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H Ttrapotoca di1daktopikr) OlatpiBy aAoxoAsital We TN paBnuatikg avdarmTuén, Tov
TTPOYPAMHATIONO Kal TNV TrioTotroinon ouluywv (adjoint) peBodwv yia Tov UTTOAOYIOUO
(TTPWTNG Kal uWnAOTEPWY TAEEWYV) TTOPAYWYWVY €UAICONOiOg CUVAPTACEWV-OTOXWY OTOUG
TOMEIG TNG QEPO/UBPODUVANIKAG KOBWG kal TNV €viagn Twv TeAeutaiwv ot aAyopiBuoug
BeATioTotroinong. MNapouciddovTal PEBodol TTou BacilovTal oTn cuvexn Kal Tn dIakpITr ouluyn
TEXVIKN, HE Epgaon otnv mpwtn. Eerdlovial akadnuaikd kai Biognxavikd TTpoBAfuata
BeAtioToTroinong pop@rig (shape optimization) pe e@apuoyrn, petall dAAwv, oTn
BeATioTotroinon EMIBATIKWY QUTOKIVATWY Kal oTpoBiAounxavwy, o TTpoBAfHaTa Totrohoyiag
(topology optimization) kaBwg¢ kai o TTpoBAfuaTa BeAtiaTotroinong oe apéBaio TepiBaAiov
(oTiBapég oxediaoudg, robust design).

Qg 1pog TN BEATIOTOTTOINGN HOPYPNG OTN PNXAVIKN TWV PEUCTWY, OIEPEUVATAI N CnUaAcia Tng
TTAPAYWYIoNSG HOVTEAwV TUPRNG, TO0O0 XaunAwv 600 Kal uwnAwv apiBuwv Reynolds, yia
XPOVIKA JOVIUEG, QOUUTTIEOTEG POEG. ZUYKEKPIPEVA, ETTEKTEIVETAI N CUVEXHGS OUlUynG MEBODOG
WOTE VA KAAUTITEl POEG TTOU DIETTOVTAI OTTO TO HOVTEAD TUPRNG k-€ XaunAwv apiBuwyv Reynolds
Twv Launder-Sharma. Aivetal Egugacn otnv tidpacn Trou Ba gixe evdexdUevn TTAPAAEIYN TNG
TTAPAYWYIONS TWV EEICWOEWV TOU HOVTEAOU (N €uplTaTa XPNOIUOTTOIOUMEVN TTaPAdOoX TNS
UTTaywpevng TupBwdoug ouvekTikOTnTag") oTn dladikacia TG PBeATIOTOTTOINONG MHOPPNG.
EmmTpooBeTa, avamrTUoOETal KAl UAOTTOIEITAl N ouvexng ouluyng HEBODOG yia TO HOVTEAO
uywnAwyv apiBpwv Reynolds twv Spalart-Allmaras, yia Tpwtn @opd otn BiBAioypagia. TEAog,
XpnoigoTtroigital n eikonal e€iocwon yia Tov UTTOAOYICHG ATTOOTACEWY ATTd Ta OTEPED TOIXWHATA
Kal avarrTuooetal N oculuyng NG, WOTE N TEAIKA HOPPH TwV TTapaywywv euaiobnoiag va
KATAOTEI AVEEAPTNTN TWV TTAPAYWYWY TWV ATTOOTACEWY WG TTPOG TIG HETABANTEG OXEDIATHOU.

ZNUavTIKG KOPMATI TNG dIaTPIBAG ATTOTEAE] N WETETTEITA EQAPHOYH TWV HEBOOWV AUTWY KAl TOU



avaTtrTuxBévrog  AoyiopikoU oe  Blopnyavikd TmpoBAfuara  BeATioTotroinong  HOP®NG.
YUYKEKPIMEVA, €CETAZETAI N EAAXIOTOTIOINON TNG OTNIOBEAKOUCAG OE TTPWTOTUTIO AUTOKIVITO
EUPWTTAIKAG auToKivnToRIounXaviag xpnoiyotoiwviag 1ig RANS (Reynolds-Averaged Navier
Stokes) e€lowaoeig pe To povTEAD TUPRNG XaunAwv apiBuwy Reynolds Twv Spalart-Alimaras, 1o
QVOTTITUXBEV AoyIOUIKG yia TNV eUPECN TTOPAYWYWY EUNICONCIAS KAl TEXVIKEG TTAPAPOPPWONG
TAéypaTtog. Emimpdobera, T avatrTuxBév AoyIOUIKO XPNGCIPOTIOIEITAl yIa TOV EVTIOTTIONS TWV
agPOBUVAHIKG EUAiTONTWYV TTEPIOXWYV (XApagn XapTwyv euaiobnaiag) wg Tpog Tov 86pufo TTou
yivetal avTiAnmTog amd Tov 0dnyd. EmimAéov, akoAouBwvrag tn ouviBn Tpociyyion Tng
Biopnxaviag yia Tnv avdAuon tng porg xpnaoiyotroiwvTag to DES (Detached Eddy Simulation)
povTéAo TUPPNG Twv Spalart-Allmaras o€ cuvduaouO PE CUVAPTHOEIG TOIXWHATOG, TTPOTEIVETAI
dladikaagia yia TN XAapagn XapTwy euaiobnoiag wg Tpog TV ackoUpevn dvwor OToV TTiow
déova TOU OXNHATOG, XpPnoldoTrolwvTag Tn ouvexy ouduyn Texvikr. Epeaon diveral otn
HEiWON TOU UTTOAOYIOTIKOU KOOTOUG Kl TNG OTTQITOUMEVNS MVAMNG WOoTe 1 diadikaoia va
ohokAnpwvetal o€ Xpovo amodekTod yia Tn Biopnxavia. MapdAAnAa, avarrtiooovTal duo VEO!
ouleuypévol aAyopiBuol eTTiAuong Twv Ouluywy £EI0WOEWV HE OTOXO TNV ETITAXUVON TNG
oUyKAIoNC Kal TV augnon TG euaTdBeiac Tou ouluyouc TIAUTN OE BIOUNXAVIKEG EQAPUOYEG.

