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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemMaTHYHHUX PYOPHK: 55.03.47

Tema gucepranii:
1. riﬂpOiMHy'JII)CHI/Iﬁ IIpuUBO/, M€M6paHHOFO HACOCHOrO arperary aJigd r1€peKkadvyBaHHs BI/ICOKOB'F[BKI/IX, darpe€CrMBHHUX Ta

abpa3rBOBMiCHUX CEPEeIOBUIIL]

2. Hydraulic impulsive drive of membrane pumping unit for high-viscosity, corrosive and abrasive-carrying
mediums pumping

Pedepar:

1. O6'eKTOM [OCIIIKEHHS € IPOLIECH B FiIPOIMITyJIbCHOMY IIPUBO[Ii TA MEMOPAHHOMY HACOCHOMY arperari.
[IpenmeToM JOCIiIPKEHHS € TiIpOiMITyJIbCHUI IPUBOJ, MEMOPAHHOTO HACOCHOTO arperary AJis epeKadyBaHHs
BUCOKOB'SI3KMX, arPECUBHUX Ta a6pPa3MBOBMiCHUX CE€PENOBULI. METOIO TOCiIPKEHHS € CTBOPEHHS
TipoiMITyJIbCHOTO NIPUBOZA MEMOPAHHOIO HACOCHOTO arperary sl [IepeKavyyBaHHs BUCOKOB 'SI3KUX, alPECUBHUX Ta
abpa3VBOBMICHUX CEPELOBUIL 3 MAKCUMAaJIbHOIO TPOAYKTUBHICTIO i HAIOPOM HAaCOCHOTO arperary Nnpu noro
BHCOKOMY 3arajibHomy KoediuieHTti KopucHoi gii. [y anasisy i BupimeHHs IOCTaBlIeHUX 3aBlaHb BUKOPHCTaHI TaKi
METOJM JOCJIIPKEHHS: METOJ, MATEMaTUYHOIO MOJIE/IIOBAHHS 3 BUKOPMCTAaHHAM 3aKOHIB MEXaHiKU TBEPJOTO Tija,
Teopii rigponpuBoga i rifpoaBTOMAaTUKU, TEOPIl MOIEIIOBAHHS Ta CUCTEMHOIO aHAJIi3Y; YMCJIOBI METOIU
PO3B'sI3aHHS CUCTeM JIHIMHUX i HesiHINHUX AudepeHLiiHNX PiBHSAHb; METO[, HEYiTKMX MHOKWH; METOAU

MaTeMaTUYHOI CTaTUCTUKU i perpeciiiHoro aHasizy. HaykoBa HOBM3HA I0JIra€e y TOMY, 10: BIiepile Po3pobieHa



