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C uenbio yBEIMUYEHMs] JAMANA30HOB YCTOMUYMBOW pabOThl KOMIIPECCOPOB IMPUMEHSIOTCS
HasipoTopHble yerpoiictBa (HPY) pasnuunoro tumna. PaboTta nocssiieHa YuCICHHOMY HCCIIEJOBAHUIO
BiMsHUA 1eneBoro HPY Ha paboTy IBYXCTyNEHYaTOro OCEBOIO KOMIIpeccopa aBHAllMOHHOI'O
JBUTATENsl Ha pa3iuyHbiX pexkumax. HPY mpencraBnsier co0oii KONBLEBYIO IOJIOCTh, KOTOpas
COEIMHAETCS C IPOTOYHOM YacThIO OIHUM psAZIOM Ienelt (puc. ).

120 nozof

Puc. 1 — HPVY ¢ onHuM psiiom mwenei

B pabote ocoboe BHUMaHME yHIENs€TCs CO3/IaHUI0 ONTUMaNbHOM TpéxmepHoit CFD-monenu,
MO3BOJIAIOIIEH € HaumOOJbIIeH TOYHOCTHIO OLIGHUTh HHTErpajbHbIE IapaMeTpbl KOMIIpeccopa H
BOCIIPOM3BECTH HecTallMOHapHbIe 3(p(eKThl B3aumoaencTBus Jonatok u HPY.

MopenupoBanue TEUEHHs BBINOJHAETCS C MOMOLIBI crenuannsuposanHoro IIK Numeca
Fine/Turbo. IlpoBemenme TmatensHoro axanmsza pabotsl HPY  TpeOyer mnpumMeHeHHs
HECTAllMOHAPHBIX MOJAXO0J0B MojaenupoBaHus TeueHus. OnHako noctaHoBka URANS sBusercs
CJIMIIKOM 3aTPaTHOM C TOYKH 3pEHUs] HEOOXOAUMBIX PECYPCOB U BPEMEHH NPOBEICHUS pacyeTa, 4To
IPUBOJIUT K HEBO3MOYKHOCTU aHaJIM3a B IIMPOKOM JlMara3oHe 4acToT BpamieHus. [loatomy B padote
BCE pacyeTbl IPOBOIATCS C IPUMEHEHHEM HEIMHEWHOro rapmMoHudeckoro wmeroga NLH,
MIO3BOJISIIOIIETO 3HAYUTENIBHO COKPAaTUTh BpeMs pacdeTa 3a CYET ydeTa TOJBKO HECTAlMOHAPHBIX
3¢ ¢eKTOB, CBA3aHHBIX C YacCTOTOM MenbKaHHs ciena. [Ipu co3maHUM MOJENH MPOBOAUTCS aHAIN3
BIMSHMS KoOJIM4YecTBa rapmMoHMK B Meroge NLH Ha mapamerpsl TedeHUs W HHTETpalIbHbBIC
XapaKTEPUCTHKH, OLIEHUBAETCS BIMSAHUE MOJIOKEHHUs HHTepdelica poTop-cTaTop MEXAY JonaTKaMHu 1
HPY.

PazpaGoranHas mMaTeMaTHyecKass MOJENb TOKa3aja yBEJIMUEHHE 3alacoB ra30MHAMHUYECKON
YCTOWUYMBOCTH Ha HU3KHX YacTOTax BpamieHus npu yuere HPY.
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Caenenus 00 aBTOpax

Bopomaun [lennc BrnagumupoBud, reHepayibHbId qupekTop. O01acTh HAYYHBIX WHTEPECOB:
MPOSKTUPOBAHKE U JOBOJIKA TYpOOMAIIINH, BEIYUCIIUTEIbHAS ra30Bast JUHAMHKA.

MapakyeBa Onbra BanepueBHa, unxeHep. O01acTh HayYHBIX HHTEPECOB: BBIUYMCIHUTEIbHAS
ra3oBas IMHAMHKa, ONITUMH3ALUs JIONATOYHBIX MAaIIKH.
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Numerical study of casing treatment in a two stage axial compressor stage is performed at
different rotational speeds. The casing treatment with axial slots is applied to improve stability and
enhance stall margin. The simulations are performed with Non-Linear Harmonic Method in Numeca
Fine/Turbo solver. The influence of the number of harmonics and the position of the rotor-stator
interface between blades and the casing treatment on the flow parameters and integral characteristics
is analyzed. The final model showed the significant improvement of the stall margin at low rotational
speed.
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