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Pedepar:

1. Inceprarifina po60Ta IpUCBIYeHA BUPIIEHHIO HAYKOBOI 337ja4i ITiATOTOBKY BTOPUHHOI POCJIMHHOI CHPOBHHU
OPraHiYHOro NOXOKEHHS — [OCJiI)KeHHS IPOLieCy OCYIIEeHHs MaTepiany MeTogoM ibTpauifHOro CyiHHS Ta
IIOIIYKY TEXHOJIOTIYHO PalliOHaJIbHUAX [IapaMeTPiB LbOr0 MPOLECY 3 METOIO NOAAIBIIOrO €(PEKTUBHOTO
BMKOpHUCTaHHsL. [Iponec PpinbTpaLiiiHOrO CyIIiHHS Ja€ 3MOTY 3MEHIINTH BOJIOTOBMICT CUPDOBUHY, 1O € BXKJIUBUM
€TaIloM MiAroTOBKY ii 0 nepepo6ky abo BUKOPUCTAHHS B iHIIMX TEXHOJIOTTYHUX IIpoliecaX. 3aBsKy LIbOMY MOXHA
BM3HAUUTHU Ta OOPATU TEXHOJIOTIYHO palliOHabHi yMOBU OOPOOKM POCIMHHUX BiIXOZiB, IO CIIPUSITUME
HiABUILEHHIO iX eHeproeeKTUBHOCTI Ta 3HWKEHHIO BUTPAT HAa TPAHCIIOPTYBaHH4 i 30epiranHs. OTpuMaHi nics
OCYIIEeHHSI IPOIYKTY MOXYTb OYyTH BUKOPUCTAHI B Pi3HUX raiyssx, 30KpemMa JJ1s1 BAPOOHUITBA KOPMiB, 6ionannea Ta
aJIbTEPHATUBHOI'O TBEPZOTO [1aJIMBA, @ TAKOXK B iHIINMX TEXHOJIOTIYHUX JIAHIIIOTAX, IO BiAIIOBiLae BUMOraM CTajloro
PO3BUTKY Ta €KOJIOTi4HOI 6e3rneKn. MeTolo AaHoi AucepTaliliHOl poOb0TH € NOCTiIKEeHHS 3aKOHOMIPHOCTEN NpoLecy
¢inbTpaliiiHOro CyIiHHSI BTOPUHHOI POCIIMHHOI CUPOBMHM OPTraHiuHOrO MOXOKEHHS], a CaMe: TiIpOJIMHAMIKY PyXy

TEIJIOBOr'O areHTy KPi3b CTallioHapHUI AUCIIEPCHUM 1Iap Ta KIHETUKU BUIAJIEHHS BOJIOTY 3 MaTepiay 1



