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1. O6rpyHTyBaHHS IapaMeTpiB INIMO60KOBOJAHUX €PIi(TiB 3 ypaxyBaH-HSIM JUHAMIKU TBEpIUX YaCTUHOK B
CHapSIHOMY IOTOL

2. Substantiation of deep-water airlift parameters, with account taking of the dynamics of solid particles in the slug
flow

Pedepar:

1. Inceprais npucBgYeHa OOIPyHTOBYBAaHHIO BUTPATHUX Ta KOHCTPYKTUBHUX [1apa-MEeTPiB IIIMO60KOBOAHUX
epridTiB 3i CTyNiHYACTOI0 KOHCTPYKIi€0 MifIOMHOr0 TPy60-IIPOBOAY, 110 MiHIMI3yIOTh €HEPTOEMHICTh YCTAHOBOK,
IIPY ypaxyBaHHI CUJIOBOi B3a€MOIii TBEPAUX YACTHMHOK 3 Ta30BUMU CHapsiaMU.B pe3ysbTaTi eKcriepruMeHTaIbHUX
OOCJIiIKEeHb MiIOMYy TBEPIUX YACTMHOK BOJO-TIOBITPSIHUM IIOTOKOM IIPU Pi3HUX CTPYKTYpax Tedil Briepiie 6yso
BCTaHOBJIEHO, 1[0 CHA-PSIIHA CTPYKTypa MiCTUTb aHOMaJIbHY 00JIaCTh, 5IKA XapaKTePU3YEThCS 3HIDKEHHSIM
IIBUJIKOCTI NiIOMy 4YaCTUHOK IpH 36i/bLIEHH] BUTPATH CepeloBUIIa, 1110 iX TPaHCIIOP-Tye. BcTaHOBIEHO
3aJIEXKHOCTI 3MiH JOBXMH Ia30BUX CHapPsZiB Ta PiIMHHUX IPOMDKKIB (IPOOOK) MK HUMU Bifj 06'€MHOTO ra30BMICTY
cymimti. PO3p0o6s1eHO HOBUI MaTEMAaTUYHUI anlapaT [JIs PO3PaxXyHKy [1apaMeTPiB TPMKOMIIOHEHTHOTO CHAPSIHOTO

IIOTOKY, SIKUM HE BXOJUTD B )KOJHUH 3 BiJlOMUX Ha TENEPIIHINA YacC KJIaC aHAJITUYHUX MOJIEJIEN T€TEPOTEHHUX



"o

cyMile i nepegbayae MOCiJOBHUN PO3PaXxyHOK IBOKOMIIOHEHTHHUX IIOTOKIB: "TBepAe-ra3”, "TBepie-piguHa”, mo
LIMKJIIYHO TIOBTOPIOETLCS. BrsBI€Ha IPUHLINIIOBA BiIMiHHICTh MEXaHi3MiB TPAHCIIOPTYBAHHS PiIMHHOTO Ta
TBEPJ0r0 KOMIIOHEHTIB CyMillli y BUCXiTHOMY CHapsHOMY NoToli. Po3po6ieHnii HOBUII YMCeIbHO-aHATUYHUN
METOJ], PO3PaxXyHKy [IapaMeTpiB 6araTOKOMIIOHEHTHOTO MTOTOKY, SIKUH BifIpi3HS€TbCS Bill BIiLOMUX ypaxyBaHHSIM
YIIOBiJIbHEHHS TPAHCIIOPTYBaHHS YaCTMHOK B ra30BUX CHAPAAX Ta 3MiHU MOPQOJIOTii CHAapsiAHOI CTPYKTYPH Tedii.
BusiBiieHo, 1110 yIIOBiIbHEHHSI MigiioMy a0 HU3XiTHUN (IPOTUTEYiNHNIT) PYX TBEPAMX YaCTUHOK, B 3aJI€XKHOCTI Bif ix
(}i3MKO-MexaHIYHMX XapaKTePUCTUK, B Ta30BUX CHapsAaxX NPU3BOAUTH O aKyMYJIsLii YAaCTUHOK Ha AiISHLI
CHapAZHOrO MOTOKY. BCTaHO-BJIEHO 3aKOHOMIPHOCTI BIVIMBY AVMHAMIKM TBEPAUX YACTUHOK IIPY CHAPALHIN
CTPYKTYpi Teuil Ha BUTpaTHi, KOHCTPYKTHBHI Ta €eHEPreTUYHi [1apaMmeTpu IM160KOBOLHOrO epaidTa. Po3pobieHo
aJITOPUTMHU, 110 JO3BOJISIIOTH [IPOTHO3YBATH NapaMeTPHU Tilponifiio-mMy, siKi 3arpo>Kyi0Th 3a0yTOBKOIO ITiZJIOMHOTO
TPYOOIIPOBOY, @ TAKOXX BU3HAYATU IPAHNYHI 3HAYEHHS XapaKTE€PUCTUK TPAHCIIOPTYIOUOTO IIOTOKY Ta TBEPIUX
4acTUHOK. Ha piBHi BUHaX0[liB po3p0o06JIeHi Cll0CO6U KepyBaHHS POOOTOIO IITMOOKOBOLHOTO €PJlipTHOrO
rizpomniniioMy Ta Bif[IOBifHI TEXHIYHI pillleHHs, 0 MiABUILYIOTh €(peKTUB-HICTh TPAaHCIIOPTYBaHHS MiHEpaIbHO]
CHPOBMHH, a TAKOX pallioHa/bHa KOHCTPYKIIisl 3MilllyBaya, sika 3abesnedye MiBULIEHHS TPaHCIIOPTYIO4O0i 30aTHOCTI
6araTOKOMIIOHEHT-HOT'O IIOTOKY B MiITOMHOMY Tpy6omnpoBogi. Po3po6JieHi Ta BIPOBaIKEHi METOAUKHU PO3-
PaxyHKiB r1apameTpis epidTiB 3 ypaxyBaHHIM AUHAMIKU TBepAuX yacTuHOK rpu CCT Ta 3mimyBaya 'S, a Takox

[IpOrpaMHO-aJTOPUTMIiYHE 3a6e3redeHHs J1s ix peaizarii

2. Thesis is devoted to substantiation of consumable and design parameters of the deep-water airlifts with the
stepped lift pipe that ensure minimization of plant energy in-tensity, taking into account force interaction of solid
particles with completion assembly. The mixture volumetric gas content dependences in length changes of
completion assembly and fluid gaps (obstructions) between them are established. A new mathematical tool for
calculating the parameters of three-component slug flow is developed; this tool is not included in any of the
currently known class of analytic models of heterogeneous mix-tures and provides a cyclically repeated sequential
calculation of two-component flows: "solid-gas", "solid-liquid". A new numerical-analytical method for calculating
the pa-rameters of multicomponent flow is worked out that differs from the known methods as it considers
particle transportation slow-down in completion assembly, taking into account morphology changes of the slug
flow structure. The regularities of solid particle dynamics influence on the consumable, design and energy
parameters of the deep-water hydraulic airlift by the slug flow structure are established. The deep-water hydraulic
airlift control methods and the technical solutions for their implementation are worked out, permitting increase of
mineral transportation effi-ciency. The rational design of mixer is developed, providing higher transporting
capacity of multicomponent flow in the lift pipe.
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