUCTOBYBATHU iX y MOIUQiKoBaHill moneJi. — Iy nepeBipKy Ta HifTBEPIKEHHS TOUHOCTI METOAy OyJIa
poBefieHa Bepu@ikallist Ta Bajyigalis Ha NPUKIIALi pO3PaxyHKy CKJIALy MPOILYKTiB 3TOPSHHS, MO BKJIIOYAIOTh
ra3ornofioHy Ta KoHAeHCcoBaHy ¢as3u. — [Toka3zaHo 4yTIMBICTb BUBHAUYEHHS KiJIbKICHOTO CKJIafly Ta TeMIlepaTypu
IIPOJYKTIB 3rOPsIHHS ITPU BUOODI ix epesiky, 110 Bifpi3HsIeTbCs Bif peasbHOro. — OTpuMara Nojasabinil pO3BUTOK
iMiTalifiHa MoieJb IPOLIECIB MipoJIi3y Ta ra3u@ikariii, o g03BoJIsie OTPUMATU CKJIA TPOAYKT-Ta3y 3
MaKCHUMAaJIbHOIO TEIJIOTBOPHOIO 3[ATHICTIO IIPY MiHIMaJIbHIN KiJIbKOCTI BYIJIEL€BOTO 3aJIMIIKY IIPY PI3BHOMY CKJai
BUXiJJHOI CUpOBUHU. B TpeTboMy po3zisi «Po3pobieHHs MeToy TO6YOBU JiHINHO] apoKkcuMaliiiHoi
IvdepeHLiaTbHOI Mogesli 06'eKTa KepyBaHHsI»: — OTPMMaHO 32 AOIIOMOrOI0 IIEpeTBOPEHHS Jlamnsaca Ha OCHOBI
anpoKcuMalii y BUIJAi CTENIEHEBOTO PAAY €KCIIEPUMEHTAIbHOI XapaKTEPUCTUKY PO3rOHY, il BUpa3 y poCcTopi
300pa’keHb y BUIJISIII CKOPOUEHOro psiy. — [TokazaHo MOXKIIMBICTb IIOOY0BY IBOBUMIPHOI allpOKCUMALiHO]
MOJI€JIi Ha OCHOBI OTPMMAaHOI OZHOBUMIPHOI MOJieli. — Briepie 3aCTOCyBaHHS PO3IJISHYTOrO METONY IIifl 4ac
HaJIAIITYBAHHS aBTOMAaTUYHUX PETYJISATOPIB 1a€ 3MOTY allPOKCUMYBATU 00'€KTU KEPYBAaHHS 3 HE MOHOTOHHOIO
KPUBOIO PO3roHy. B ueTBepTOMy po3zini «CrucTteMa KEpyBaHHS YCTaHOBKOIO TEPMOLECTPYKLii OpraHiYHUX PEYOBUH
pi3HOro noxomkeHHs»: — byya po3pobseHa imiTauiiiHa MaTeMaTH4YHa MOJ€JIb YCTAHOBKU TEPMOZECTPYKLIii

eTalli MOJIe/IIOBAHHS iCHYIOTb PEKMMHU POOOTH, 32 SIKUX YCTAaHOBKA MO>KE MTEPENUTHU 3i CTIKOTrO CTaHy B HECTINKNI
4epe3 HasIBHICTb IO3UTUBHOT'O 3BOPOTHOTO 3B'A3Ky. — [ToKa3aHo, 10 Ha eTalli MOJE/II0OBAaHHS aBTOMAaTUYHOI CUCTEMU
peryiioBaHHS JOCTAaTHbO BUKOPUCTOBYBATY OJHOKOHTYPHI PETYJIATOPU. — BCTaHOBJIEHO, 10 CUCTEMA PETYJIIOBAHHS
nobpe crpaBisieThbCs 3i 30ypeHHsIMU. 3a Pi3HOCIPSIMOBAHUX 30ypeHb (3MiHA BUTPATU MPOAYKT-Ta3y i 3MiHa
TEIJIOTBOPHOI 3JaTHOCTI) LOCATa€TbCSI MAKCUMaJlbHE 3HaY€HHS IPOAYKT-Tra3y. — [lo6ynoBa mopeni razudikarii
IlepEBHOI CMPOBMHMY 32 JOIIOMOIOI0 KMCHEBOTO NYTTS Aaja 3MOTY IIPOJIEMOHCTPYBATU MOKJIMBOCTI ITPOIIOHOBAHOTO
niaxony npu MiHimizanii o64ucoBaIbHUX BUTPAT. — Blieplie 3arrpolloHOBaHO Coci6 KepyBaHHs BeandnHooo KK

