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MICRO GAS TURBINE ENGINE NEUROCONTROLLER SINTHESYS

Kuznetsov A.V., Makaryants G.M. (Samara National Research University, Samara, Russian Federation)

Recently, neural networks have been used to simulate the gas turbine engine dynamics and regulator creating.
Usually neural network in the control systems is used either to adjust the coefficients of the PID regulators or to control
them in certain modes. Therefore, important tasks are the synthesis of a neural controller to control the engine in the

entire range of modes.

JlocTaTouHO MIMPOKOE PACIPOCTPAHCHHE
MOJIYYMIIH JIMHEHHBIC PETYISITOPBI, OJHAKO OHU
JOCTaTOYHO XOPOIIO PabOTAIOT TOJBKO ISl TE€X
TOYEK HEJIMHEHHOW XapaKTEPUCTUKH, I KOTO-
pBIX OHU ObLTH HacTpoeHsl. [IpuMeHeHne Henu-
HEHHBIX PEryasSTOPOB 00ECIEeUYHBACT MpecKa-
3yeMO€ TIOBE/ICHUE CIIOKHBIX HETMHEHHBIX 00b-
€KTOB, K KOTOPBIM OTHOCSITCSI Ta30TYpOMHHBIC
JIBUTATENN, ¥ MO3BOJISIET MOJYYUTh TPeOyeMyro
JTMHAMHKY U TOYHOCTh CUCTEMBI BO BCEM JIHarma-
30HE PEKUMOB paboThl Aurarens [1]. B cBs3u
C OTUM, pa3paboTKa HETUHEHHBIX CHCTEM
yIpaBJCHUS SBISETCS aKTyalbHOW 3a7aueii B
TEYCHHE TOCIEAHUX HECKOJIBKUX NECSATHICTUI
[2-4]. B cBsi3u ¢ yxxecToueHreM TpeOOBaHUN KO
BPEMEHHU CO3JIaHUSl BCETrO JABUTaTeNsl Ba)KHOU
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3a1a4eil TakKe SBISETCS COKpALIEHHE BPEMEHU
pa3pabOTKU HETHHEWHBIX CUCTEM YIIPABICHHUS.

HeiipokoHTpomep mnpeacraBisier coOoi
HEWPOHHYIO CETh NPSAMOIr0 PacHpOCTPAHEHUS C
OJIHUM CKPBITBIM clioeM. Takasi ceTh Oblia BHI-
OpaHa M3-32 BO3MOXHOCTH aNPOKCUMHPOBAThH
T00BIe 3aBUCUMOCTH MEXAY BXOJIOM U BBIXO-
JIOM, BapbUPYS YKCIIO CKPBITBIX HEUPOHOB [5].

Heiiponnas cerp wuMeer Tpu BXxoza:
omnOKa, UHTErpasl OMKUOKA U 3HAYCHUE YCTaB-
KH; U OJIMH BBIXOJ — pacxo] TorinBa. CKpbIThII
cnoit comepxut 10 HelipoHoB. Bo BxomHOU H
CKPBITHIM cIOW ObLTH J100aBIIEHBI CMELICHUS,
MpeCTaBIsIoNINe co00ii 1006aBOUHbIE HEHPOHBI
Ha KOTOPBIX BCErja IPUCYTCTBYET 3HAUYCHHE,
paBHoe 1. HelipoHbI BXOJHOTO CIJIOSI, CKPBITOTO
Y BBIXOJHOI'O COE€IMHEHBI MATPULIAMM.
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HacToTa BpAILEH HA POTORE, 08/ MItH 1ir

Puc. 1. Pesynomamuol 0byuenus HellpoKoHmpoaiepa

B nepBoHayanbHBII MOMEHT BPEMEHU 3TU
MaTpUIbl HMHULUATU3ZUPYIOTCS  CIy4yalHBIMH
gyucnamu u3 unreppana ot -0,5 1o 0,5, a 3arem B

