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NEW EQUATION FOR THE EVALUATION OF PROFILE LOSSES
AT BLADE ROWS OF THE AXIAL TURBINE
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The refinement of axial turbines design methods by 1D and 2D calculation types is now an urgent task. The key
issue for raising quality of axial turbines design is a significant prediction of energy losses. In this paper current mod-
els have been analyzed by profile energy loss at the profile of blade rows in axial turbines. Has been proposed a new
equation, which allows to define profile losses in the axial turbine more accurate than current models that were consid-

ered before.

CeroaHs OCHOBHBIM HMHCTPYMEHTOM aHa-
nu3a paboyero mporecca TypOOMAIINH SBJISIOT-
Cs METOJbI BBIYUCIUTEIHOW ra30BOM JUHAMU-
ku (CFD), ocHOBaHHbBIC Ha YHCJIICHHOM peliie-
HUM cucTteMbl ypaBHeHus Hasbe - Ctokca. Oco-
oennocts CFD MeTomoB 3akiroyaeTcs B TOM,
YTO IO CYTH 3TO IOBEPOYHBIN pacuér. s ero
IIPOBE/ICHUS HY)KHO UMETh IIOJIHOE IpeJICTaBIIe-
HHUE 0 TeoMeTpuu KaHana. OHa, Kak ¥ MHOTO JIeT
Ha3aj, MOJydaeTcs B pe3yibTare MPOEKTHBIX 1
u 2D pacuéros. [loaTomy 3amaua pa3BUTHI Me-
TOJIOB IIPOCKTHPOBAHUS OCEBBIX TYpOMH C IO-
MOIIBI0 MOJIEJIel HU3KOTO YPOBHSI HE TepsieT
CBOIO aKTYaJIbHOCTb.

KiroueBbIM BOIIPOCOM TMOBBILICHHUS Kade-
CTBa MPOEKTUPOBAHUS TYypOUH SIBIISIETCS 10CTO-
BEpPHOE MpeJICKa3aHue IMOTeph SHEPruu. bbutn
paccMOTpEHBI MATh Hanbosiee U3BECTHBIX MO/Ie-

e  mpodmieHBIX — moTeph.  CanmenGepra
(Soderberg), Awnnes u Metncona
(Ainley&Mathieson), Jamxema wu Keiima
(Dunhem&Came), Kakepa u Oxamy

(Kaker&Ocapu) u ITUAM [1].

C ux moMouIb0 ObUIM paCCUYUTAHBI 3HAYE-
HUS TpoQUIBHBIX MOTEeph B Oosiee yem 170 pe-
MIETKAaX OCEBBIX TYypOWH, MmapaMeTpbl KOTOPBIX
ObuTH B3sTHI U3 [2]. PaccmaTpuBaeMsblii MaccuB
pemEToK oTpakaeT BcE€ MHOrooodpasue npodu-
JIei JoNmaToOK OCEBbIX TYpOUH, UCHOJIb3YEMBIX B

ABHAlITMOHHBIX Fa3OTyp6I/IHHBIX JABUTATCIIAX
(I'TH).
HpHMOe COIMOCTABJICHUEC pPE3yJIbTaTOB

pacqéTa N 3KCIICPUMECHTA HC IO3BOJIMIIO OIHO-

3HAYHO Ha3BaTh HAMIIYYIIYIO MOJIENb AJIsl OLICH-
k1 moTeph. JIrobas M3 MCHOJIb30BaHHBIX MO/Ie-
Jel Uil OJHOM PELIETKM MOXKET IOKa3bIBaTh
MPAKTUYECKHU MOJHOE COBNAJCHUE, a I JpYy-
roii pa3iauuus Oosee yeM B JiBa pasa.

Jlns pemieHust JaHHOM MpoOsieMbl ObLI
MPEeIOKEH CMoco0 OLEHKH JOCTOBEPHOCTH
MoJeNel ISl OLIEHKH MOTepPh SHEPTruu B JIOMa-
TOYHBIX BEHI[AX OCEBBIX TYpOWH, OCHOBaHHBIN
Ha CTaTHCTHMYECKOM aHAIN3€ OTKIOHEHHS DKC-
MEePUMEHTAJIbHBIX JAHHBIX OT pacu€THbIX. [lo-
Ka3aHo, YTO YKa3aHHbIC OTKJIOHEHHS TMOJYMHS-
I0TCA 3aKOHY HOPMAJILHOTO pAaclpeneieHHs |
MOTYT OBITh ONHCaHBl BEIUYMHAMH MaTEeMaTu-
YECKOTO OKMIAHMSA Har M CPEIHEKBATHYECKOTO
OTKJIOHEHHS Gpf .

YcTaHOBIEHO, YTO HaWJIydlled W3 pac-
CMOTPEHHBIX MOJIENIbI0 ISl OMUCaHHUS Tpo-
(GUIBHBIX TOTEPh B OCEBBIX TYpOUHAX SBISETCS
Mozenb, paspaboranHas B LleHTpanpbHOM UH-
CTUTYTE aBHAIMOHHOTO MoTopocTpoeHus (Poc-
cust). OHa, ¢ BeposTHOCThIO 95%, 3aHMKaeT
3HaueHHe MoTeph B cpeaneM Ha 8% mpu cpen-
HEKBaJ[paTU4eCKOM OTKIoHeHUU 42%.