ra3oBOro KOTJa IpY 3MiHHOMY HaBaHTa)K€HHi 32 paXyHOK 3MiHM 00'€My IMMOBUX a3iB.

2. The dissertation work is devoted to improving the productivity and competitiveness of the automated control
system of the thermal destruction installation for the processing of organic waste of arbitrary composition during
their thermal utilization. Productivity and competitiveness increase due to the identification of the composition of
raw materials using methods and models for calculating the equilibrium composition of thermal destruction
products. In the first chapter "Methods of thermal destruction of organic substances of various origin and
composition": - Considered possible sources of origin of organic waste. Two of their groups are distinguished:
biomass waste and solid household waste. - An assessment of the energy potential of plant biomass in Ukraine was
carried out. Possible technological schemes of the process of thermal destruction of biomass and methods of their
management are considered. - The structure of solid household waste was determined. The dependence of the
ratio of components included in waste on the season and source of origin was revealed. Possible technological
schemes of solid household waste processing are considered. - The complexity of developing a thermal
destruction process model for different types of raw materials is indicated. As one of the ways to solve this
problem, the approximation method of building the model is highlighted. The need to formalize such a process is
emphasized. In the second chapter "Development of a model for calculating the composition and energy
characteristics of products of thermal destruction of organic substances": - The modification of the model and the
calculation algorithm of the process of equilibrium thermal destruction of organic substances received further
development. — Chemical equilibrium constants, which are usually given for partial pressures, were adapted for
mole fractions, which allowed their use in the modified model. - To check and confirm the accuracy of the
method, verification and validation was carried out on the example of calculating the composition of combustion



products, which include gaseous and condensed phases. - The sensitivity of determining the quantitative
composition and temperature of combustion products when choosing their list, which differs from the real one, is
shown. - The simulation model of pyrolysis and gasification processes has received further development, which
allows obtaining the product-gas composition with the maximum calorific value with the minimum amount of
carbon residue with different composition of raw materials. In the third section "Development of the method of
building a linear approximation differential model of the control object": - Obtained using the Laplace transform
based on the approximation in the form of a power series of the experimental acceleration characteristic, its
expression in the space of images in the form of a reduced series. - The possibility of building a two-dimensional
approximation model based on the obtained one-dimensional model is shown. - For the first time, the application
of the considered method during the setting of automatic regulators makes it possible to approximate control
objects with a nonmonotonic acceleration curve. In the fourth chapter "Control system of the installation of
thermal destruction of organic substances of various origins": — A simulation mathematical model of the
thermodestruction of organic substances was developed based on its description, which makes it possible to study
its dynamic properties. - It is established that at the stage of modeling there are modes of operation under which
the installation can go from a stable state to an unstable state due to the presence of positive feedback. - It is
shown that at the stage of modeling the automatic control system (ACS), it is sufficient to use single-loop
controllers. - It is established that the control system copes well with disturbances. - Building a model of
gasification of wood raw materials with the help of oxygen blowing made it possible to demonstrate the
possibilities of the proposed approach while minimizing computational costs. - For the first time proposed a
method of controlling the efficiency of a gas boiler at variable load by changing the volume of flue gases.
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