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2. Mathematic Modeling of Two-Phase Flow Hydrodynamics under Continuous Vibro-Extraction

Pedepar:

1. Inceprariis npucBsyeHa po3poOIeHHIO MaTeMaTUYHUX MOZeJiell rigpoirnHamiky 1Bo(a3oBOro noToKy npu
HelepepBHOMY Bi6poeKCTparyBaHHi LiiTbOBUX KOMIIOHEHTIB i3 pOCIMHHOI CpOBUHU. Ha OCHOBI € TajIbHOTO
aHaJli3y CTPYKTYpHU MOTOKIB, 1110 00yMOBJIeH] crienu@ikolo Aii Ha 1Bo(a30Be cepeloBUlle "PiinHA - TBEPAE TiIo"
yJIbCYIOYMX TIPOTHUCIIPSIMOBAHUX CTPYMEHIB, FeHEpOBaHUX TPAHCIOPTYBaJbHUMM i QiIbTPYBaIbHUMU €JIeMEeHTaMU
BibponepeMillyBajbHOIO IPUCTPOIO CllelliaibHOI KOHCTPYKIii, IpeicTaBeHO HOBY CTpPAaTerilo CUCTEMHOTO MifX0ay
Ta iepapxiuyHy CTPYKTYPHY CXe€MY riipOAMHAaMIYHUX Ta KIHETUYHUX €(PEeKTiB IIPOLieCy IIPU MaTEMAaTUYHOMY
MOJeJoBaHHI. Po3po6iieHi y BUIIsLi cucteM gudepeHiaabHIX PiBHSIHb MATEMATHUYHI ONMCH TigPOIAHAMIYHUX
CTPYKTYp i3 BpaxyBaHHSIM MacOOOMiHY, OKpeMO IJ1s1 pifnKoi Ta TBepzoi ¢pa3 Ta pazom 411 1BO(azoBOro MoToKy,
IIO3BOJISIIOTh MOJZIEJIIOBATH PO3IOLiJIEHHS [IOTOYHUX KOHLIEHTPALill €KCTPAaKTUBHUX PEYOBUH B i=1,...,n KOMipKOBUX
06'eMax I10 BCill BUCOTI aniapaTa Ta BU3HA4aTh MaCcOBY IPOAYKTUBHICTb BiOPOEKCTPAKTOPA 3a €KCTPAKTMBHUMU
pevyoBuHamMu. Po3pobiieHa MeToiuKa 11o6yi0BM MaTeMAaTUYHUX OIMCIB 103BOJISIE BUKOHYBAaTH MaTeMaTUYHe

MOJIeJIIOBaHHS BiOpOEKCTparyBaHHs Ha CTafii TpoeKTyBaHHS BiOpOEeKCT-pPaKTOpiB Oe3nepepBHOI Aii Ta Ha eTanax



pO3po6JIeHHs 3aX0iB oo iHTeHcudikauii il0Ynx anapariB B yMOBaxX BUPOOHUIITBA.

2. The thesis is dedicated to design of mathematic models of two-phase flow hydrodynamics under continuous
vibro-extraction of target components from plant raw materials. Based on a detailed analysis performed for the
structure of flows determined by a specific effect of pulsing opposing beams generated by transport and filter
elements of a specially designed vibro-mixer upon two-phase liquid-solid environment, a new system approach
strategy and hierarchical structural scheme of hydrodynamics and kinetics of the process in mathematic modeling
are presented. Mathematic descriptions of hydrodynamic structures are designed in the form of differential
equations with regard to mass exchange that are separate for liquid and solid phases and common for two-phase
flow. Such descriptions make it possible to simulate distribution of flow concentrations of extractive substances in
cellular volumes of i=], ...,n along the height of the device and to determine mass productivity of vibro-extractor
based on extractive substances. The suggested application technique for the designed mathematic descriptions
provides an opportunity to perform mathematic modeling of vibro-extraction at the design stage of continuously
operated vibro-extractors and in development of measures to intensify the existing devices under production
conditions.
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