O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 04170003872
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 23-10-2017

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. KocTtiok IMuTtpo BikropoBry

2. Kostiuk Dmytro Viktorovych

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi cneniaabHOCTI: 05.17.08

Ha3zBa HayKoBOIi creniaIbHOCTi: [Tpouecy Ta 061aaHaHHS XIMIYHOT TEXHOJIOTI

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JaTa 3axHcTy: 12-10-2017

CreniaJbHICTh 32 OCBITOIO: 8.090209

Micue po6otu 3,qo6yBaqa: HanjionasnpHui TeXHIYHUI YHIBEPCUTET YKpaiHU "KniBCbKUM MO TEXHIYHUN

iHcTuTyT imeHi Irops Cikopcbkoro”

Kopg 3a €IPIIOY: 02070921

Micue3Haxom KeHHs: 03056, m.Kuis, np.ITepemoru, 37

dopma ByracHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagHy (pa30Boi creniaai30BaHOl BYEHOI pagu). [l 26.002.05

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuHuil yHiBepeuTeT Ykpainu "KuiBchKuit

NOJIITEXHIYHUI iHCTUTYT iMeHi Irops CiKopcbKOro" IHCTUTYT €HEPro36epeKeHHs Ta €EHEPrOMEHEIKMEHTY
Kopg 3a €IPIIOY: 247571500

Micue3HaxoaKeHHS: ByJ1. Bopmariseska 115, M. Kuis, KuiBceka 06s1., 03056, Yrpaina

dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0CO0M: HarionanbHuil TexHiuHMi yHiBepcuTeT YKpainu "KuiBchKuii
MOJIITEXHIYHM IHCTUTYT imMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micue3Haxoa KeHHs: 03056, m.Kuis, np.ITepemoru, 37

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PYGPHK: 61.13.15

Tema guceprauii:
1. TlimBumeHHs e(eKTUBHOCTI po6OTU HMIECTEPEHHOTO HACOCA IIJIIXOM 3HIDKEHHS] iHTEHCUBHOCTI KaBiTallilTHUX SIBUII]

B 10r0 pobounx MOPOKHUHAX

2. Increasing efficiency of the gear pump by reducing the intensity of cavitation phenomena in its working cavities

Pedepar:

1. Incepraliiio MpruCBsYeHO JOCiIKEeHHIO KaBiTalliiHUX [TPOLIECIB, IO BiIOYBAIOTHCS B LIECTEPEHHOMY HACOC] 3
30BHIIIHIM €BOJIbBEHTHUM 3a4€IIJIEHHSIM [IPY TPAHCIIOPTYBAaHHI HBIOTOHIBCBKUX PiIH, BU3HAYEHHS YMOB iX MOSIBU
Ta BUBYEHHS BIUJIMBY Ha iX iHTEHCUBHICTh pOOOYMX YMOB HAacoCa 3 METOI0 BUOOPY PalliOHaNbHUX €KCILTyaTaliliHuX
napaMeTpiB O6JIaIHAHHS Ta MiABUIIEHHS €(PEKTUBHOCTI poOOTH Hacoca. Po3po6iieHO Ta CTBOPEHO (i3suiHy MOZEJIb
IIeCTEPEHHOT0 Hacoca Ta NPOBEAEHO Bidyasisallilo IOTOKIB PiAMHN y MOr0 BHYTPILIHIX KaHa/IAX, IO JaJIo 3MOTy
IiATBEpAUTYU BUHUKHEHHS KaBiTallii B 3aMKHEHOMY 00'eMi LlecTepeHHOro Hacoca. JleTajlbHO pO3TsiHYTO NPOLeC Ta
BU3HAYEHI MiCLIS ITOSIBU KaBiTAL[iMHUX SIBULL B IOPOXHUHAX WIECTEPEHHOTO HAacoca. [IpoBeeHO JOCiIKEHH S
IyJIbCallifl TUCKY B JIiHiSIX HACOCA, 3 BpaxyBaHHIM SKHX 3aIIPONIOHOBAHO MATEMATUYHY MOJENb /17151 BUSHAYEHHS

