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Ú�G0C�pMG�N7X�N�X\HO]MG0CFÙ
CFK¸G�N�X�Øj?aHW]YÚ�CMHWlk?aØP?BCFHWQ�TU?aH&ØP×OG�Ù»XMÚ�G�C\Ù]FG�CMADG�ØPNjÛ&Ú�×WXFHO]FG_Q�á^GMß ]
ß�ØP×ONjCFLW]F×ÌÚ�NjG�G�K
ã7G�Ø�Ú\ß å A�LWQ|Ø�X\EsQ�CJ?BHOG�pq?aØjX\ÞWEaÛ�G�HRØjXF?aEOA�LOEaØP?BKOEaGCFÞkä|G_Ú�ØP?BpFG_Q�ß

V�G_Q�KO?aØPG=ØP×O?sQ�CFÞqpq?aCMLWQ.ADC\Øj?ap�X�Øj?aCMH[T�A�LOEaØP?aÝ¢CMÞkä|G�Ú�ØP?BpFG=XFG�NjCqlOÛRH
X\AD?BÚDCMKkØP?BAD?BQjX�Øj?aCMH
Q�G�G�AÌQ�ØPC&×WXUpFG�Þ¸G�G�H�Q�CMA¨G�b�×WX�Ø,C�pMG�NjEaCqCMiFG�l[ßUæ�C�bcG�pFG�N�TUØ|b�C;NjG�Ú�G�HRØ0Q|ØjLWlk?BG�Q,?BHÌKWXFN�Øj?BÚ�Ý
LOEBXFN@×WXUpFG!G�A�ÞONjXMÚ�G_l�A&LWE�Øj?�Ý¾CFÞkä|G_Ú�Øj?apMGYCMKkØP?BAD?BQjX�Øj?aCMH½XFHWl=QP×OC�bçØj×OG.K
CRQPQP?BÞOEaG!Þ¸G�HOG�èOØjQ
Ú�CFADKWXFNPG_lÌØjC�Q�?BHO]FEBG�Ý¾CFÞOä|G�Ú�Øj?apMGYCMKkØP?BAD?BQjX�Øj?aCMH�b�?aØP×�XDÚ�CMADK
CRQ�?aØPG.CMÞkä|G�Ú�ØP?BpFGYÙ^LOHWÚ�Øj?aCMH[ß

eJX\?slOlkCFH-é�êcë\ìaí î ï\ð¸K¸G�NPÙ^CFNjAñA&LOEaØP?aÝ¾CFÞkä|G_Ú�ØP?BpFGYCFKkØj?aAD?sQPX\ØP?BCFH�CFH=X¨Q�LWK
G�NjQPCFHO?sÚ�AD?sQ|Ý
Q�?BEaG0?aHOEBG�Ø_ß_>@×WG�Û.Ú�CMA¨K
X\NjG,X�HqLOA&Þ¸G�N C\ÙOCFKOØP?BA¨?sQjX�ØP?BCFH;XFEa]MCFNj?�Øj×OAÌQ°LWQP?aHW]�Þ
CFØP×&Ú�CFADK¸CMQ�Ý
?�ØjG&X\HWl+A�LOEaØP?BKOEaG&CFÞkä|G_Ú�ØP?BpFGJÙ^LWHWÚ�Øj?aCMHWQ�T¸X\HWl�Ú�CFHWÚ�EaL
lkGJØP×WX\Ø=ò�K¸G�NPÙ^CFNjAD?aHW]ÌNPG_X\E[A�LOE�Øj?�Ý
CFÞkä|G_Ú�ØP?BpFG@CMKkØP?BAD?aó_X�ØP?BCFH¨X\HWl�èWH
lk?aHW]JXJg"XFNPG�ØPC�Ù^NjCFHRØ"?sQ7ØP×OG@CFHWEaÛ;G�f¸G_Ú�Øj?apMG�b@XUÛJØPCJè
HWl
X&QPG�Ø@C\Ù�lkG_Q�?B]FHWQ�QjX�ØP?sQ�Ù^ÛR?BHO]¨Q�G�pFG�N�X\E
K
G�N�Ù^CMNPAÌXFHWÚ�G!Ú�Nj?�ØjG�Nj?BX.?BH�XFH=?BHWlkLWQ�ØPNj?sX\E�Ú�CFHRØjG�ÜqØjôWß

õ�G�ADG_Ú�é�ê�ë�ìaí�îaöU÷Uð[K
G�N�Ù^CMNPAøA&LOEaØP?aÝ¾CFÞkä|G_Ú�ØP?BpFGJCMKkØP?BAD?BQjX�Øj?aCMH½CMH+Þ
CFØP×nXDQ�?BHO]MEaG;XFHWl
XùA&LOEaØP?aÝ¢G�EaG�ADG�HRØ½úUÝ�VûXFG�NjC\Ù^CF?BE¢ß,>@×OG�?BN�?BHMØjG�]MNjX\ØPG�lüXFKOKONjCMXFÚ�×)Ú�CMA&ÞO?BHOG�Q=XÅõ�G�b@ØjCFHkÝ
IJNPÛqEBC�p=XFlUä|CM?aHRØJý�þ�VÿÚ�CklkGFT¸XÌÞkÝ�Q�KWEa?BHOG�Q�Ý¾ÞWXFQPG�l�KWX\N�X\ADG�ØPG�Nj?sQPX\ØP?BCFH+QPÚ�×OG�ADG&X\HWl+Þ¸C\Øj×

LI2106
Text Box
Lecture Notes in Computer Science, Volume 3410, Jan 2005, Pages 897 - 910  