Onupasch Ha yKa3aHHBIE CTAaTUCTHUYECKUE
KpUTEpUH, HA OCHOBAHMM AaHANIM3a MPHUPOJIBI
NpO(HUIBHBIX MOTEPh U C MPUMEHEHHUEM METO-
OB MaTeMaTHYeCKOH OITHMMHU3AalMH, OBUIO
MPeIOKEHO HOBOE YpaBHEHHE, KOTOpOE TO-
3BOJIICT ONPEACIUTh NpPO(HIbHBIE IOTEPU B
OCeBOI TypOMHE TOYHEEe, YeM PACCMOTPEHHBIE
cymectByomue mojenu. C BeposTHOCThI0 95%
OHO 3aHIKAeT 3HAUCHHE TMOTEPh B CPEAHEM Ha
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10% mpu cpeaHEeKBagpaTUIECKOM OTKIOHCHHH
31%. IlpeanoxeHHOE HOBOE YpaBHEHHE I10O3BO-
JSIeT Y4ecThb OOoJIblIee YUCIO FeOMETPUIECKUX U
PEKUMHBIX (PAaKTOPOB, BIUSIOMINX HAa BEIIMUUHY
MOTEPb.

PaGora BbIMonHeHa Tmpu (UHAHCOBOU
HoJiIep>KKe co cTopoHbl MuHoOpHayku Poccun
B pamkKax 0a30BOH 4YacTH TOCYAapCTBEHHOTO
3aJaHuUS.
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THE APPLICATION OF MULTI-CRITERIA OPTIMIZATION METHODS FOR THE EVALUATION
OF DIFFERENT GTE DISK DESIGN SOLUTIONS EFFECTIVENESS
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The report is about the effectiveness evaluation of some design solutions for GTE locks and disks. Effectiveness
evaluation is realized using the multi-criteria optimization methods and automated parameterized finite element mod-
els. The work is represented results of the some design solutions using evaluation for disc lock and hub.

VYily4ymaTe MPOYHOCTHBIE U BECOBBIE Xa-
PaAKTEPUCTUKU TUCKOB MOKHO JINOO 3a CUéT or-
TUMH3AIMH UX Pa3MepoB, JIUOO0 3a CUET UCIIOJIb-
30BaHUsI HOBBIX KOHCTPYKTUBHBIX pelIeHHU. B
MOCIEeIHEM Cilydyae HEOOXOJMMO pPEIIUTh B
npoOseMbl: OLEHKY A(PQPEKTUBHOCTH HOBBIX
KOHCTPYKTUBHBIX PEILICHUH U UX PEATU3ALHIO C
TOYKH 3PEHUS TEXHOJOTHUECKUX acCTIeKTOB.

Onenky 3(QQpEeKTUBHOCTH HOBBIX KOHCT-
PYKTUBHBIX IPEIOKEHUHN I TUCKOB ra3oTyp-
OWHHBIX JBUTATENled yMOOHO AenaTh HpH IIO-
MOIIY Pa3IUYHbIX METOJI0B MHOTOKpPUTEpHUAIIb-
HOM ONTHMH3AINM.

Jns  sToro HeoOxoauMo paszpaboTaTh
CXeMy MapaMeTpu3aluu IpelaraeMoro KoH-
CTPYKTUBHOTO PEILICHHUs, CO3AaTh MapaMeTpu30-
BaHHYIO MOJIEIb HOBOTO KOHCTPYKTHBHOI'O pe-
IIEHUsT TpeOyeMoro YpOBHS CIOXHOCTH, pe-
IIUTh 3a7jadyy ONTHUMHU3ALUM C YYETOM 3TOTO
MPEIOKEHUSI U CPABHUTH MOJTYUYEHHBIE Pe3yJb-
TaThl C pe3ylbTaTaMHU ONTHUMU3ALMH Yyaydllae-

MOTO 3JIEMEHTA JIUCKA, HO CTaHJapTHOW KOHCT-
PYKITHH.

YpoBeHb CIOKHOCTH HCIOJIb3YEMbIX MO-
JeTIei 3aBHCUT OT TOTO, JUIS KaKOTO 3JIEMEHTa
JMCKa TpeyIaracTcss HOBOE KOHCTPYKTUBHOE
pemienre. Ecu oHO KacaeTcs MOJIOTHA U CTY-
ULl TUCKA, TO PEKOMEHIYETCSl UCIOJIb30BaTh
2D mopenu. Ecnu mpeyiaratotcsi HOBbIe KOHCT-
PYKTUBHBIC PEIICHHUS JJISl 3aMKOBOT'O COCIIHMHE-
HUS, TO PEKOMEHJIyeTcsl ucnoiib3oBarb 3D mo-
JCTTH.

B nmoxmane mokaszaHa orieHka 3(dekTus-
HOCTH HECKOJIbKUX KOHCTPYKTHUBHBIX PEIICHUI
JUIE 3aMKOBOTO COCIUHCHHS THUINA «EIIOYKa»
(cxeMbl TTapaMeTpHU3aliK IPUBEIICHBI Ha puc. 1)
C TOYKU 3PCHUS YIYUIICHUS MaCCOBBIX U MPOY-
HOCTHBIX XapaKTCPUCTUK JIHCKa:

® CIIOJIb30BAHKUE JUIs Pa3HBIX 3yObEB pas-
HOTO II1ara 3aMKa U pajiyca CONpsHKCHUS;

® ICI0JIb30BAaHHE ACCUMETPUYHON KOHCT-
PYKIIUU XBOCTOBHKA (CIBHI TIOJOBUHBI XBOCTO-
BHKa BHU3).
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