
Aerodynamic Applications using MegaCads 

Abstract 

'l'lic npp1ic;itioii ol' ilic iii(ci.;ictivc yrid gciicratioii systciii h4cg;iCnds t'or ir:insport 
.iii.~.r;il't cciiil'iy~ii-;iiioris iii criiisc iiiicl Iiisli-lil'i I'liglit coiitliiioiis is prcsciiiccl. N:i~ici.- 
Sicilit?; ;iiid Iililcr cn1c~il;iiioiis a1.c coiiip;irccl i(-i wiiicltliiiiicl clat;i. 111 adcliiioii ilic 130s- 
bil1iliiy io ~ i ~ c  ilic lxitcl~ vci.sioii ol'hlcg;iC;iils I'or Llic opiiiiii/;itioii ot'iiiiilti-clciiiciit 
; i i i  loil\ i , \  c lc~ci~i l~crl ,  

lntroduction 

( )iic J\cy ;~hpeci 01' iii~i~~csic;iI ;ie1-oc1yii:~iiiics i i i  aircrnl't tlcsign is tlic accurntc coiiipu- 
i;iiioii 01'  1x-e!,st11-e rlisiril~~itioiis iiiid tlic l i f t  niid clrag cocl'l'icicrits. These irnportaiit 
\,iliics Ii;i\,c to hc preilicicd witli aii CI-i-or of lcss iIi:iii 2 %  for tlic coinplctc fliglit 
~ ~ i i \ c l o p c .  coiiil~;wul to \viiiiltiiiiiiel iric:isurc~iici~ts. Tliis :icc~iracy cari hc rcachcd 
i i \ i i i ~  sti-iictui.cd gritls of Iiigli q~iiiliiy ~irid two-cq~iatioii tiirhulencc iriodcls. 

I)illiciil~ics ;)I-isc I'i.oiii tlic f:ict t l i i i t  t~irhulciicc iiiocleliiig inay not hc sul'ficicnt for 
iii;iiiy iiitliistrial alyllicatioiis niicl I'roiri a lach ol'rohiistncss for coiiiplcx configiira- 
iioiis. F~irtlicriiiorc, tiic gciieratioii 01' iii~iltitiloch siructiirecl gsicls l'or high Rcynolils- 
iiiiiiilier I'lo\\~s niid cont'iy~irations with liigli-lil't clcviccs rcq~iirc n lot of cxpcrtisc to 
c.ii\iirc tli;i( cliscrctisatioii crrors caii hc kcpt iit a iniiiiinliiii. For iiicl~istrial npplicntions 
i t  i ;il>o ol' y1-e:1t iiiiport;iiice to \~:ilid;itc thc CFD sol'tw:ire 1.01. dil'kreiit conllgiira- 
t io i i  ;iiitl I lou coiiilitions so  tlint rcsults for ncw cfcsigns criri bc triistcci. 

111 1900 tlic L>LR, Daiiiilcr-Bcriz i\crospiicc Aii-b~is ancl the ~iiiivcrsitics of Brauii- 
s;Ii\\,cig. Berliii. h,Iiiiiclicii aiid Dariiistri~lt started tlie pro.jcct MEGAFLOW [ I ] .  Ii 
ii,is ilic ol!jccti\,c to tlcvelop n rclirihlc. el'ficicnt software systcni with IiigIi qlirility 
~i,iiici;irds t'oi. tlic ;icrodyiiiiiiiic siriiiilatioii of aircrafts in criiise ancl take-oft' / land- 
iiig coiilig~ir;itioii. Tlie pro,jwt is siipported by thc Geriiinii Ministry for Education, 

. '  
, c ~ c i ~ c e .  I<esc;ii-eI~ iiiid ~I'cclinoloyy (BhlBF).  Tlic softwarc systciii coiisists of tlie 
ilo\v bol\,cr l:120M'cr nnrl tlic griil sciicriitioii systciii hlcgacnds [ 2 , 3 ] .  For tlie \,;ili- 

tl;ition 0 1 '  tlic bIGC;AFLOW s!,stcrii cletiiiletf rcs~ilih froiii windtuniicl cxpcriiriciits 
:ii.c ; I \  :iil;il>lc i'oi- tr:iiisport aircriifi coiif'igurntions i i i  criiisc aiid higli-lil'~ coriditioiis. 
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Development of MegaCads 