To avatmTuxBEv AoyIopIKO €@apuOZeTal €TTIONG Yia Tov OXedIaouO Opoptia udpoaTpoRilou
TUTTOU Francis. ZUYKEKPIMEVO, XPNOIMOTTOIEITAl N Ouvexng ouluyng MEBOdOG yia TOV
UTTOAOYIONO TTAPAYWYWV EUaIoBNoiag we TPOG TNV KABETN HETATOTTION TWV OPIOKWY KOUBWY
TOU TrAéypaTog yia OIGQOPES OUVAPTACEIC KOOTOUG Trou TrepIAapBavouv: EmmBUUNTEG
KaTavouég TaxuTtntag otnv €60do Tou Opoped, aAdayr) Tou udpauAikoU UWoug WOTE Va
TaIPIAZEl Pe TO €mMBUUNTO Onueio Asitoupyiag kai e€dAeiyn evdexduevng aTrnAaiwong atnv
ETTIQAVEIQ TOU DPOUEQL.

Q¢ Tpog TN PeAmiotomoinon TomoAoyiag, n omoia odnyei oTov APXIKO OXEDIACHO
agPOBUVAMIKWY HOop@WYV uTttoAoyifovtag Tn BEATIOTN KATAvOWr] €vOG TeXvnToUu Trediou
Topwadoug, N TTapouoa dIaTPIRR ETTEKTEIVEI TO MABNUATIKO UTTORABPO TNG ouveXoug ouluyoug
pEBOBoU WOTe va KAAUTTTEl 3A QOUUTTIECTEG POEG ME TO POVTEAO UWnAwv apiBuwy Reynolds
Twv Spalart-Allmaras, o€ cuvOuaouo HE TTEPIOPITHOUG TTOU XPENOIYOTTOIoUVTal CUXVA aTrd TN
Biounxavia. To avarrTuxBev Aoylopikd e@apudletal otn BeATioToTroinon ToTToAoyiag &vog
aywyou kKAipatiopyoU emBartikoU QUTOKIVATOU Kal oTov oxedlagpou evog BaAdupou plenum
OXNMATOG TTAVETTIOTAMIAKOU JIaywVICHOU TaxuTnTas.

Mapd TN Xpron Twv xaunAou kéaTtou¢ culuywyv YeB6dwy, n diadikacia Tng BeATIOTOTTOINONG
umropei  va amodeixbei  xpovoBopa Adyw TOoUu apiBuol  TwV  ATTOPAITATWY  KUKAWY
BeATioToTrOiNONG Yia Tn cUYKAION Tou aAyopiBuou. ZToxXeUovTag OTn MEIWON TOU CUVOAIKOU
xpovou BeATioTotroinong/oxediacuol, avamTUuoosTal Kal EQAPUOZETAl yIa TTPWTN Qopd OTh
BiBNIoypagia Tn¢ PBeAtiaTotroinong Totroloyiac n péBodoc Newton pe armrokorrh (truncated
Newton). Aut xpnoiuoTtroiei TPoBoAéc Tou Eoociavou untpwou o€ diavuopata yid vd
pooeyyioel Tn 0eUTEPNG TAENG O10PBWON TWV PETABANTWY OXEDIAOUOU. Ta AVWTEPW YIVOUEVA
utroAoyiovTal pEow ouvdUaoUoU TnNG ouvexoUg ouluyoug peBOdou Kal Tng peBddou eubeiag
d1aQopIangG.

Q¢ oTiBapoc oxedlaouog opiletal n diadikacia oxedIaoUoU/BEATIGTOTIOINONG OEPODUVAHIKWV
oxnuAaTwy oe éva eUpoc¢ ouvbnkwyv Aeitoupyiag. MNa TRV TTOCOTIKOTTOINON TNG CUMTTEPIPOPAG
£VOG 0EPOBUVANIKOU OXNUATOG OE £UPOG CUVONKWY AEITOUPYIag ATTAITEITAI O UTTOAOYIOHOG TNG
PHEONC TIUAC Kal TNG TUTTIKAG QTTOKAIONG OUVOPTACEWV-OTOXWY. 2Tn Trapouca diatpifn
XpnoigoTtroieital n delTeEPNS TAENG PEBOBOG TwV oTaTIoTIKWV potTTwv (Second-Order Second-



Moment method) TTou artraitei Tov UTTOAOYIOUO TTAPAYWYWY €udicBnoiag Tng cuvdpTnong-
OTOXOU, TTPWTNG Kal BeUTEPNG TAENGS WG TTPOC TIC aBEPaleg peTaBAnTEG. H eAaxioToTroinon tng
pEONG TIUAG KAl TNG TUTTIKAG ATTOKAIONG TNG OUVAPTNONG-OTOXOU HE QITIOKPATIKEG HEBOOOUG
QTTAITEl TOV UTTOAOYIOHO MEXPI KAl TPITNG TAENG TTapayWwywv guaioBnoiag. Xtnv Trapouca
diatpIBr) TTapoucidleTal évag amodoTikdg ouvduaouos TG HEBOdou gubtiag diawopiong Kal
TNG OUCUYOUG TEXVIKAG YIA TOV UTTOAOYICHO TWV AVWTEPW TTAPAYWYWV.
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