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Pedepar:

1. O6'exT moCHimKeHHs - IPolecH rinpoMexaHisallii mpy BigKpUTiit po3po611i pO3CUITHUX POOBUIL, 11O
CYNIPOBOMKYIOTHCS IEPEMIILIEHHSIM CUITy4YUX TiJl TiApaBliYHUMM CIIOCOO0M. MeTa po60TH - PO3BUTOK HayKOBUX
OCHOB TiipoMexaHizalii Mpy BiIKpPUTiil po3po6Lii pO3CUITHMX POLOBHUII IIJISIXOM YPaXyBaHHS 3aKOHOMipHOCTEN
MeXaHIYHUX MPOLIECiB, sKi BiZi0yBalOThCSI IPY MYJIbIIOYTBOPEHHI Ta TiipOTpaHCIIOPTYBAHHI IOJiIMCIIEPCHUX
Marepiasis, sIKi MiCTATb YACTUHKU 3 Pi3HOIO I'YCTUHOIO, B PEXKMMaX 3 YCTaJ€HUMU ITyJIbCALISIMU TUCKY I BUTPATU
rizpocymii 1y MiHiMizalii eHeproeMHOCTi Ta BOJOCIIO>KUBAHHS TEXHOJIOTIN rifpoMexaHisallii. ¥ po6oTi

BUKOPHUCTAHO KOMIJIEKCHUY METO[, SIKUY BKJIIOYA€E aHaJli3 1 y3araJbHEHHS PE3yJbTaTiB BilOMUX AOCIIII>)KEHD,

METOU YNCEeJIbHOTO PO3B'SI3aHHS HeJIiHIMHUX PiBHSIHb Ta MAaTEMaTUYHOTO MOJie/lIoBaHHS. [1pu po3po6ili MeTouKu

PO3paxyHKY TifpaBiidYHOr0 XUy BUKOPUCTAHO PiBHAHHA bepHyJIi AJ151 IOTOKY TigpOoCyMilli, a Ipy BU3HAYEHHI
KPUTUYHOI MBUIKOCTI - YMOBA, 110 06Me>Kye TypOyJIeHTHI JOTUYHI HAIIPYyTY Ha MOBEPXHi Tpybornposoay. Ilix gac

