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FEATURES OF METHODOLOGY FOR MODELING OF RADIAL-DLOW PUMP WITH A HYDRAULIC
CONTROL ON THE FIRST STAGE

Zubanov V.M., Shabliy L.S., Krivtsov A.V. (Samara National Research University, Samara, Russian Federation)

The authors show the technique for CFD-modeling of a powerful two-stage pump with the following main pa-
rameters: main rotor speed is 13,300 rpm, pressure head is more than 3,000 meters with mass flow of 250 kg/s. There
are two highlights in this work in comparison with previous. The first one is how to choose the rotating speed of hydro-
turbine. The second one is the CFD-modeling of cavitation processes. The adequacy of CFD-model has been evaluated
by comparing predicted characteristics of the pump with the experimental ones derived from the test rig. The differ-
ences has been amounted to less than 10%. The technique that has been obtained can be used in the future research for
performance improving and efficiency increasing of pumps with hydraulic control of the low-pressure stage by CFD-

tools.

ABTopamu ommchiBaeTcst Metoauka CFD-
MOJICTIUPOBAHUSI  BBICOKONIPOU3BOAUTEIHHOTO
JBYXCTYIIEHYaTOTO HAacoca €O CIEXyIOUMMHU
OCHOBHBIMH TIapaMeTpaMH. 4acTOTa BPALCHHS
rnaBaoro poropa 13300 o6/muH, BXOAHOE JaB-
nenue 0,2 Mlla, nanop 3000 M mpu mMaccoBom
pacxome 250 xr/c. OrnmuuutenvHas ocoOeH-
HOCTh HCCJIEYeMOI'0 Hacoca 3aKI0YaeTcsl B
THJIPaBIMYECKOM TIPUBOJIE CTYHNEHHM HU3KOTO
JaBJeHUsT TypOMHOH C IMepeMeHHOW YacTOTOM
BpaleHus. B 3Toit pabore ecTh JBe OCHOBHBIE
0COOEHHOCTH TIO0 CPABHEHUIO C MPEIbIIYIINMHU:
B OIpENIeIEHUN YacTOTHl BpAILlEHUS THAPOTYp-
6unsl u B CFD-MonenupoBanuu mporeccoB Ka-
BuTau. OCHOBHOM 4acThIO MpeagaraeMoi Me-
TOJUKHU SIBJISIETCS OTpENIeIeHue CKOPOCTH Bpa-
mennst Bo Bpems CFD-pacuéra mo cmeumans-
HOMY airoputMmy. Emeé oaHoit ocoOeHHOCTBIO
ABIISICTCS MOJEIMPOBAHUE KAaBUTAIMM, YTOOBI
yOeIUThCsI B OTCYTCTBUM OOJIACTH KaBUTAIUH
MOTOKA B MPEAHACOCE MPU JTOCTATOYHO HU3KOM

BXOJJHOM JIaBJICHUU W TIEPEMEHHOU CKOPOCTH
BpallieHusi potopa. BeipaboTaHHbIE peKOMEH 1a-
IIUH [0 PaboOTe ¢ MPOrpaMMHBIM 00ECIICUCHHEM
ANSYS CFX, NUMECA AutoGrid5, ANSYS
ICEM CFD (¢dhopmupoBanue pacyéTHOU oOac-
TH, CETKOTeHepalus, BbIOOp Mojeneir TypOy-
JEHTHOCTEH, TpOBEpKa CXOAMMOCTH, TIOCT-
00paboTKa pe3yabTaToOB) SBISIOTCS Ba)KHOW ya-
CTBIO TPEIJIOKEHHOTO METOJa. AJICKBATHOCTH
CFD-mopmenu oueHuBanach CpaBHEHHEM pac-
YETHBIX XapaKTEPUCTUK C IKCICPUMEHTAIbHbI-
MU, TIOJYYCHHBIMH Ha HCIBITATCIILHOW YCTa-
HOBKe (pupmbI-pazpaboturika Hacoca. [lomy-
YEHHBIM METOJ MOKET OBITh HCITOIB30BaH IS
OyaylIUX MCCICTOBAHUN ISl TIOBBIIICHUS TIPO-
W3BOJMTEIIBHOCTH M YBEIMYCHUST dPPEKTUBHO-
CTH HAaCOCOB C THJPABIWYCCKUM TMPUBOJIOM
CTYNEHU HU3KOTO JaBieHus ¢ momoinpio CFD-
WHCTPYMEHTOB.

['uapornpuBoa Hacoca HU3KOTO JIaBJICHUS -
ATO KOMIAKTHOE U 3()(EKTHBHOE pEIICHHUE IS



MHOTOCTYIEHYaThIX HacocoB. Ho oHO Takxe
UMEeT HEJOCTaTKH, TaKue Kak CJIO0XXHOCTb
KOHCTPYKIIMM HAcoca U CIOXHOCTh B3aUMHOM
YBSI3KM KAaCKaJI0B. DTO 3HAUUTENBHO YCIIOKHSET
NPOEKTHPOBaHUE, pPa3paboTKy U J0padoTKy
3TUX HAcCOCOB 0€3 MPUTOJHBIX METOI0JIOTHIA
MOJICTUPOBAHHS.

