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1. O6rpyHTYBaHHS TEXHOJIOTii BUTOTOBJIEHHS NIAJIMBHUX PaHYJI 3 BiIXOM1iB J€PEBUHU TBEPIUX JIMCTSIHUX MOPiT,

2. Justification of fuel pellets manufacturing technology from hardwood waste

Pedepar:

1. O6'eKT BOCHIIKEHHS -~ TEXHOJIOTIYHUH MPOLIeC BUTOTOBJICHHS MAINBHUX I'PaHyJI i3 IOPI6HEHNX epEeBUHHUX
BiIXO[liB 16pEBOOGPOOHOTO BUPOOHULITBA. MeTa - CTBOPEHHS e(eKTUBHOI TEXHOJIOTIi rpaHy IlI0BaHHS BiIXO[iB
Il€pPEBUHU TBEPAUX JIUCTSIHUX TIOPi], sIKa Nlepefdadae OOrpyHTYBaHHS IapaMeTPiB TEXHOJIOTIYHOTO O0JIaIHAaHHS Ta
PO3pOOJIeHHS pallioHATIbBHUX PEXXUMIB 10r0 eKcIutyaTanii. MeTonu - aHaJIiTUYHI MeToAM MaTeMaTH4HOI Gi3uKy;
eKCIepyUMeHTaJIbHi: BaroBUii, KOHTAKTHOI TepMOMETpii, 6E3KOHTAKTHOI pafialiiHOi TepMOMETPii; Teopii HewiTKIX
MHOXUH, METOJIM CTaTUCTUYHOTO aHasizy. HaykoBa HOBU3HA. Briepiie 3ar1poIOHOBAaHO CUCTEMY IIPOTHO3YBaHHS
IIPOAYKTUBHOCTI TPaHyJIsITOPA i3 IIJIOCKOI0 MAaTPULIEI0 Ha OCHOBI [iepeBa HEYiTKOTO JIOTiYHOT'O BUCHOBKY, 1110
BpPaxoBy€ KOHCTPYKLilHI NapamMeTpy rPaHyJIITOPa, HOT0 TEXHOJIOTIYHI HaJIAaIITyBaHHS Ta XapaKTePUCTUKU
CUPOBUHU. 3alIPONIOHOBAHO HOBi MaTEMATHUYHI 3aJI€>KHOCTI [J151 BUBHAYEHHS FT€OMETPUYHUX [1apaMeTPiB Ta OLIiHKU
MeX Npane3faTHOCTI KaHaIiB [IJIOCKOI MaTpULii IPaHyJIATOPA, 10 AaJI0 3MOTY IIPOJLOBXKUTHU 4O TEPMIH ii
eKcIryaranii. Bnepiie BCTaHOBJIEHO BIUIMB XapaKTEPUCTHK BilXOIiB AEPEBUHU TBEPAUX JIMCTAHMX I10Pif,

TEXHOJIOTIYHUX PEKUMIB NIPOLIECY IPAHYJIIOBAHHS, KOHCTPYKUIMHUX [IapaMETPiB IPaHyJISITOPIB i3 IJIOCKOI0



MaTpULEIO HA TOKa3HUKY SIKOCTi OTPMMYBAaHUX NAJIMBHUX TpaHyJl. [IpakTuyHe 3HaueHHs: PO3p06IeHO MEeTOOMKN
PO3PaxyHKY, 110 JO3BOJIIIOTh BU3HAUYNUTHU XapaKT€PUCTUKH YILiIbHEHHS MOJIPiOHEHO] IePeBUHY JINCTSHUX MOPif, 1K
CHUPOBYHH JJ1s1 TPaHyJII0BaHHS Ta epef0auuTy XapakTePUCTUKU YIIiIbHEHHSI CyMilllel i3 lepeBUHM Pi3HUX MOPi,.
[IporpaMHa peasizaliig CMCTEMU IIPOTHO3YBaHHSA MIPOAYKTUBHOCTI TPAHYJIATOPA i3 IIJIOCKOI0 MAaTPULEIO [O3BOJISIE
BUOpATU TaKy CYKYIHICTb TEXHOJIOTIYHUX HAJIALITYyBaHb, KA 320€3M€YUTh MaKCUMAaJIbHO MO>KJIMBY 17151 3aJaHUX
YMOB NPOAYKTUBHICTS i3 HaJIeXKHUM PiBHEM SIKOCTi OTPMMaHUX JI€PEBUHHUX MAJMBHUX IPaHyJl. PO3po6yieHo
€KCIIEPTHY CUCTEMY [1JIs1 aBTOMATHU30BaHOI0 HaJIAIITYBaHHS 0a3y 3HaHb [IPO NPOLEC IPaHyJIIOBAHHS, IO JA€ 3MOTY
ajanTyBaTU METOJ, OLiHKU NPOOYKTMBHOCTI [J11 Pi3HUX TUIIiB IpanyaATOPiB.OCHOBHI Pe3yJIbTaTy AUCEPTALINHOI
pPO6OTH BUKOPUCTAHO [J151 yIOCKOHAJIEHHS TeXHOJIOTii BUDOOHMIITBA MAJIMBHUX IPAHYJI i3 I€PEBUHU TBEPIUX

nuctsHux nopig Ha JI1 "CopeHncen i Xaap"(m.JIbBiB, YKpaiHa). ['any3b BUKOPUCTaHHS: 1€PEBOOOPOOKA.

2. Research object - fuel pellets manufacturing technological process of crushed wood waste in woodworking
industry. Goal - creation of effective granulation technology from solid hardwood waste, which provides
justification of the technological equipment parameters and development it's rational modes of operation.
Methods - analytical methods of mathematical physics; experimental: weight, contact thermometry, noncontact
radiation thermometry, fuzzy set theory, statistical analysis. Scientific novelty. For the first time, was offered the
granulator forecasting performance system with flat die, which is based on fuzzy inference tree that takes into
account granulator structural parameters, its technical configuration and characteristics of raw materials. A new
mathematical dependences for determination of geometrical parameters and evaluation performance limits of a
flat channel matrix pellet was suggested. This helped to extend the term of its operation. On quality scores
obtained on fuel pellets, for the first time, was assigned the influence of hardwood waste characteristics,
technological regimes of granulation process and structural parameters of the flat die pellet. Practical significance:
It was developed the methods of calculation to determine compaction characteristics of shredded hardwood as a
raw material for granulation, and to predict compaction characteristics of different wood species mixtures.
Software implementation of forecasting performance of a flat die pellet allows to select a series of process
configuration that will provide maximum performance for the given conditions of the appropriate quality level of
derived wood fuel pellets. It was developed an expert system for automated configuration knowledge base about
the granulation process, which enables to adapt the method to performance evaluation of different pellet types.
The main results of the thesis is used to improve the technology of fuel pellets production from hardwood on SE
"Sorensen and Haar" (Lviv, Ukraine). Application area: woodworking.
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