OLIiHKM iHTepBaJliB 3MiHU [TOKAa3HUKIB PEXKUMY POOOTH TiJPOTPAHCIIOPTHOI YCTAHOBKY BUKOPHUCTAHO PO3B'SI3aHHS



CHACTEMHU PiBHSIHb [1JI1 HECTALIIOHAPHOTO PYXY PilMHU B TPYOONIPOBOZI 3 ypaxyBaHHSIM 3MiHM XapaKTE€PUCTUK
BiIlIEHTPOBOIO Hacoca IIpH KoJuBaHHi rozgadi. [Ipu nobynoBi MaTeMaTHYHOI MOAEJi pafiiaibHUX KOJIMBaHb
TPYOOIIPOBOAY 3 BHYTPIIIHIM IIAPOM O0JIefIeHiHHS i po3po0Lii METOIMKU OLiHKM MIIJHOCTi TPyOOIIpOBOY
BUKOPUCTAHO TE€OPil0 IPY>KHOCTI Ta TEOPil0 TOHKOCTIHHNX 6€3MOMEHTHUX 060JIOHOK, a TAKOXK 3aJIeXKHOCTI AJ1s
PO3PaxyHKY LIBUIKOCTI PO3MOBCIOJKEHHS 30ypeHb Y TPyOOIPOBOAX i MiIBUILLEHHS TUCKY ITPU TipaBliYHOMY
yzapi. BusHaueHHs rpaHMYHOI BUCOTH 3aBUCaHHS YaCTUHOK BUKOHAHO HAa OCHOBI PiBHSHHS Y€Ha 3 BUKOPUCTAHHSAM
HaMiBeMIIipUYHUX TEOPiil TypOyIeHTHOCTI. PO3p06sIeHO MeTO, pO3paxyHKy TifjpaBjliyHOIO yXUy Ta KpUTUYHOI
LIBUAKOCTI TiAPOTPAHCIIOPTYBAaHHS MOJIiAVCIIEPCHUX PO3CUILIB i Py, 3 YACTMHKAMU 3 Pi3HOIO T'YCTUHOIO, METOZ,
OIIiHKM iHTepBaJliB 3MiHU LIUX [TapaMEeTPiB Y PEXKUMi yCTalleHUX IyJbCaliii TUCKY ¥ BUTPATH IYJIbIIM, OOIPYHTOBAHO
METOJIM PO3PaxyHKy [1apaMeTpiB i pesKkuMiB poOOTHU TipOTPaHCIIOPTHUX YCTAaHOBOK IIPU KEPYBAaHHI HUMH IIJISIXOM
3MiHM 4aCTOTU O6EPTAHHS pOOOYOTrO KOJleca HAcoCa, @ TAKOXK BUBHAYEHO OOMeEKEeHHS, SIKi HaKJIaJJaloTbCsl Ha
napameTpy Ta peXXUMU poOOTHU 3 60Ky HACOCHOTO arperary Ta marictpasi. Po3apobieHo Mmogenb cuctemu
BOJIONIOCTAYaHHS Kap'€PHOTO TiIpPOTPAHCIIOPTHOTO KOMIIJIEKCY, MOJEJIb [TPOLIECY ITyJIbIIOYTBOPEHHS I1PU
BMKOPHMCTaHHI TiIPOMOHITOPIB 1J1s1 pO3MUBAHHS ripcbKoi Macu. Ha 0OCHOBI 3alIpONIOHOBAHUX MOZEJEN PO3POOIIEHO
MeTOMYHe 320€3I1e4eHHs PO3PaXyHKiB IapaMeTpiB CUCTEMU BOJONOCTAYaHHSI i pesKUMIB po60TH Kap'e€pHUX
riJpOTPaHCIOPTHUX KOMILIEKCiB. PO3p06sieHNIT KOMIIJIEKT METOAUK, SIKi JO3BOJISIOTh iCTOTHO IMTiABUIINTY TOYHICTb
PO3paxyHKy apameTpiB i pe>XuMiB poO6OTH TPyOONIPOBIAHUX CUCTEM [JI5l TiAPOTPAHCIIOPTY PO3CUILIB i Py
YIIPOBA/IKEHO B IIPOMUCIIOBUX YMOBAX, @ TAKOX Y PAKTUKY HAYKOBUX JOCHIIPKEHb Ta TPOEKTHO-KOHCTPYKTOPCBHKUX
POOIT.

2. Subject of inquiry - processes of hydromechanization for quarry operation of gravel deposits, which are
accompanied by displacement of granular materials in hydraulic way. The aim of the work is the development of
scientific foundation of hydromechanization for quarry operation of gravel deposits by taking into account
patterns of relationship for mechanical processes that take place during pulpation and hydrotransportation of
polydisperse materials with particles of different density at the regimes with steady-state pulsations of pulp
pressure and discharge for power-consuming and water demand minimization of hydromechanization
technologies. The multimeter method that includes analysis and summarizing of well-known investigations results,
numerical solution methods of nonlinear equations and mathematical simulation methods was used in the work.
Bernoulli equation for slurry flow was used during elaboration of the procedure of calculation of hydraulic gradient
and condition that confines turbulent tangential stresses on a pipeline surface was used when determining critical
velocity. Solution of the system of equations for fluid unsteady flow in the pipeline taking into account changing of
impeller pump adjectives under discharge oscillation was used during evaluation of variation intervals of running
regime characteristics of hydrotransport plant. Theory of elasticity and membrane theory of thin shells as well as
dependencies for calculation of speed of disturbance propagation in pipelines and for rise of pressure under
hydraulic hammer were used during definition of mathematical model of radial oscillations of pipeline with ice
inner ply and elaboration of the procedure of evaluation of pipeline strength. Determination of uplift ultimate
height of particles was realized in terms of Chen equation with using of semiempirical turbulence theories. The
method of calculation of hydraulic gradient and critical velocity during hydrotransportation of polydisperse
placers and ores with particles of different density as well as estimation procedure of variation interval of these
parameters at the regime with steady-state pulsations of pulp pressure and discharge are elaborated, the method
of calculation of hydrotransport plants parameters and operating regimes when handling them by changing of
rotation frequency of pump impeller as well as constraint onto parameters and operating regimes from the
direction of the pumping unit and main pipeline are grounded. The model of water supply system of open pit
hydrotransport complex and model of pulpation process when using hydraulic monitors for mountain mass
washout are elaborated. In terms of elaborated models the methodical support of calculation of water supply
system parameters and operating regimes of open pit hydrotransport complex is elaborated. The set of elaborated
calculation procedures, which allow the significant rising of accuracy of calculation of parameters and operating
regimes of pipeline systems for placers and ores hydrotransportation, was introduced into industry and also into
scientific investigations and development effort practice.
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