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AnnoTtanus. OcoOEHHOCTBIO MPOU3BOJICTBA MOJIMATUIICHA SBIISIETCS BBICOKOE pabouee naBiieHHE (0
220MIla). Ha oredyecTBEHHBIX MPEANPUATHSAX MAIIWHBI W OOOPYJIOBAaHHE TaKHUX YCTaHOBOK
MPENICTAaBICHBl MHOCTPAaHHBIMH TPOU3BOAUTENSAMU. [IOTHOIICHHBIX aHAJIOTOB HA POCCHICKOM pPBIHKE
HE UMEETCsl, MO3TOMY pa3paboTKa MOJAOOHBIX TEXHUUYECKUX YCTPOUCTB ABIISETCS aKTyaJIbHOM 3a7aue.
OOBEKTOM HUCCIIEJIOBAHUS SBIISIETCS YTIIOBOM BEHTHIIb BHICOKOTO JABJICHUS MPOU3BOJICTBA KOMIIAHUH
Uhde High Pressure Technologi®abora namnpasieHa Ha UCCICIOBaHKE Mepenaia AaBICHHUS CPEIbI
Ha TIOBEPXHOCTH HMTOJIbYATOTrO MITOKA YIIIOBOTO BEHTHJISI BHICOKOTO JIABJICHHS B 3aBUCHMOCTH OT €r0
T€OMETPUU B MporpaMMHOM Komiuiekce ANSYsS, moayias CFX. Pe3ymbraThl aHanmsa mokasaid, 4To
NpU YMEHBUICHUU yIiia KOHyca (C IIEJbI0 MOHMKCHHUS YCUJIMSI COMPOTHUBIICHHS JIBUXKCHUS IITOKA)
MOBBIIIACTCST TIepernaj AaBJIEHUS HAa €ro BeplInHE. JTO CHOCOOCTBYET MOBBIIIEHHOMY H3HOCY.
OmnpeneneHbl Harpy3KH, CO3/JaBacMble JBIKEHUEM CpEIbl Ha TOBEPXHOCTh INTOKA, MPHU Pa3HOM
reOMETPUM y3Jla IITOK-CEIUI0, KOTOpble B NalbHEWUIIEM IMOCIYKaT MCXOIHBIMH JAHHBIMHU IUIS €ro
MPOYHOCTHOTO pacyera.
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Abstract. A feature of the production of polyethylene is thgh operating pressure (up to 220 MPa).
At domestic enterprises, machines and equipmergsuoh installations are represented by foreign
manufacturers. There are no full-fledged analogurethe Russian market, so the development of such
technical devices is an urgent task. The objectthaf study is a high-pressure angle valve
manufactured by Uhde High Pressure Technologies. @rthe main reasons for the failure of high-
pressure fittings are: thread wear, leakage okthfing box seals, corrosion and abrasion of e r
seat assembly; the last of which is investigatedhm article. The work is aimed at studying the
motion of the medium in a high-pressure angulavevaising the finite element method in the Ansys
software package in the CFX module. The resulthefanalysis showed that when the angle of the
cone decreases (in order to reduce the resistanoe &f the disc movement), the pressure drogsat it
top increases. This contributes to increased widse.loads created by the movement of the medium
on the surface of the disc with different geomstiaé the disc-seat assembly are determined, which
will serve as initial data for its strength caldida in the future.

ApmaTypa  BBICOKOTO  JIaBJIC€HHSI HAa  POCCUHCKUX  HEPTEXUMHUYECKUX
OPEANPUATUAX TPEJICTABICHA MPEUMYLIECTBEHHO MHOCTPAHHBIMU MPOWU3BOAUTEISIMU.
OTtevecTBEHHBIMU KOHCTPYKTOPCKUMH OIOPO pa3pabOTaHbl METOAUKUA OOCITYKUBAHUS U
peMoHTa. [I0THOIIEHHBIX aHAIOTOB Ha POCCUMCKOM PBIHKE HE IIPEACTABIIEHO.
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MaremaTtuueckoe u KOMIBHOTECPHOC MOACIMPOBAHUEC B obactu HpPIKJ'IaZ[HOﬁ MCXaHHUKH

C menmpl0  UMIOPTO3aMEIIEHUs  aKTyallbHBIM  SIBJISETCS  pa3paboTka
OTEUYECTBCHHBIX aHAJIOTOB TEXHUYECKHUX YCTPOUCTB YCTAHOBOK BBICOKOTO JTaBJICHUS.

