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1. YpaxyBaHHS 0COGJIMBOCTEN pOOOUOTO MPOLIECY HAMIPSIMHOTO anapara JJis MiIBUIEeHHs] TEXHIYHOTO PiBHS

BiZILIEHTPOBOTO HacOCa

2. Taking Account of Flow Pattern Features in Diffusers to Improve the Engineering Performance Standard of a
Centrifugal Pump

Pedepar:

1. Y nucepraniiiziii po60oTi 3a1ponoHOoBaHO e(eKTUBHUN CIIOCI6 MiIBUIIEHHS TeXHIYHOTO PiBHS BiALLEHTPOBOIO
Hacoca 332 paXyHOK 3aCTOCYBaHHS CTyIIeHs 3 MiHIMaJIbHUM JliaMeTpaJbHUM BiTHOCHUM rabapuTOM, IO IOCATAETHCS
IIJIIXOM BUKOPUCTaHHS HAIIPSIMHOTO arapara 3 IepepuBYacTolo IEPEBiTHOI0 30H00. OCHOBHUM 3MiCTOM pOOOTH €
IOCJIiIKEHHS CTPYKTYPU Tedii B eJIeMEeHTaxX HAlPSIMHOTO arapara, a TaKOX BIUIMBY FEOMETPUYHUX €JIEMEHTIB, 110
YTBOPIOIOTh NIEPEBiAHY 30HY, HA CTPYKTYPY IIOTOKY B II€PEBiIHII 30Hi Ta 3BOPOTHUX KaHaJlax i Ha TigpasilivHi
BTpaTU. JI0CIIipKEHHS BIIJIMBY TEOMETPUYHUX €JIEMEHTIB, 1[0 YTBOPIOIOTh NIEPEBIAHY 30HY, HA CTPYKTYPY IIOTOKY
IO3BOJIMJIO YTOYHUTYU MaTeMATU4HY MOJIeJIb Tedii B IepeBifiHi 30Hi, 1[0 B CBOIO Yepry 03BOJIsI€ HA CTafii
IIPOEKTYBAHHS OLIIHUTY KYT IOTOKY Ha Bxozi B 3K. 3a pe3dysnbraTamu Qpi3su4HOro Ta BipTyaJlbHOTO €KCIIEPUMEHTIB

OTpUMaHa 3aJIeXKHICTh MiHIMaJILHOTO BiTHOCHOTrO AiameTpasbHOro rabaputy DHa/D3 Big koedinienTta



IIBUAKOXITHOCTI NS, J1s SIKOTO 1Lie He crocTepiraetbes 3HKeHHs1 KK]I ctyneHs. Po3po6seHo MeTonnYHi
peKoMeH/allii o0 MPOEKTYBAaHHS HAIIPSIMHOTO arlapaTa 3 IIepeprBYaCTOIO NepeBiIHOI0 30HOI0. CITPOEKTOBAHO
IIPOTOYHY YaCTHHY CTYII€HS 3 HAIIPSIMHUM arapaToM, Lo Mae BifHOCHUM AiameTpanbHuil rabaput DHa /D3 = 1,39.
3acTocyBaHHS JAHOTO CTYIEHs B 6araToCTyMiHYaTOMY BiILleHTPOBOMY HACOCi JO3BOJIMJIO MiJIBUIIUTH 10T0
TEXHIYHNI PiBeHb 32 PAXYHOK 3HIKEHHS KoedillieHTa MMTOMOI MeTasioMiCTKOCTi 3i 36epeskeHHsM piBHs KK sk B
HacocCi-aHaJory.

2. This dissertation presents an effective method of reducing the specific metal content of a multistage centrifugal
pump, in maintaining at the same time its performance, by designing its stages having the minimum outer
diameter-to-entry diameter ratio, which is achieved due to the application of a built-in diffuser featuring a
discontinuous transfer zone. The subject matter of the paper is mainly an investigation of the flow pattern in the
diffuser elements and of the effect of the geometric features forming an transfer zone upon the flow pattern in the
transfer zone and in the return flow passages as well as upon the hydraulic losses. The study of the effect of the
geometric features that form an transfer zone upon the flow pattern has allowed to refine the mathematical model
of flow within the transfer zone, thus making possible, by-turn, to evaluate the flow angle at the inlet of the return
flow passages. By using the results of physical and virtual experiments, the minimum outer diameter- to-entry
diameter ratio and specific speed have been connected by a relationship, at which a reduction in the stage
efficiency is not yet observed. Procedural guidelines for designing diffusers with a discontinuous transfer zone
have been worked out. Hydraulic passages of the pump stage comprising a diffuser with the outer diameter-to-
entry diameter ratio = 1.39 have been developed. The application of this stage in the multistage centrifugal pump
has enabled to improve its engineering performance standard as a result of reducing its specific metal content,
with the efficiency maintained at the same level as an analogous pump has.
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