;\lcyiiC':itls is ;iii iiitci-ncti\'e ns wcll :is :iii noii-intcriictivc systeiii f'or tlic ~~:irariictric 
gci1cr:itioii ol' sti.iictiirccl iii~iltiblock gricls. Coiiiliarcel to tlic vcssioii wliicli Lvns prc- 
s~,iiicil iii 1006, sigiiil'icniit ciili~iiicciiiciits Iinve liccn introcliicccl, Nc\v l'iiiictioiis I'oi. 
ilic ci.c:itioii 01' gricls, aii cstciisioii 01'  tlic clnta striicti~re a11e1 a ~iiodil'ictl 21-apliic;il 
ii,ci. iiitci.liicc :irc tlic kcy ;idv:iiii:igcs ol' ilic c~irrcni rclcasc. 

1\11 cllilitic siiiootliiiig iilgoritliiii witli aii iiclv:iiicecl coiitr-ol ol' tlic soiirce tci'iris 131 
, ~ i i c I  :I l>ili:ii-iiioiiic tccliiiic~iic \\,itIi iiiiiltigricl ;icccIer:itioii 151 Iiiivc tiecn iiitcgriitcd to 
01 l ' i ~ i .  :I siiiililil'iccl cciiitrol ol'tlic gi-icl c1u:ility. Usiiig so cnllccl „ol'l'sct f~inctioiis" gricl 
l ~ l o c l ~ \  clcisc to ilic coiitoiii. ol' tlic gcoriictry c:iri hc tlcfiiicd to I ' i l l  t>oiintlni-y luyei-s. 
()iliei. I'iiiicticiiis. c .g .  siirl';~cc/siii.l'iicc iiitcrscciion, Ii:i\,c hccii iniprovctl coiiccrriing 
ilicii. rcil>iistiii~ss :iritl ~icciir:icy. Aiiotlicr iiiipoi-iaiii tlcvclopriicrit is tlic iiiiplcrricntit- 
i i o i i  0 1 '  :I siiii~ilif'icc! ,,c>sicl vi-013010gy h'1oclc1" [(i ,7] \vlii~~ti cri:ihlcs tlic ilscr to 11i:lkc 
ii\c oI'iIic growiiig lilock iopology wliilc gciicraiiiig tlic grid. Point tlistributioiis ori 
cclycs ciiii l>c ~irop;igiitccI \vitli r c s ~ ~ c c ~  to tlic iircIc~igtli 01' c (~r~cspoi i i i i ig  cdgcs. 
I,',icca. coiisisiiiig 01'  I'oiir ccl~cs.  :iiiiI hlocks. coiisisiiiig ol ' s is  I'accs, ciin hc clctcctccl 
;i i icI  gciici.;itctl aiitoiii:itically I'or iioii tlcgcncratccl cnscs. 

l i i  :iyi.cciiiciit ~vitli clil'l'crciii ~iacrs tlic grnpliical iiscr iriterl'acc Iins hceii coriiplctcly 
i.i-\)iccl. (;saliliic I'iiiictioii:ility is csiciidcd :iiid s i i~lx)r ts  Ol~ci iGL. Tlic iiiiiiihcr 0 1 '  
( I~~i Ioy  Iioxcs 1i;is Iieeii ~ C C I U C C C I  sigiiil'icaiitly to L I ~ C  tlic cira\ving arcn iiiorc cfl'i- 
i,iciiily. 1:igiii-c I g i \ cs  :iii iiiilircssioii ol'tlic ciisrciit dcsigii. 

.\iioilicr iiiiportniit I'cntiisc tli:ii is I'iiiisliccl is ilic iioii-iiitcracti\..c iiiodc 01' bIcgaC- 
,iels. ' f l i i  iiiotlc c:iii bc LISCCI  oii UI I IS  ~ o r k ~ t i i t i o i i b  ;IS ~vcl l  as 011 higli perl'orrn:iiicc 
~ ~ i i i i l ~ ~ i i c r s  Iikc C'I~I\Y/SC;I niiel NEC-SX. Tlic ~ i sc r  ciin cnsily sclect bctwccn tlic 
iu ( I  iiioelcs diiriiig tlic coiiI'ig~ii-;itioii ol~t l ie  so[-twasc. MegaCncis caii iiow hc iisccl in 
, I  cloac coiipliiig \vitli I'low solvcrs to ~~crl'e)riii niitoriiatic gsid gcricsatioii in an itcra- 
iioii 13roccss I'oi- clcsigii ariil o1itiiiiiz:ition p~irposcs. 