mnmponecce 06yquI/151 S3HA4YCHHA B MaTpulax
HO,HGI/IpaIOTCSI Tak, 4TOOBI BBIXOJHOC 3HAUCHUC
HeﬁpOHHOfI CeTH MAaKCHUMaJIbHO OJIU3KO COOT-
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BETCTBOBAJIO 1IEJIEBOMY 3HaueHUIO. Brrumcie-
HUE TEKYLIEH OMIMOKM paccoriiacoBaHUs BbI-
YUCJAETCS Ha OCHOBAaHUM DACIIOJIOKEHUS B
JAHHBII MOMEHT BEJIMYMHBI pacxoAa TOIUIMBA
OTHOCHUTENIHO €0 BEPXHEr0 W HMKHEro 3Haye-
Hus. Ecam pacxon TomsiauBa JIEKWUT B JIOIYCTH-
MBIX MpeAenax, TO BEJINYMHA PACCOTIACOBAHMS
OCTAa€TCsl HEM3MEHHON M PaBHOW PAa3HOCTH Me-
Ky YCTaBKOH M TEKYIIMM 3HAYEHHUEM YacTOTHI
BpAIllEHUs, BBIYUCICHHBIM B MOJIEIIH JIBUTATEIS.
Ecnu 3Hauenune pacxoza TomiuBa 0oJiblIe MakK-
CUMQJIBHO JIOIYCTMMOTO JUIl JAHHOM YacTOTHI
BPAILEHUs], TO AJITOPUTM PACCUUTHIBACT OLIMOKY
UCXOJI U3 TOTrO, Ha CKOJIBKO OBUIO MPEBBIIICHO
JOIyCTUMOE 3HaYCHHUE.

OOydeHre HEHPOHHOW CeTH MPOBOJUTCS
LIUKINYECKH — CHayaja MPOU3BOJIUTCS CUMYJIS-
IUSI CUCTEMBI PEryasiTop-00beKT. Crenyronmm
11aroM IPOM3BOJUTCS KOPPEKLHs BECOB, HC-
MO0JIb3yd MOAU(DUIIMPOBAHHBIC 3HAUCHUS OIIU-
O00K. 3areM CUMYJSIIMS TOBTOPSETCS CHOBA.
[Mukn mpepbIBaeTCs, KOrja CpeaHEKBaApaTH4-
HOE 3HAueHHE OIIMOKM HE CTaHET MEHbBIIUM,
7100 paBHBIM YCTaHOBJIIEHHOMY 3HAYEHHUIO.
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B pesynbrate oOydyeHuss HEMpPOKOHTPOJI-
nepa OBUTM MOJMy4YeHBbI TpapuKH TEPEeXOIHBIX
MIPOIIECCOB, a TaK K€ JUHHS pabouux PeKUMOB
Ha JMHAMHMYECKOW XapaKTEePUCTUKE JBUTATENS

(puc. 1).
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CONJUGATE HEAT TRANSFER SIMILATION OF HIGH PRESSURE TURBINE NOZZLE
GUIDE VANES OPERATING UNDER REAL LOAD CONDITIONS

Matveev D.A., Matveev A.S., Tisarev A.Yu. (JSC «Kuznetsov», Samara, Russian Federation)
Belousov A.l. (Samara National Research University, Samara, Russian Federation)

This research is focused on the conjugate heat transfer simulation of nozzle guide vanes. In order to properly es-
timate blade temperature distribution the real boundary conditions were considered. Both measured radial and circum-
ferential distortion after combustion chamber were used. It allowed us to predict local increase in blade temperature
and temperature gradient determining the stress-stain state. Apart from that, the hot gases radiation was taken into

account that helps us to avoid overestimated values of cooling efficiency.

TpaguUUOHHBIA MyTh yBEIHUYEHUS 3¢-
(EeKTUBHOCTH Ta30TYpOMHHOTO JBMUTaTess CBs-
3aH C IOBBIIICHUEM MAPaMETPOB LUKIIA, TAKUX
Kak TemIeparypa rasa nepej TypOMHOU U CyM-
MapHasl CTeneHb cxaTus B kommpeccope. llo-
BBIIICHNUE TEMIIEpaTypbl Kak rasa, Tak M oXxJja-

JUTENsl CKa3blBAaeTCs B IMEPBYKO OuYepelb Ha
Temriepatype cormioBsix ammaparoB (CA) Typ-
ounbl Beicokoro masnenus (TB]I), koTopas, kak
npaBuio, orpannyera 1050-1150°C. Cnepxu-
BaHMe Temmeparypsl cteHku CA Ha mpuemiie-
MOM YpPOBHE JIOCTUTalOT YBEJIIMUYEHHUEM pPacxoja
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