Texuuka  min ~ CFD-monmenupoBanus
Hacoca, MpPEJIOKEHHAs aBTOPaMH, IO3BOJISET
MOJICTUPOBAaTh  HACOChl C  TUAPONPHBOAOM
CTYICHH HHM3KOTO JIaBICHHS C  OIIMOKOM
IPOTHO3UPOBAHUS XapPAKTEPUCTUK MEHee YeM
10% B cpaBHEHMH C DHKCIEPUMEHTAIbHBIMU
JTAHHBIMH. 310 CBHJICTEIILCTBYET 00
aJiekBaTHOCTH ucnoib3yeMbix CFD-moneneit u
[IPENIIOKEHHON METOIUKH.

Jlaupl  moApoOHBIE  PEKOMEHJALUU MO
npurogaeiM CFD- u ceTouHbIM HMHCTpyMEHTaM,
a TakXke OCOOEGHHOCTH MojenupoBaHus. Jlis
aJIeKBaTHOTO TNPOTHO3UPOBAHUS XapaKTEPUCTUK
Hacoca  Ha  HEHOMHHAJBHBIX  PEXKUMAX
HEOOXOMMBI MEJKasi CeTKa U «HHU3KOpeu-
HOJIBACOBAs» MoJeNnb TypOyneHTHOcTH. Jlis
HAYaJIbHOTO PELICHHUsS PEKOMEHIYIOTCS MOJAEIH
TypOyieHTHOCTH K-& ¢ TpaHWYHBIM YCIOBHEM
MaccoBOI0 pacxojia Ha BeIxoze. B nanpHeiimem,
pacy€Thl JOJDKHBI BBIMIOMHATHCS C TPAHUYHBIM
ycioBueM — Opening  Pressure,  mopenbro
TypOylIeHTHOCTH K- W MenKoil ceTodHoM
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Mozenblo. B pacuére HOKHBI Y4YHUTBHIBAaThCS
KoJie0aHHs UHTETPAJbHBIX [TapaAMETPOB.

BnusHue HeonpenaenéHHOCTH  YacTOTHI
BpalleHHs] THAPOIPUBOAA HACOCA MOXKET OBITH
IIPOUTHOPUPOBAHO, KOIJA HAIOp OCHOBHOIO
Hacoca HaMHOro  OoJjbllle, 4YeM  Hamop
npeaHacoca. B apyrux cimyyasx He0oOXOAMMBI
onpenenéHHble  MEpbl AN IOBBIIICHUSA
TOYHOCTH MoJenupoBaHus. MozennpoBaHue
KaBUTALlUU  TO3BOJISIET  OLIEHUTh  CTEIEHb
BIMSHUSA  KAaBUTALMOHHBIX  IIPOLIECCOB  Ha
BHyTpeHHue KII/l u nHamop Hacoca. Mognenb
kaButauuu Poanes-Ilneccera, peanuzoBaHHas B
ANSYS CFX, mno3BosiseT MNONYy4YHTh BIOJHE
aJIEKBaTHOE MOJIEIMPOBAHNE KaBUTALMU JIaXke C
0a30BbIMU HACTPOHUKAMHU.

HOJ’Iy‘lCHHa}I METOAMKA  MOXET OBITh
HCIIOJIb30BAHA B 6yI[y1].II/IX HUCCICOOBAaHUAX IJIA
yIydqlieHuA MMPONU3BOAUTCIIBHOCTU n

noBeimeHust KIIJl HacocoB ¢ ruapomnpuBoaoM
CTYIEHH HHU3KOro naaBjieHus ¢ nomomsio CFD-
WHCTPYMEHTOB C TMPUMEHEHHEM TEXHOJIOTHIl
ONITUMM3AITHH.

[Tonyuennass CFD-monens MoxxeT OBITH
MCIOJIb30BaHa JIJIsl JalbHEHIIIeTr0 UCCIeAOBAHUS
pabodero mpolecca Hacoca C IENIbI0 OIIEHKHU
OCEeBOU M paJMaIbHOM HArpy3Kud poTopa M To-
UCKA IyTeN €€ CHUKEHUS.

U3YUYEHHUE BO3MOKHOCTH UCIOJIb30BAHUA ®OTOINOJUMEPHBIX MOJIEJEA
C HAHECEHHBIM HA HUX TOKOMPOBOJIAIIIUM CJIOEM
B KAYECTBE 3JIEKTPOJA-UHCTPYMEHTA
JIJISI DJIEKTPOXUMUYECKOM OBPABOTKH
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STUDYING THE APPLICATION OF PHOTOPOLYMER COATING MODELS WITH CONDUCTOR LAY-
ER AS AN ELECTRODE TOOL FOR ELECTROCHEMICAL MACHINING

Vikhirev S.S., Nekhoroshev M.V., Smirnov G.V. (Samara National Research University, Samara, Russian Federation)

In this paper, we have considered the possibility of using coated photopolymer model as an electrode-tool with a
conductive metal coating. The electrode with a complex working profile has obtained a 3D-printing quality of photo-
polymer, having sufficient mechanical properties for a flow of electrolyte fluid. For the application of a conductive lay-

er has been considered an electroplating method.