Aerodynamic Applications 

Iii  ilic l'ollow iiig all gricls prcscntccl lia\'c hceii gcricrntecl with McgaCrids. The llow 
soliiiioiis Ii:ivc bccri ohinincd iising tlic FLOWcr sol'twarc. This codc solves thc 
~~oiiilirwsi'ihlc. tlircc-cliiiiciisional Rcynolds-avcragul Navicr-Stokes cq~iations with 
;i icll vci.tcs Ciiiitc voliiiiic nppro~icli. It is clcrivetl froiii tlic DLR CEVCATS code 
j S  / ~iiid iiicl~icics ;iIgchr:iic aiid low-iicynolclsnurnbcr tuo-eq~intioii tiirbulcnce iuod- 
i\l\, 

DLR-F6 Aircraft Configuration 

FI'lic I)1,R-F6 \viricltiiiiriel iriodcl is a gcneric twiii engine aircraft config~iration for 
ii-;iiisoiiic I'liglit coiiclitioiis. It Ii:is CFMSh like tlirough-flow nacelles arid is used for 
ilic stiicly ol'cngiiic-:iirfrniiic iiitcrl'ci-ciice plitnomena for difl'crciit typcs of engincs 
:iiicl pyloiis. Tlic dcsign hl:ich n~iiiibcr is M,= 0.785 :it CL = 0.5. Thc positioii of tlie 
ii t i icllc~ is clcl'iiicd so [hat strong iiitcrl'crcnct: effects can hc rccognized. Siiicc 1992 
cupcririieiit:il antl n~iiucrical irivcstig:itioris conccrriiiig tlil'l'crciit ciigiiie s i ~ e h  and 
~>usiiioiis Ii:i\c ticcii pcrl'orriied togcther witli ONERA [9,10]. Iii the past, calculri- 



i i i i i i . ;  \i'ci.c i.esisictecl to E~ilcr  aiicl Na~icr-Stokes ciilc~ilatioiis resolviny tlic wirig 
l~oiiiiclrii~y I:i!,cs oiily l~ccaiisc 01' tlic Iiiiiitntioiis ol'oiir ,.hatcli" gricl yciicratioii sys- 
11'11i 1 I I ] .  

Grid Generation 

'l'lic i ~ c ~ i ~ l ~ i ~ i c i i i  ol'tlie houiillnsy I:iyci.s ciiii Iic tloiic riclciliiatcly iisiiiy C-topologics iii 
\ ~ i . ~ . i i i i \ ~ ~ i s c  ~ i i i c l  Cl-iopolo~ics iii sp:iii~visc clircctioii. 'l'lic I'~iscl~igc. tlic wiiig ancl tlic 
11! l i i i i  ;ii.i. iiicliiilcil iii tliesc C - 0  Iilocl\s. f:os tlic tliroiigli f'lo~v iiiiccllc a cisc~iiiif'crcn- 
I I , I I  ('-,ci-i(l i h  ~isccl. 'l'lie iiiiics 1 i ~ i 1 . i  cil '  tlic ii;iccIlc is l'illctl \vitli riii H-type yricl. Tlic 
\ \  ;1I,cs ~ 1 l ' : i I l  c~olIl~3ollcllts risc cxic111Iccl to tI1c c11cl 01' tI1c l':1s l'iclcl O~itfIoLv l1011l1clLl1-y. 
. \ I  I C'-(~) IiIocl\s rii-c iiicl~iclcd iii ii H - 0  toliology whicli clcl'iiics tlic far l'iclcl bo~iiicl- 
;ii.!.. l:igiii-c 2 gi \cs  ~ i i i  o\,ci.vicul ol' tlic coassc siisl':icc grid niicl sclcciccl plaiics. A 
tlil'l'ic~ilt p:ist 0 1 '  ilic hlock cclyc clcl'iiiitioii proccss occ~iss :it tlic iiitcsscctioiis ol'tlic 
( ' - ( )  l~loi.l\-s ;ii tlic i i i iccl ic- l iy loi i - \s i i ig coiiiicctioii. Figiirc 3 shows surl'ricc gricls nricl 
~il,iiics ol'ilic C-gsitls 1'0s tlrc ri~iccllc. tlic pyloii niicl tlic wiiig. Thc iiscr Ii:is to eiisiirc 
11i,it rill Iilocks I'ii \vcll togctlicr niiil 1Ii:it ccll sp~iciiigs nncl ;iiiglcs clo noi v;iry sigiiil- 
ic;iiitly :I[ tlic hl(ick iiiicrl'accs. Oihcswisc cliscsciizaiioii csrors iiicreasc. Aiiotlicr 
i~li:illciigiiig tlctiiil cari lic I'o~iiicl 011 tlic tiottoiii ol' ilic pyloii. D ~ i c  to tlic fact tliat tlic 

