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PA3PABOTKA YYEBHOTI'O CTEHIA IIO HCCIIEHOBAHHUIO PABOYHUX ITAPAMETPOB
JIOITACTHBIX THOIPABJIMYECKHXX MAIIWH.

Musnsiino [Imurpuiit ABaHOBHY
MarucTtpalT, OMCKHUU roCyqapCTBEHHBIN TeXHUYECKUU yHuBepcuTet, PO, r. OMck
IMTaBa1rouyeHKo EBrenuin AjieKCaHIPOBHY

OOIIeHT, KaH[. TeXH. HayK, OMCKUY rOoCyOapCTBEHHLIN TeXHUUYECKUM yHuBepcuretT, PO, r. OMck

Ha cerogHsAITHUY OeHb MPOMBIIIIEHHOCTh PA3BUBAETCS BEICOKMMU TeMnaMu. OCHOBHas €€ 3amava
3aKJTI0YAeTCs B QUHAMUYHOM PAa3BUTHUY ITPOU3BOACTBA U MOBHIIIIEHUN eT0 3(PHEeKTUBHOCTH,
yAy4IIeHUW KauyeCTBa MPOAYKIINY, POCTE MTPOU3BOOUTETbHOCTY TPYAA.

PazBuBaromuecs Hay4yHo-TexHuYeckKas peBosonus (HTP), ObICTPHIM POCT CYIECTBYIOIINX U
TOSIBJIEHME HOBBLIX OTPACJIel MPOMBIIIIJIEHHOCTH BEI3BIBAET, B CBOIO OUYepelb, HE0OXOIMMOCTh
OaJIbHEUIIEeTr0 PA3BUTHUS CUCTEMBI BEICIIIETO ¥ CPEIHETO CIEINaTbHOT0 00Pa30BaHUs, TTOBBIIIIEHU S
KadeCTBa IIOATOTOBKU MOJIOIBIX CIIEIIMAJIMCTOB [OJIS BCEX OTPacCiel IPOMBIIITIEHHOT 0 IPOU3BOACTBA

[1].

B CBsI3u C 9THUM BO3HHKAET MOTPEOHOCTH B BLICOKOKBATM(UIIMPOBAHHEBIX CIIeuancTax. KoTopse
o6sramaroT O0bITUM OarakoM 3HAHUUM W HAaBBIKOB B TOM HJIM MHOM OTPACIIH.

HOBTOMY Ha DaHHBI MOMEHT BO3HUKAET HeO6XOJ:[I/IMOCTb B COBEPIIEHCTBOBAHNWHU CPENCTB U MEeTOOOB
IIOOTOTOBKH MOJIOOBIX M IIOBEIIIIEHU A KBaJ'II/I(I)I/IKa].II/II/I CylIeCTBYIOIIUX CIIEIHUaJINCTOB.

OHHI/IM 13 OCHOBHBEIX HYTeI;I 9TOI'0 COBEPIIEHCTBOBaHUA ABJIAE€TCSA PA3BUTHE U YKPEIIJIEHUEe
MaTepHuaJIbHO-TEXHUYECKUX 0a3 yueOHbIX 3aBefeHmni. Clofla BXOIAT B IEPBYI0 OYepenhb MIMPOKOe
BHEJIPEeHNE TEXHUYECKUX CPENCTB 00yUYeHMs, OCHAllleHWe TabopaToOpuil U ayquTOPUM HOBEHUIITUM
ob6opymoBaHMEM U MpUOOpPaMu, MOOEePHU3ANMS 1a00PaTOPHBIX CTEHIOB M MAaKETOB C YYETOM
MMOCJIEMHUX NOCTUXKEHUUN HayK! ¥ TeXHUKHU Ha COBPEMEHHON KOMIOHEHTHOU 6a3ze [1].

BreimosiHsieMbIe JTabopaTopHBIE PAOOTH B X0Ie Yy4eOHOTO IIPOoliecca SIBISIOTCSI OCHOBHBIM CPEICTBOM
U3y4YEeHUs U YCBOEHUS yueOHOTO MaTepHasia U MOJyUYeHHs IPaKTHUYeCKUX HaBHIKOB IO
HMCCIIeIOBaHUI0 pabouYnX ITapaMeTPOB JIONACTHLIX THAPABINYECKUX MAaIITHH.

