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THE FUZZY CONTROLLER DYNAMICSINVESTIGATION
VERSUS THE PI-CONTROLLER DYNAMICS OF A MICRO GAS TURBINE ENGINE

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

Recently, nonlinear control systems have been widely used. Such systems include regulators using fuzzy logic.
But now aircraft engines have not received wide distribution because these algorithms are insufficient research in
comparison with classical methods. The article compares the fuzzy speed controller for amicro turbine engine with a PI
controller, compares them with the transient characteristics and the response to the disturbance.

B nHacrosimee BpeMsi CylIECTBYIOT JiBa OC-
HOBHBIX THUIIa CUCTEM YIPABJIEHUS - JINHEHHBIE
U HenuHeEWHble. JIMHEeHblE CUCTEMBI XOPOILIO
W3yYEHbl U CYILIECTBYET MHOYKECTBO METOIOB
JUIl MX HACTPOWKH, OJHAKO ATO IMPUBOAUT K
3HaYMTeIbHOMY yrpoiieHuto [1]. Henuneiitnbie
CHUCTEMBI YIIPABJIECHHUS MO3BOJIAKOT y4ECTh HEJIH-
HEHHOCTL 00BEKTA, HO HA MaHHBIH MOMEHT CHH-
T€3 TaKUX CHCTEM HEJOCTATOYHO HCcaenoBaH. B
YCJIOBUAX LIUPOKOTO BHEIPEHHUS AIEKTPOHHBIX
BBIUHUCIIUTEIBHBIX ~ YCTPOMCTB B CHCTEMBI
YIPABJICHUS aBUALMOHHBIX JBUIATEJIEH BO3HU-
KaeT BO3MOXXHOCTh TpPUMEHEHHUs 0ojee CIOXK-
HBIX METOJIOB peryaupoBanus. CienoBaTesbHo,
aKTyalpHOU 3ajaueil sBisieTcs pa3paboTka He-
JINHENHBIX CUCTEM YIIPABJICHUS.

OgHuM U3 METOAOB pPa3pabOTKH HENH-
HEWHOM CHUCTEMBI YIPABJICHUS SBJISETCA HEUYET-
Kas JIoruka. TepMHUH «HEYETKasi JIOTUKa» ObLI
BIIEPBbIE BBEIEH AMEPUKAHCKUM MAaTEMaTHUKOM
Jlrotdu 3ane, onpenensBiieM ero Kak 0OBEKT C
GyHKIHEH MPUHAATIC)KHOCTH DJIEMEHTa K MHO-
KECTBY, MPUHUMAIOIIEMY JIOObIE 3HAYCHHUS B
untepaie [0, 1], a ve Tompko 0 wim 1 [2]. To
€CTh JJaHHOE YMCJIO MOXET MPUHANIEKATH JaH-

HOMY MHTEpBally (T€pMe) C CTENEHBIO MPHUHA]-
JeXKHOCTH, u3MeHsmwmelcs ot 0 mo 1. Peryns-
TOp, OCTPOECHHBIM HA OCHOBE HEUETKOU JIOTHU-
KM, Ha3bIBACTCSI HEUETKHUM DPETYIATOpOM. B oc-
HOBE HEUETKOTO PeryisTopa JIeKHUT 0a3a mpa-
BWJI, KOTOpas 3ada€T COOTBETCTBUE MEXKIY
BXOJIHBIMU TE€PMaMHM, Ha KOTOpbIe pa3OUTHI pe-
TyJUPYIOIINE MTapaMeTphl, U BBIXOJHBIMH, pery-
aupyromumMu dakropamu [3-4].

Heuérkuii perynasarop, HUCHOIb3yeMbId B
paboTe, COCTOMT M3 JIBYX OCHOBHBIX OJOKOB:
Omoka HEYETKOM JIOTUKH U OTPAHUYUTEINs pac-
X0Jla TOIUIMBA. BJIOK HEUETKOM JIOTMKHU COIEp-
KUT JIBa BXOJa: OMIMOKa U €€ MPOU3BOJHAS; U
OJIMH BBIXOJ — MPOU3BOAHAS OT pacxoja, KOTo-
pasi 3aTeM UHTETpUPYETCH.

B xozxe nanHo# paGoThl OBUIM CHHTE3HPO-
BaHbl Heu€Tkuii u [I1-perymnstopsl U HacTpoe-
Hbl TakUM 00pazoM, 4YTOOBI pPacxo]] TOIUIMBA
Jexan B JONYCTUMBIX Mpenaenax. 3areM, uc-
M0JIb3Ysl HEJIMHEHHYIO0 MOJIENb MaJIOpa3MEpPHOTro
JIBUraTess, MPOBOAWIACH CUMYJISILUS CHUCTEMBI
PEerynarop-o0beKT, Mocjiae 4ero ObUIM MOoCTpoe-
HBI TpaUKi TEPEXOTHBIX MPOLIECCOB M0 YacTo-
Te BpamieHus. Ha puc. 1 npencrasieH nepexo/i-
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HBIM TIPOIECC OT peKMMa Majoro rasa Jo0 4ac-
toThl Bpamienus 100 000 o6/muH, a 3aTem mona-

x10%

BAJIOCh BO3MYILAIOILEE BO3JCHCTBUE 1O TEMIIE-
parype Ha 20 cexyHe CUMYIISILINH.
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Puc. 1. I'pagpuku nonyuennuvix nepexoonvix npoyeccos

Ha ocHoBanum rpaduka BHIHO, YTO He-
YETKUN PErysasaTop UMEET MEHblIee BpeMs Iie-
PEXOHOTO IPOLIECCA, UYTO TOBOPUT O MPEUMY-
LICCTBE HEJIMHEWHOIO YIPaBJIEHUS 10 CpaBHE-
HUIO ¢ knaccuueckuM IIH-perynaropom.
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OPTIMIZATION OF THE CONSTRUCTIVE SCHEME OF THE INTERNAL COMBUSTION
ENGINE WITH OPPOSING PISTONS

Kosenok B.B., Balyakin V.B., (Samara National Research University, Samara, Russian Federation)
Giltsov I.N., (Aerokon, Ulyanovsk, Russian Federation)

A new scheme of the ICE crank mechanism is proposed, which allows to increase the efficiency of the engine, at
the expense of reduction of losses on friction. The dynamics of the proposed scheme of a two-shaft in-line crank-slider
internal combustion engine is studied with the purpose of reducing the loads on the engine design, its dimensions and
weight. The study was carried out by comparing the dynamic characteristics of different types of engines, using the

theory of vector modular models.

Pa3zButue OecnuioTHOW M Majol aBHa-
UM, TpeOyeT TMOBBILEHUS 3PPEKTUBHOCTH
HHEPreTUYECKUX YCTAaHOBOK JIETAaTEeNbHBIX all-
napatoB. Hambonee uyacTo B KayecTBE TaKuX

YCTAHOBOK NPUMEHSAIOTCS JABUTATEId BHYTPEH-
Hero cropanus (JIBC). MaccorabaputHbie Xa-
PAKTEPUCTUKHU JIETATENIbHBIX aIlllapaToB MaJjlod
u OecCnWJIOTHONW aBHAllUM W HEOOXOJIUMOCTH
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