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Pedepar:

1. Inceprariiina po60Ta IPUCBIYE€HA MOZEJIIOBAHHIO POGOYOTO IIPOLeCy BiIbHUBUXPOBOTO HACOCA, SIKUI Ma€
BJOCKOHAJIEHy T€OMETPil0 POOOYOT0 KOJjleca, AOCIiIPKEHHIO BIUIUBY CIIiBBiIHOIIEHHS F€OMETPUYHUX NlapaMeTpiB
pob0o4oro Kosieca Ha XapakTEPUCTHUKU HAcOCa 3 METOI0 PO3POOKM METOIUYHUX PEKOMEH AL 00 PO3PaXyHKy
HOBOTO Ta BIOCKOHAJIEHHS iCHYIOYOTO HACOCHOTO O0JIaAHAHHS [IJ1S iJIBUILIEHHS MOTO TeXHIYHOro piBHS. OCHOBHUM
3MicTOM JucepTallii € yIOCKOHalIeHHSl MaTeMaTUYHOI MoJesii po604oro npolecy BiIbHOBUXPOBOTO HAacocCa, sKa
0a3yeTbCs Ha PiBHSIHHI Pi3HULi MOMEHTIB KiJIbKOCTI PyXy PiZJUHHY, 110 BUXOOUTb 3 po60YOro Kojeca Hacoca Ta
BXOJUTB [JO HBOTI'O. AIEKBATHICTb OTPMMAHOI MOJIEJIi IATBEPIKEHA PE3YJIbTATAMU €KCIIEPUMEHTAIbBHUX
IOCJiI>)KEHb 3 OTPUMAHHSIM iHTErpajlbHUX XapaKTEPUCTUK BiIbHOBUXPOBOTO HACOCA 3 Pi3HUM CIIiBBiIHOILIEHHIM
reOMEeTPUYHHUX [TapaMeTpiB pobouoro Koseca. TeopeTuyHe [OCiIPKeHHsI poO0YOro MPoLecy Ja€ YsIBIeHHs PO PyX
piguHY y BisIbHIN KaMepi BiJIbHOBUXPOBOTO Hacoca. AHasli3 6ajaHCy eHeprill Mifl 4ac 3aCTOCYBaHHS KOMOIHOBAaHOTO
po60YOro npolecy A03BoJIsI€ OLIHUTY Bary KO>XKHOI CKJIaZI0BOI ITPOLIeCy Nepeadi Ta epeTBOPEHHS eHeprii Ta

cpopMyTIOBaTU YMOBH IiJBUIEHHS €(PeKTUBHOCTI poO0TH Hacoca. 3a JOIOMOrO0 YUCJIOBOTO NOCiIKEHHS



OTPMMAaHO 3aKOHOMIPHOCTI pO3MOily CKJIaJOBUX aOCOJIOTHOI MIBUIKOCTI PyXy PilMHU B3[I0BX JIONATi Hacoca, 10
IO3BOJIMJIN PO3B’sI3aTU OCHOBHE PiBHSIHHS BiJIbHOBUXPOBOI'O HAcOCa Ta OTPUMATHU YIOCKOHAIEHY MaTeMaTUYHY
mogesb. Qi3yHNI eKCIIEPUMEHT Ha BUIIPOOYBaJIbHOMY CTEH/Ii 1aB MOXJIUBICTb i TBEPAUTH PE3yJIbTaTH
YMCJIOBOTO JOCJIIJIPKEHHS i aIeKBAaTHICTh OTPMMAHOI MAaTEMAaTUYHOI MOZEJIi Ta BCTAHOBUTH 3aJI€5KHOCTI 3MiHU
ONTHMAJIbHUX 3HAa4€Hb POOOYMX NTAaPAMETPIB HACOCA BiJl CIiBBiJHOLIEHHS! TEOMETPUYHUX N1apAaMETPiB MPOTOYHO]
yacTrHU. Ha OCHOBI yAOCKOHAIEHOI MAaTEMAaTUYHOI MOJIEJIi 3 ypaxXyBaHHSM OTPUMAHUX €KCIIEPUMEHTAJIbHUX JAHUX
copMyIbOBAHO METOIMYHI PEKOMEHAlLlii 3 pO3paxyHKy HOBUX BiJIbHOBUXPOBUX HACOCIB Ta BIOCKOHAJIEHHS
ICHYIOUMX IJISIXOM BUKOHAHHSI HEMOJEJIBHUX 3MiH IIPOTOYHOI YacTUHU. OLiHIOBAHHS TEXHIYHOTO PiBHSI HACOCHOTO

00J1afHAaHHS BUKOHAHEe 3 BUKOPUCTAaHHSM METOy XapiHITOHA.

2. The thesis is devoted to modeling of workflow of torque flow pump, which has advanced geometry of impeller,
to study the influence of the ratio of geometric parameters of impeller on the characteristics of the pump in order
to develop methodological recommendations for the calculation of new and improvement of the existing pumping
equipment. The main content of the thesis is to improve the mathematical models of the workflow of a torque flow
pump, which is based on the equation of difference between the moments of the amount of fluid motion exiting
the pump impeller and entering it. The adequacy of the obtained model is confirmed by the results of experimental
studies with obtaining the integral characteristics of a torque flow pump with different ratio of the geometrical
parameters of the impeller. A theoretical study of the workflow gives an idea of the fluid flow in a torque flow
pump free pump chamber. The analysis of the energy balance during the combined workflow application allows us
to estimate the weight of each component of the energy transfer and conversion process and to formulate
conditions for increasing the efficiency of the pump. The numerical study obtained the regularities of the
distribution of the components of the absolute velocity of the fluid along the pump blades, which allowed us to
solve the basic equation of the torque flow pump and obtain an improved mathematical model. The physical
experiment at the test bench allowed us to confirm the results of the numerical study and the adequacy of the
mathematical model obtained and to determine the dependence of the change in the optimal values of the pump
operating parameters on the ratio of the geometric parameters of the flowing part. On the basis of the advanced
mathematical model, in the light of the experimental data obtained, methodological recommendations were
formulated to calculate new free-flow pumps and to improve existing ones by performing non-model changes in
the flow part. The technical level of the pumping equipment has been evaluated using the Harrington method.
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