OCHOBHBIMU TPUYMHAMH OTKa3a apMaTypbl BBICOKOTO JIABJICHUS SIBIISIOTCS:
W3HOC PE3b0bl, HAPYIICHHE TePMETHYHOCTH CATLHUKOBBIX YIUIOTHCHHA, KOPPO3HUS H
UCTUPAHUE y3JIa «ITOK-CeII0». BO3MOXKHO TOHMKEHHE WCTUPAHHS y3Ja <IITOK-
CEJIJIO» IIyTEM COBEPIICHCTBOBAHHUS €TI0 T€OMETPHH.

[enpro ucciienoBaHMS SIBIISICTCS YMCIICHHOE MOICIIMPOBAHNE ABM)KCHHUS ITOTOKA B
MPOTOYHON YACTH YTJIOBOTO BEHTUJISI C UTOJILYATHIM IITOKOM M MOJIyY€HHE HArpy30K Ha
MOBEPXHOCTH 3aloOpHOTO oOprana. OOBEKTOM WCCICIOBAHUS SBISACTCS BEHTHIIb
Bbicokoro nasienus (Dy = 6 mm, Py = 150MlI1a) [1].

YcnoBus skcmtyaranuu — 3TiiieH, temneparypa — 110T, napnenne — 150MI]a.
VYcnoBusi NMHEBMOUCIIBITAHUM — a30T, PacxXo/l 4180um>/u, naenerme — 150MIIa,
temneparypa — 20C. [{ns mpeaBapuTenbHOTO pacdyera MPUHSATHI YCIOBHS HCTIBITAHHS
BenTwis. OObeMHBINH pacxoxa Ha Bxoze (inlet) 4180uam>a mmm 1,02510° m%/c, BBIXOX
(outlet)mo naBaenuto — 150MIla, cpena —asor [2].

B mocrtnporeccope Obutm J100aBIIEHBI MPOJOJIbHAS ILIOCKOCTH ITOCEPEIUHE
pabodero MpocTpaHCcTBa, Ha KOTOPOW ObLIa MMOCTPOCHA KapTa pacipeIeCHIs T1aBICHUH
(puc. 1, a, B, 1) U pacnpejeiicHHE JaBACHUNA HAa OTPE3Ke BIOJb MOBEPXHOCTH IITOKA

(puc. 1,0, 1, ¢) [3].

pi| e
Puc. 1. Bausiare reOMeTprH MITOKA Ha OKa3bIBaeMbIe IIOTOKOM HAarpy3KH: KapThl PacIpeIe/ICHUs
JIaBJICHUIA JIJIsI IITOKA (a, B, /1) U paciipe/ieieHle TaBJIeHUs BOJb 1ToKa (0, T, €);
a,0—45°%8,r—60°m1,¢—90°

73



AIIBM. — 2023. Nel5

[To MakcMMallbHBIM TiepenagaM IaBICHUH Ha MOBEPXHOCTH IITOKA W YTy €ro
npodwis ObuT TocTpoeH rpaduk (puc. 2).
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YToJI KOHyca HTOIIBFIATOoro IMITOKA, IPajl
Puc. 2.I'paduk BnussHUS yria npoQuiis MTOKA Ha Eepernaj 1aBIeHUH

KonuuecTBeHHBIN aHalu3 paclpeieseHus JaBJICHUS Ha IITOKE [O3BOJIMII
ONpENeNIUTh HArpy3Kku Ha MOBEPXHOCTHM MIOJbYATOTO IITOKA JJI MOCJIEAYIOIIETO
MIPOYHOCTHOTO pacyeTa.

B pabote Oblm mpoBeneH YMCIEHHBIN aHANW3 JBWIKEHUS CPEIbl B YIJIOBOM
BEHTWJIE BBICOKOTO AaBieHus B mporpamme Ansys,moayns CFX. Pesynbrarel ananmsa
MOKa3ajd, 4YTO IPH YyMEHBIIEHWH yrIia KoHyca (C TNl IOHMKCHUS YCHIIHS
COIPOTHURJICHUS JIBMKEHHSI IITOKA) MOBBIIIACTCS TIepenal AaBICHUS Ha €ro BEpIIUHE.
D10 cnocoOCTBYeT NOBBIIEHHOMY HW3HOCY. OrmpeseneHbl Harpy3ku, CO37aBaeMble
JBMYKEHUEM CpeJlbl Ha MOBEPXHOCTh 3alOPHOrO OpraHa MpU Pa3HON reoMeTpuH y3ja
IITOK-CEJIJI0, KOTOpbhle B JajbHEWINEM TMOCTY>KAaT HMCXOAHBIMU JAHHBIMU JII €ro
IPOYHOCTHOIO pacyeTa.
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