PO3I10fiy MBUIKOCTI T10 Mepepisy TPyOOIIpOBOAY Ta BEIMYMHYU NOTUYHUX HANPy>KeHb. JlocimpKeHo e(eKTUBHICTD



3aCTOCYBAHHS PO3BAHTAXXYBAJIbHUX KAHABOK 3 METOIO 3HVKEHHS IHTEHCUBHOCTI KaBiTalilHuX sBull,. Ha 0CHOBI
[IPOBEIEHUX JOCiIKeHb 3alIpOIIOHOBAHO KOHCTPYKIIiI0 PO3BaHTaKyBaJIbHUX KAHABOK Ta CIIOCOOY 3HIKEHHS

IHTEHCHUBHOCTI KaBiTallii.

2. The thesis is devoted to the study of cavitation processes occurring in a gear pump with an external involute
gear during the transportation of Newtonian fluids, determining the conditions for their appearance and studying
the effect on their intensity of pump operating conditions in order to select the rational operating parameters of
the equipment and improve the efficiency of the pump. For research purposes, an experimental booth designed for
the study of hydraulic machines has been developed to measure the instantaneous values of pressure in the
suction and inlet lines, as well as to conduct high-speed video recording of processes that occur when using
hydromachines. The video camera used in the study allows you to make up to 10,000 frames per second, which
made it possible to examine in detail the processes that occur during the pump operation. There was developed
and created a physical model of a gear pump, and fluid flows in its internal channels were visualized, which allowed
confirming the occurrence of cavitation in the trapped volume of a gear pump. The process is considered in detail
and the places where cavitation phenomena appear in cavities of a gear pump are determined. As a result of
rheological research, the rheological characteristics of the working fluid, HDZ 46 oils were obtained, it was
determined that oils used as working fluids in the range of temperatures under consideration (+ 17 °C ... + 50 °C)
behave like Newtonian fluids. A study was made of pressure pulsations in the pump lines, taking into account
which a mathematical model was proposed for determining the velocity distribution along the pipeline section and
the magnitude of the shear stresses. It was found that the velocities and shear stress in the flow that occurs under
pressure that changes harmonically have a complicated form and varies over time. This should be taken into
account in determining the hydraulic losses in the system. In the study of pressure pulsations, it was found that
when changing the pressure in the suction line, the form of pressure pulsations in the injection line changes. Thus,
at overpressure in the suction line pits appear in the ripple curve in comparison with the case when the pressure
in the suction line is equal to the atmospheric pressure. And when pressure is reduced in the suction line to
negative values, the curve of the pulsations of pressure is close to the pollen, with the gradual increase in pressure
to the maximum value. The impact of the pump operating parameters on the intensity of cavitation phenomena
that arise in the trapped volume during the operation was investigated. It was revealed that with increasing
pressure in the suction chamber, the intensity of cavitation decreases. The intensity of the cavitation increases
with the increase in the speed of gears and when the temperature of the working fluid increases, that is, when it
decreases its viscosity. These studies allow you to develop recommendations for choosing pump parameters. The
efficiency of the application of relief grooves was studied with the aim of reducing the intensity of cavitation
phenomena. It has been found that existing grooves reduce the intensity of cavitation phenomena in the closed
volume and suction chamber, but do not completely eliminate them. Based on the data of the visualization of the
pump operation, a new shape of relief grooves is proposed, which enable to reduce the intensity of cavitation
phenomena and provide, in comparison with the studied grooves, fewer leakages of the working fluid, increasing
the efficiency of the pump. The method of influence on the intensity of cavitation phenomena by the influence of a
magnetic field on a fluid pumped by a pump is proposed, in the case where the fluid is electrically conductive. Due
to the action of the Lorentz forces, the extinction of vortices and cavitation phenomena occurs.
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