X�]FN�XFlk?BG�HRØPÝ¢ÞWXMQ�G_lÃCMKkØP?BAD?BQPG�N�X\HWlÅXÃe!G�HOG�Øj?BÚ�à�EB]FCMNP?aØP×OA á�eJà!ã�ß">@×OG�Û-CFÞOØjX\?BHÅ]FCqCkl
NPG_Q�LOEaØjQ@CMH½QPCFADG.QP?aADKOEBGJØPG_Q|Ø�KONjCFÞWEaG�ADQ�ß

>@×OGDA&LOEaØP?aÝ¢CMÞkä|G�Ú�ØP?BpFGD?BHMØjG�]MNjX\ØPG�lhlkG�QP?B]FHùQ�ÛkQ�ØPG�AÀLWQPG�lh?aH-ØP×WGÌKONPG_Q�G�HRØ!b�CFNjin×WXMQ
Þ
G�G�HçlkG�pMG�EBCFK¸G�l)X\HWl)lkG_QPÚ�NP?BÞ
G_lÁÞqÛÁIJ?BK¸CFLONjCMQ�é�ê¨ë�ìBíYîaö � ð�ÞOLO?BEBlk?BHO]ÅCMHÁØj×OGnQ�?BHO]MEaG�Ý
CFÞkä|G_Ú�ØP?BpFGJ?BHRØPG�]MNjX\ØPG_l=lkG_Q�?B]FH½CFKkØj?aAD?sQPX\ØP?BCFH+Q�ÛkQ�ØPG�AÀá»`�� o�� V!ã�lkG�pFG�EaCMK
G_l=ÞqÛ=æYX\NjpFG�Û
î�öMö�ð
XFHWlDlkG�QjÚ�Nj?aÞ¸G�l¨ÞqÛ�V!XUb�G�Q�é�ê�ë\ìaí�î � ð¢ßM>@×OG�Q�ÛkQ�ØPG�AÿÚ�CMA&ÞO?BHOG_Q,X\HDG�Ük?sQ|Øj?aHW]WT\G��ÌÚ�?aG�HRØ
X\HWlDâ
G�Ük?aÞWEaGY]FG�CMADG�ØPNjÛ¨KWX\N�X\ADG�ØjG�Nj?BQjX�Øj?aCMHÌQPÚ�×OG�ADGFTqX;b�G�EBE�Ý¾G�Q�ØjXFÞOEa?sQP×OG�l=ý�þ�V KWXFÚ�i�XF]FG
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boundary conditions


Parametrisation
 Blade / Airfoil parameters,

design vector


Optimisation routine


Flow simulation


New design vector
Geometry representation

(CAD database)
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�YLON�A&LOEaØP?aÝ¢CMÞkä|G�Ú�ØP?BpFG@> o p�XFNP?sX\HRØ7ØjX\iMG�Q�XFQ7?aØjQ"Q�ØjXFN�Øj?aHO]!K¸CF?BHMØ�Øj×OG�Q�?BHO]MEaG�Ý¢CMÞkä|G�Ú�ØP?BpFG
> o ?aADKOEBG�ADG�HRØ�X�ØP?BCFHÌCFÙ7ýcCFHOHWCFN,X\H
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Q�G_X\N�Ú�×hX\EB]FCMNP?aØP×WA á»lkG_Q�?B]FHOG_lnÙ^CMN;Ú�CMHMØj?aHqLOCMLWQ!CFKkØj?aAD?sQPX\ØP?BCFH-KONjCFÞOEBG�AÌQ�ã�îaö_ú�ð,Ú�CFLWKOEaG_l
b�?�Øj×=Q�×WCFNPØ�T\ADG�lO?aLOA X\H
lDEaCMHO].ØPG�NPA ADG�ADCFNj?BG�Q�ØjC.?aADKOEBG�ADG�HRØ@Q�G_X\N�Ú�×¨lk?BpFG�NjQP?aè
Ú�X\ØP?BCFH
X\HWl�?aHRØjG�HWQP?�è¸Ú�X�Øj?aCMH[T\XFQ�KWNPG_QPÚ�NP?BÞ
G_l;ÞqÛ�e!EBC�pFG�N�XFHWl98�X\]MLOHWX¨î�ö/.�ð¾ß\>@×O?sQ"X\EB]FCFNj?aØP×OA XFHWl
X\HWXFEaÛkQP?BQÌCFÙ!?aØjQ=K
G�N�Ù^CMNPAÌXFHWÚ�G�CMHçÞ
G�HWÚ�×OAÌX\Nji:Ú�CFHWQ�ØPN�X\?BHOG�l:CFKOØP?BA¨?sQjX�ØP?BCFHçKWNPCMÞOEaG�AÌQ
Ù^NPCMAñØP×OG.EB?aØPG�N�X�ØjLONjGJXFNPG.lkG_QPÚ�NP?BÞ¸G�l�?aH�lkG�ØjX\?BE[?BH½XÌÚ�CFADKWXFHO?aCMH=KWXFK
G�N;î�ö&7\ð¾ß
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G_Ú�Ø&ADG_Ú�×WX\HO?sÚ�XFEcXFHWlùAÌX\HqLkÙ»XFÚ�ØPLONj?BHO]
Ú�CFH
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?aHO?aØP?sX\E°lkG_Q�?B]FH=?aHÌØj×OG!CFKkØj?aAD?sQPX\ØP?BCFH å X;NjG�X\E�Ú�CMADKONPG_QPQPCFN0ÞOEBXMlkGYlOG�QP?a]MH=Q�×WC�b�HÌ?aH½þ ?B]Wßúkß
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