AHaIHU3 BO3MOXHOCTEH IIpeacCTaB/ICHHBIX Had PbIHKE CTEHIOB.

Ha maHHBIM MOMEHT B Poccuu Ha pBRIHKE IPEACTaBIeHO OTPOMHOE KOJIMUYeCTBO CTeHIOB. s
aHasm3a OblIM BLHIOPAHEI ABa CTeHIa Haubosiee IMOOXOOSIIUX K TeMe UCCIeIOBaHUs. DTO KOMIIJIEKT
yuebHOTr0-;1ab0paTopHOro 060pymoBanusa «MexaHuKa XKuUAKoCcTu» KoMmmnauuu 000 «I10 «3apHuIla»
1 yueOHO-1abopaTOPHLIN KOMIIJIEKC «MccneqoBanue mapaMeTpoB paboTel HacocoB» Kommauuu OO0
«Jueprusallad».

[TepBbIf TpegHA3HAYEH [JIS UCCIIEIOBAHUS XapaKTEePUCTUK TPYOOIIPOBOAOB B 3aBUCUMOCTH OT UX
ouamMeTpa, KOHPUTypanuu U Halu4dus MEeCTHBIX COIIPOTHUBIIEHUN; OJIsT HATJISITHON HEeMOHCTPAIUN
PeXUMOB TEUEHUS JKUAKOCTH; UCCIIEQOBAHUS XapaKTEPUCTUK HACOCOB IIPU PAa3IUYHBIX BApUaAHTaX
BKJIIOUEHUS UX B TUApocucremy [2].

BTopoii mo3BoIsIeT U3y4YaTh ITapaMeTphl paboThl HACOCOB (HAmop, mofayva, HaBJIeHue, MOIITHOCTD,
OOIyCTHUMAas BHICOTA BCACHIBAHMUS, KIT, KABUTAIM) IPU PA3TUYHLIX PeKUMaxX PaboThl, U3YUUTh

MuHstiao II.H1., [TasaoueHko E.A. Paspabomxka yue6H020 cmeHOa no ucc.1e0o8aHuo pabodux napamempos A0ndcmHbuixX
2ud0pasauveckux MawuH. // CmyoeHuyeckul popym: 31eKmpoH. HaY4yH. sHcypH. 2018. Ne 10(31). URL:
https://nauchforum.ru/journal/stud/31/36241 (0ama obpaw,eHus: 04.09.2025).



COBMECTHYIO paboTy HaAcoCcoB (I1apajienbHoe, II0CTIef0BaTeIbHOE COeINHEHNE) U METONOB
perynupoanus [3]. [To3BonsieT mpuoOpecTy IpakKTUYeCKUe HaBLIKYU 110 ITPOBEOEHUIO UCIIBITAHUM
HACcoCOB, 10 paboTe ¢ U3MEPUTEILHLIMU IPUOOPaMU U TOCTPOEHUIO 9KCIUTyaTAllMOHHBIX
XapakTepucTtuk [3].

OyHKIIMOHAJ TPOBOAUMEIX JITAaOOPATOPHBIX UCTIEITAHUN Y pacCMaTpPUBAaeMbIX CTEHIOB OYEHb CXOXK.
OTO CHATUE HAIIOPHBIX XapaKTEPUCTUK IIPU PA3JIUYHBIX MECTHBIX COIIPOTUBIEHUSX, U3yUEHUE
paboTEl HACOCOB IIPU Pa3NUYHEIX cllocobax MOOKII0UeHNUs (IIapajlelbHoe UMK II0CTIe0BaTeIbHOE),
ornpenesieHue OoTPeO6IIeMON MOIITHOCTHY TP Pa3JIMYHBIX pesKuMax paboTHI.

Ecth u pasnuuusa. K npuMepy mepBeIl CTEHT II03BOJISIET BU3yaIu3UupPOBaTh PEKUMBI TEYEeHUST
KHUIOKOCTH (JJaMUHAPHBIN U TypOYJIEHTHBIN), U3y4aTh CUJIOBOE BO3MIENCTBHE HE3ATOIJIEHHON CTPYH
Ha MeXaHW4YeCKYIO Iperpany. A BTOPOU CTeH] IT03BOJISIET CHITH KaBUTAIIMOHHEIE XapaKTePUCTUKHU
IIeHTPOOEKHOT0 Hacoca.