BA3HAY€HHS TEXHOJIOTIYHO palliOHaJIbHUX [IapaMeTPiB NPOLeCy 3HEBOJHEHHS. Y TIEPUIOMY PO3Zii AucepTauiliHol
pOOOTH HaBeZeHO KPUTUYHUM aHajli3 IpKepest JIiTepaTypH 1010 OCHOBHUX IPUHIUIIIB Ta OCOGJIMBOCTEN IIPOLieCy
CYILIiHHA BOJIOTUX POCJIMHHUX MaTepiajliB OPraHivHOro MoxoKeHHs. OKpeCI€HO OCHOBHI MEXaHi3MU IIEPEHECEHHS
TEIlJIa Ta BOJIOTH, IO BIJIMBAIOTh HA €(PEKTUBHICTb OCYLIEHHS1. PO3IJISIHYTO MMUPOKO NOLMPEHI METOAY CYLIIHHS Y
IIPOMUCJIOBOCTI, 8 TAKOX acreKkTu QibTPaliitHOro METOAY CYIIiHHS, SIK BUCOKO- Ta €EKOHOMIYHO e(peKTHBHOrO, 10
Mae BUCOKUH NOTEHIIia AJ1s1 OCYLIEHHS BOJIOTMX MaTepiajiB OpraHivyHoro rnoxoaxeHHs. Ha 0CHOBI KpUTUYHOTO
aHasizy JpKepes JitepaTypy c)OpMOBaHO MeETY i 3aadi fucepTaliiHoi po6oTu. Y Apyromy po3fiji nucepraniiiHoi
po6OTH HaBeZeHO OOI'PYHTYBaHHS BUOOPY OCIINHUX MaTepialiB BTOPUHHOI POCIVHHOI CHPOBUHYU OPraHiuHOTO
[IOXOJI>)KE€HHS, 1110 YTBOPIOIOTHCS Ha JIOKAJIbHUX IIPOMUCIJIOBUX MiIIIPUEMCTBAX. Bu3HaueHo ocHOBHI (pi3nKo-XimiuHi
rapameTpy BUXiIHOI BTOPUHHOI POCJIMHHOI CUPOBUHU OPTraHiYHOTO MOXOKEeHHS, 1110 6e310cepeiHbO BILJIMBAIOTh
Ha e(PEKTUBHICTb IIpoLecy QibTpaliiHOro cyuinHs. HaBeqeHo ONucC Ta IPUHLUI POOOTH €KCIIEPMMEHTANILHOI
YCTaHOBKH, & TAKO>K METOIMKY ITPOBEIEHHS aHali3iB Ta €KCIIePUMEHTAJIbHUX JOCIiKEeHb, Ki 6yJ10 BUKOHAHO i
yac pucepTaliiiHoi po6oTu. Y TpeThoMY pO3aiji fucepTaliiiHoi po60TH AOCiIKeHO IiIpoAUHAMIKy PyXy IIOTOKY
TEIJIOBOTO areHTy Kpi3b CTalliOHapHUI ap BTOPUHHOI POCJMHHOI CHPOBMHU OPraHiuHOro NOoXoKeHH. OTpPUMaHO
PIBHSIHHS, 110 JAIOTh 3MOT'Y BUSHAYUTHU TifipaBjiuHUM OIip CTAlL[iOHAPHOTIO Mapy MaTepiany AJis giara3oHy BUCOT Y
mexxax H = 80:120 mm 3 kpokom 10 mm ta H = 90:110 MM 3 KpOKOM 5 MM 32 Pi3HUX IIBUIKOCTEN PyXy TEIJIOBOTO
areHTy B fianazoHi v0 = 0,83:1,86 m/c. [IpoBeieHO KOMITIOTEPHE MOJEJIOBAHHS TiIPOJHAMIKU PyXy TEIJIOBOTO
areHTy Kpi3b CTalliOHapHUII Map AUCIEPCHOro MaTepiaay 3 BAKOPUCTAHHSM Cy4aCHOTO IIPOrPaMHOTO KOMILJIEKCY
ANSYS Fluent Ta nigTBepAK€HO NONEPENHBO OTPUMAaHI €KCIIEPUMEHTAJIbHI Pe3YyJIbTATH BIUIMBY WIBUOKOCTI PyXy
TEIJIOBOr'O areHTy Ha 3MiHy riIpaBjiivHOrO OMOPY CTalliOHAPHOTO 1apy. Y 4eTBEPTOMY PO3AiJi AucepTaLiiiHOl
POOOTH IOCTIiI>KEHO KiHeTUYHI 3aKOHOMIPHOCTI OCYIIE€HHSI BTOPMHHOI POCJIMHHOI CUPOBUHU OPraHiyHOTo
IIOXOJKE€HHS! (iNbTPaLiHUM METOJIOM 32 Pi3HUX MapaMeTpiB IIPoLeCy. 3allpONIOHOBAHO PO3PaXyHKOBI 3aJ1€5KHOCTI,
1[0 OIKCYIOTh 3MiHY BOJIOTOBMICTY LOCJIIKyBaHOTO MaTepiasy B yaci Ta TPUBAJICTS Npoliecy PinbTpaLiiiHoro
CYILIiHHA y NePiofli TOBHOIO HACUYEHHS TEIJIOBOTO ar€HTy BOJIOTOIO Ta ME€PioJli 4aCTKOBOrO HACUYEHHS TEILJIOBOTO
areHTy BOJIOTO10. Y I'ITOMY PO3[iJi AucepTaliiiHOl po6OTH BU3HAYEHO TEXHOJIOTIYHO pallioHa/IbHI apaMeTpu
¢inbTpaliiiHOro CymiHHSI BTOPUHHOI POCIIMHHOI CUPOBMHU OPraHivHOrO MOXOPKEHHSI HA €KCIIePUMEHTAIbHIN
yCcTaHOBL. Po3paxoBaHo ePeKTUBHICTb OCYIIEHHS POCIAUHHUX BiIXOJiB Ha IPOMUCJIOBIl yCTaHOBL]
(dinpTpaliliHOro CyLIiHHS Ha OCHOBI IIONIEPEAHbO BU3HAYEHUX TEXHOJIOTIUHO pallioHAJIbHUX IIapaMeTpiB IIPOLEeCy.
[TpoBeneHO OLiHOYHUI PO3PaXYHOK CyMIapKy 6apabaHHOro TUIIY 1711 OCYIIEHHS TOCIiAHUX MaTepiais i3
aHaJIOTIYHUMU BUXIIHUMH IIapaMeTpaMu 15l TIOPiBHSHHS, Ta MiATBEPIKEHO eKOHOMIUHY e(eKTUBHICTb Ta

IOLiJIbHICTh BUKOPUCTAHHS PiNbTpallifiHOro METOAY OCYLIEHHSI.