MaTeMaTU4Ha MOJeJIb pOO0YOro MpoLecy rifpoiMIIyIbCHOTO MPMBOLA MEMOPAHHOTO HACOCHOIO arperary, sika
I03BOJISl€ BU3HAYATH paljiOHa/IbHI KOHCTPYKTHBHI IIapaMeTpH SIK CKJIaJOBUX HACOCHOTO arperary Ta KoMOiHOBaHOTO
aBTOMATUYHOTO TiIPOPO3NOAITIBHUKA, TaK i XapaKTePUCTUKU IPUBOAHOI TiIPOCUCTEMU; OTPUMAHO HOBi perpeciiHi
3aJIEXKHOCTI, Ki JO3BOJISIIOTh BU3HAYATH ONTUMAJIbHI KOHCTPYKTUBHI i pob04i mapameTpu TiipoiMITyJIbCHOTO
IIPUBOJY Ta MEMOPAHHOT'O HACOCHOTO arperary; BCTAHOBJIEHO JIOIyCTUME 3HAY€HHSI MIBUIKOCTI PO60YOro Oprany
Hacoca IIifi 4yac TakTy BCMOKTYBaHHS, 110 J03BOJIsle 3a6e31ednTy 6e3KaBiTalifiHy poboTy Hacoca; po3po6ieHO HOBY
MaTeMaTU4HYy MOJIeJIb 3 BUKOPUCTAHHSIM Te€Opii HEUiTKUX MHOXUH 17151 AiarHOCTYBaHHS HACOCHUX TiIpONPUBOAHUX
arperariB MeMOpPaHHOTO TUITy; HAYKOBO OOI'PYHTOBaHI pallioHaIbHi po60Ui NapaMeTpH i XapaKTepUCTUKHU Ta
ONTUMAJIbHI pesKuMU POOOTHU TiflpOIMITYIbCHOTO IIPUBOJA 3 KOMOIHOBAaHUM aBTOMATUYHUM PO3IOIIIbHUKOM i
MeMOpaHHOI0 HACOCHOTO arperary, 1o IPUBOAUTHCS B [Iil0 LIUM NPUBOLOM. [IpakTHUHe 3HAUEHHS [I0JISITAE B
PO3po0Li rifpoiMIyIbCHOrO NPUBOA MEMOPAHHOTO HACOCHOTO arperary, KUl J03BOJIsI€ 3a0e31e4yBaTy 3a1aHUN
3aKOH Pyxy po604oro opraHy MeMOpaHHOTO HACOCHOTO arperarTy Ta IJIaBHy 3MiHy Oro BUXiTHUX IIapaMeTpiB i
pob0UNX XapaKTEePUCTHUK; B pO3pOOLIi METOAUKYU IPOEKTHOTO PO3PaxyHKY Ta peKOMeHAllill o0 Bubopy
palioHasbHUX pOOOYMX IapaMeTpiB Ta PEXXUMIB eKCIlTyaTallii ripoiMIyIbCHUX IPUBOLiB MEMOPAHHUX HACOCHUX
arperatiB. CTyIiHb BIIPOBaP)KEHHS - BIIPOBAXCKEHO Y BilIChbKOBil yacTuHi A2783, Ha BAT "BIHHIOPYT"
(KanuniBcpkuii paiion) ta IO "Kactop" (M. BinHK14), a TaKOXK y HaB4ayIbHUI NPOLeC BiHHMIIPKOTO HAl[iOHAJIbBHOTO
TexHiyHoro yHiBepcuTeTy. Cpepa (ranysb) BUKOPUCTaHHS - y Nigpo3finax MHC, BUpOOHNYMX YMOBax

TeIJIOEHEePreTUYHOi, HAPTOBOI, XiMiYHOI Ta XapuOBOi TPOMUCIIOBOCTI.

2. Object of research - processes taking place in a impulsive drive and membrane pumping unit. Subject of
research - hydraulic impulsive drive of membrane pumping unit for high-viscosity, corrosive and abrasive-carrying
mediums pumping. Aim of research - making of a hydraulic impulsive drive of membrane pumping unit for high-
viscosity, corrosive and abrasive-carrying mediums pumping with maximum productivity and head of the pumping
unit having high overall efficiency. For analysis and solving of assigned tasks such research methods are used:
method of mathematical modeling with the use of mechanics of solid laws, hydraulic drive theory and
hydroautomatics theory, theory of the systems modeling and analysis; numerical methods of the systems of linear
and nonlinear differential equalizations decision; method of fuzzy sets; methods of mathematical statistics and
regressive analysis. A scientific novelty is that: first a mathematical model of working process of membrane
pumping unit hydraulic impulsive drive is developed for defining of rational design parameters of a pumping unit
and combined automatic hydrodistributor as like as drive hydrosystem capabilities; new regressive dependences
are got for defining of hydraulic impulsive drive and membrane pumping unit optimal constructive and working
parameters; the admissible speed value of pump executive device is set during time of suction, that allows to
provide noncavitation work of pump; the mathematical model on the basis of fuzzy logic for membrane
hydraulically driven pumps diagnosis is developed; working parameters, capabilities and optimal operating
conditions of the hydraulic impulsive drive with combined automatic distributor and membrane pumping unit
which is driven by this drive are scientifically based. A practical value consists in development of hydraulic
impulsive drive of membrane pumping unit which allows to provide the set law of motion of membrane pumping
unit working organ and smooth change of its initial parameters and operating capabilities; in development of
design procedure and recommendations relative to the choice of rational operating parameters and exploitation
modes of hydraulic impulsive drives of membrane pumping units. Degree of introduction - introduced in military
department A2783, OC "Vinnyfruit" and PEF "Kastor" and also introduced in educational process of Vinnytsia
National Technical University. Sphere (industry) of the use - in subsections of Ministry of emergency measures,
manufacturing environments of heat power engineering, oil, chemical and food industry.
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