Ectp Y HUX 1 emé OnOHa o61.ua${ YepTa KOTopasd O6’beJII/IHHeT IIPAKTHU4Y€CKHU BCe COBpG‘MGHHbeI CTEeH[HI.
9TO O4YEeHb BLICOKAsA CTOUMOCTh. OHa BAapbUPYETCsA B IIpenejlaX HECKOJIBKHUX COTEH ThICAY py6ne171 oo
HECKOJIBKUX MHUJIJINOHOB.

ITpoaHanmu3UpPOBaB BCe NOCTOUMHCTBA U HEOOCTAaTKU COBPEMEHHEBIX CTEHOOB OBIJIO MPUHSATO PelleHue
CIIPDOEKTHUPOBATH CcOOCTBEHHBIH CTEeHO U IIPOMU3BECTU paC‘-IéT OCHOBHBIX €TI0 KOMIIOHEHTOB TaKuX KakK
Hacockl B mporpamme ANSYS.

IIpoeKTHPYEeMBIH CTE€H][I

[TpoekTUpPyEMBIN CTEHT, II0 UCCIIENOBAaHNI0O pab0UmX ITapaMeTPOB JIOITACTHBIX TUAPABINYECKHUX
MaIluH OB BRITIOJTHEH B TPEXMepHOU Momenu B mporpamme KOMIIAC - 3D mpencTaBiIeHHYIO Ha
puc. 1 a. CocTOUT U3 HENOABUKHOM PaMHOM KOHCTPYKILIMM, Ha KOTOPOU YyCTAHOBJIEHHI: [Ba
LUPKYJIAOVOHHEIX HACOCA; IIY/IbT YIPaBIeHUsI Ha KOTOPOM PacIiolararTCs KHOIIKHA
BKJTIOUEHUA/BHIKJTIOYEHU S YCTAHOBKU U HACOCOB, JUCIIJIEM pacxogoMepa U BaTTMeTpa; 6ak; cucreMa
TPyOOIIPOBOMIOB; 3allOPHO-PETryIupyeMas apMaTypa. s onpeneneHnss HallOPHOU XapaKTePUCTUKHU
U TIofla4y¥ CUcTeMa TPyOompoBox cHabkKeHa pacxomoMepaMu U faTYUKaMU [IaBJIEHUS.
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PucyHok 1. CmeHO no ucc/1e008aHUI0 padoyux napamempos /A0NdCMHbIX 2udpade 1udecKux
mawuH: a) 3D modesb cmeHda; 6) 2udpas/1uyeckKkasi cxema cmeHoda



1,3 - nHacocwl; 2, 5, 7, 9 - waposvie KpaHbsl; 4 - nyavm ynpasaeHus; 6 - maHomemp; 8 -
MmaHosakyymmemp; 10 - mpybonpoeood; 11 - mepmomemp; 12 - bak; 13 - pama

OCHOBHBLIMH 3JI€eMEHTAaMM CTeH[Ia ABJISIOTCS OBa IeHTPoOekKHEIX Hacoca (IIH), mapamMeTpsl KOTOPHIX
u TpebyeTcs ucciemoBaTh. s mogbopa HaCOCOB MOXKHO HCIIOIb30BaTh METOOUKY
IIpeOBapUTEeIbHOTO pacuéTa, KoTopas ImpeacTaBiieH B paboTe A.A. JlomakuHa [5]. 9To usmanue
SIBJISIETCS OOHUM K3 JIYYIINX UCTOYHUKOB HHMopMaluu o IIH B oTeuecTBeHHOU nuTeparype. Ho mis
6oJbIlIero ymo6CcTBa U OBICTPOTHEL PACYETOB MOXKHO MCIIOIE30BATh MPOTrPAMMBI KOMIIBIOTEPHOI'O
MOOEIUPOBAHUS.