2. The PhD thesis is devoted to solving the scientific problem of preparing secondary plant materials of organic
origin - studying the process of drying the material by filtration drying and finding technologically rational
parameters of this process for further efficient use. The process of filtration drying allows to reduce the moisture
content of raw materials, which is an important stage in preparing them for processing or use in other
technological processes. This makes it possible to identify and select technologically rational conditions for
processing plant waste, which will help to increase its energy efficiency and reduce transportation and storage
costs. The products obtained after drying can be used in various industries, including for the production of feed,
biofuels and alternative solid fuels, as well as in other technological chains that meet the requirements of
sustainable development and environmental safety. The aim of this PhD thesis is to study the regularities of the
filtration drying process of secondary plant material of organic origin, in particular, the hydrodynamics of the
thermal agent movement through a stationary dispersed layer and the kinetics of moisture removal from the
material to determine the technologically rational parameters of the dehydration process. The first chapter of the
PhD thesis provides a critical analysis of the literature on the basic principles and features of the process of drying
wet plant materials of organic origin. The main mechanisms of heat and moisture transfer that affect the efficiency
of drying are outlined. Widespread drying methods in industry are considered, as well as aspects of the filtration
drying method as a highly and cost-effective method that has a high potential for drying wet materials of organic
origin. Based on a critical analysis of literature sources, the purpose and objectives of the dissertation are formed.



The second chapter of the PhD thesis provides a justification for the choice of research materials of secondary
plant materials of organic origin generated at local industrial enterprises. The main physicochemical parameters of
the initial secondary plant material of organic origin, which directly affect the efficiency of the filtration drying
process, are determined. The description and principle of operation of the experimental installation, as well as the
methods of analysis and experimental studies performed during the PhD thesis are given. In the third chapter of
the PhD thesis, the hydrodynamics of the thermal agent flow through a stationary layer of secondary plant
material of organic origin was studied. Equations were obtained that allow determining the hydraulic resistance of
a stationary layer of material for a height range of H = 80:120 mm with a step of 10 mm and H = 90:110 mm with a
step of 5 mm at different velocities of the thermal agent in the range vO = 0.83:1.86 m/sec. Computer modeling of
the hydrodynamics of the thermal agent&#39;s movement through a stationary layer of dispersed material was
carried out using the modern ANSYS Fluent software package and the previously obtained experimental results of
the effect of the thermal agent's movement velocity on the change in the hydraulic resistance of the stationary
layer were confirmed. In the fourth chapter of the PhD thesis, the kinetic regularities of drying secondary plant
material of organic origin by the filtration method under different process parameters were investigated. The
calculation dependences describing the change in the moisture content of the material under study over time and
the duration of the filtration drying process in the period of complete saturation of the thermal agent with
moisture and the period of partial saturation of the thermal agent with moisture were proposed. The fifth chapter
of the PhD thesis defines the technologically rational parameters of filtration drying of secondary plant material of
organic origin at the experimental plant. The efficiency of drying plant waste at an industrial filtration drying plant
was calculated on the basis of previously determined technologically rational process parameters. An evaluation
calculation of a rotary dryer for drying experimental materials with similar initial parameters for comparison was
carried out, and the economic efficiency and feasibility of using the filtration method of drying were confirmed.
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InenTudikarop ORCID ID: 0000-0002-5549-5296

JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHSI IOPUAHUYHOI 0COOHM: HaujonanbHuii yHiBepcutet "JIbBiBCbKa MOTITEXHIKA"
Koz 3a €JIPIIOY: 02071010

MicneSHaxo,IpKeHHﬂ: ByJ. CrenaHa BaHgepy, 6yz. 12, JIbBis, 79013, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im's I1o-6aTbKOBI:

1. 'pnaumuH Osner bormanosuy

2. Oleg B. Grynyshyn

KBasigikanis: x.r.u., goy., 05.17.07

InenTudikarop ORCID ID: 0000-0003-4103-3784

JoparkoBa iHdpopmamist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: HanionanbHuii yHiBepcuTeT "JIbBiBCbKa MOJTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHHS: ByJ. CrenaHa Bangepuy, 6yz. 12, JIbBis, 79013, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepCcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:



VIII. 3akr04Hi BimoMocTi
BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI
TOJIOBH pagu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi

OisIJIbHOCTI

['ymHuupkuii pociaB MuxannoBsuy

I'ymuuupkuii Apocnas Muxannosuy

C'nariB 3.41.

VkpIHTEI

FOpuenko TetsaHa AHaToiiBHA