B HacTosIIee BpeMs eIé Ha CTaguu IIPOEKTHUPOBAHNS HAaCOCOB IIPUMEHEeHNe IIPorpaMM
KOMITBIOTEPHOTO MOMIETUPOBAHUS IIPOCTO HEOOXOAMMO. Bo MHOTMX HAyYHO-UCCIIEIOBATENbCKUX U
ITPOEKTHBIX OPTaHU3aIUIX IITUPOKO HUCIIONIb3YIOT MporpaMMHoe obecrieuenue ANSYS [4].

IIpoekTUpoBaHUe IEHTPOOEKHOT0 HAacoca C MOMOIIbi0 mporpaMMbl ANSYS cyrmiecTBeHHO oberdaer
pacuéT ero mapaMeTpoB. YMeHbIIaeT J0 MUHUMYMa IIaHC OOMYCTUTD OIIHOKY, CBI3aHHYIO C
yeoBe4eCKUM (aKTOpPOM.

ITporpamma ANSYS o6nagaeT psaimoM IIPEUMYIIECTB, K KOTOPBIM MOXKHO OTHECTH: aBTOMaTU4YeCKOoe
TOCTPOEHYE 3JIEMEHTOB KOHCTPYKIIMK HAaCOCOB (MepuOuaHHOe ceueHue, MpoduiIb I0MaTokK,
KOHCTPYKIIUIO YJIUTKH), IIOCTPOeHue IpauKOB paclipeneleHnus OaBIeHUsI U CKOPOCTH,
BU3yanu3alus OBUXKEHUS IIOTOKOB XKUIKOCTH, BEIBOT, ITI0JIYY€HHBIX JaHHBIX.

I71a mpuMepa IPUBEOEH PAcUYET OMHOTO U3 IIeHTPOoOeKHEIX HacocoB (IIH) B cpege MHTETPUPOBAHUS
ANSYS Workbench. B momyne Vista Centrifugal Pump Design (CPD) 65110 CIIpO€KTHPOBAaHO
pabouee koneco (PK) Hacoca B MepuOraHHOM CEYEHUHU, VIIUTKA U IIOCTPOEH rpaduK PacyETOB IPH
OOHOMEPHOM ITPOEKTUPOBAHUM.



PucyHok 2. MepuduaHHoe ceyeHuUue KaHa/ad Kojeca



PucyHok 3. Yaumka




Pump Efficiency
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Pucynok 4. I'pajpuk pacuémoe npu 00HOMEepPHOM NPOeKMupoedHuU

B mopgyne DisignModeler u Meshing 6bi71a co3maHa reoMeTpUs IIPOTOYHON YacTH U JIOTIAaTOK
pabouero komneca (PK).
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PucyHok 5. Hacoc

YrpoméHHBIN aHaIKU3 [eHTPOOEeKHOTr0 Hacoca U MOJIe/INPOBaHNe TeYeHUs XKUOKOCTHA B paboueM

KOJlece M CBSI3aHHBIX C 9TUM IIPOLIeCCOB Ipou3Bomuiocsk B monyie Vista Through Flow u CFX
COOTBETCTBEHHO.
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PucyHok 6. Tuaepamma 0aeseHusi, OKPYHCHOU CKoOpocmu, MepuduaHHOl cKkopocmu u
owudoK pacuéma

AHanmu3 NoJIyYeHHHIX Pe3yIbTaTOB ¥ CPpaBHEHNE OBYX METOMIOB MPOU3BOOUIIOCE B Moaynne CFD -
Post/Turbo.
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PucyHok 7. CpagHumeabHbvie duazpammsl deyx Memodoe pacyéma

B pe3ynbTaTe aHanmu3a Pa3TUYHBEIX METOMIOB MPOEKTUPOBaHMUS B mporpamMMe ANSYS MoKHO cHenaTh
BBIBOO O TOM, YTO C IIOMOIIIFIO Heé MOXKHO 6]:>ICTp0 CIIPOEKTHPOBATE JOBOJIEHO CJIOKHBIHN OJId PY4YHOT O
pacuéTa HacoC M y3HATh NOOOUAYT JIX €r0 MapaMeTpPhl OJIT KOHKPETHON YCTAaHOBKU MJIU KakK B
HalleM ciaydae yueOHOro cTeHaa. YTo B CBOIO 04epenb COKOHOMHUT BPeMs IIpu oadope
0060pymoBaHUS.
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