Ioii cstciicls heliiiitl tlic n:icclle. a Illock I'illct 1i:is liccn tlcl'iiiccl witli :I sli:ipc likc ri 

\\ ~ d g c  it l i  :i r l i o ~ i i l ~ i ~ s  ;I[ oiic siclc. Fig~irc 4 slio\i~s tliis tilock, 

1J\ii;ilI~, i i  N~i\,ici.-Stokes gi-id is gciicrntcil iii t ~ v o  s te~is .  f:irst illl hlocks :ii.c dcl'iiicd 
i i i l l i  :I ~ioiiit clisti-iliiitiori sriii;ililc l'os E~ilcs calcul:iiiciiis. Ncxt ihc tlistrib~itioiis nsc 
; i t l , i l 1 1 i ~ ~ l  Iiy tlic Lises to I ' i l l  ilic 1ioiiii(I~iry 1:iyci.s. I:os sinall gsicls tliis c:iii hc done 
(li~cl,l> iiy c1i;iiigiiig tlic c;isialilcs f'oi. tlic gi.icl duisity iii tlic McgaCads script filc 
; i i i t l  jpci.f'oi.i~iiiiy ;I rcst:ii-t ol' LIic gsitl gcncs;itioii proccss. A point insci-tiori tccliiiiq~ic 
is i i i o  iiv;iil;it~lc 1 0  isri1is1'iiriii EuIer iiiio Ntivicr-Stokes gricls seiiii-riiitonintically. 
I:oi- iliis ysicl hotli iiictlioils Iiavc Iiccii iisc(l. Thc ciisrcnt gsid coiisists of 55  blocks 
\\ i i l i  3 . 7 . 1 0 ~ '  ceIIs. 'I'Iic wiiig siirI';~ce is d i ~ c r c i i ~ c ~ l  hy 68 cclls iii stscamwisc and Y2 
111  sp;ui\\ isc ilisectioii. All slxiciiigs :irc n pcrcciitnsc ot'thc chord Iciigtli of tlic wirig 
I-ooi scctioii. Tlic s l iacir i~ rit tlie Icncliny :iiicl tr;i!lirig ctlgcs arc 0 .5%.  i'hc fisst spnc- 
iiir iioi-iiial to tlic wiiig is aliproxiiiiiitcly 1.1OY'so t l i ~ i t  ri yi Iietwccii 1.5 arid 4 can 
lli. coiii~1iit"I. 

Computational and Experimental Results 

('oiii~~~it;itioiial riiicl esl3ci.iineiitnl datri \vill hc coiripaseci 1'0s h1, = 0.75. U = 1 .On aiicl 
f lic = 3 I0 ' hcca~isc cj~iitc strong iiitcsl'ci.ciicc e fkc t s  occui. o n  thc \\fing lowcr siele 

i l o w  to tlic pylori. All conip~itritions have hcen pcrforr-iied ~is ing tlie Baltlwin- 
lioiii:is t~ii-li~ilciicc iiiodel. Fig~ire 5 sh«\vs tlic pressiise distribiition nt a wing sectiori 
iii1io;istl of' tlic pylon aiid ilic pol:ir. Tlic dit'fcrcncc in drag for tliis grid dcnsity is 
:iplm)~iiii:itcly 5% [ 121. 

DLR-ALVAST High-Lift Configuration 

'l'lic DLR-ALVAS'T fiiselagc. aiitl ~v ing  clesign is vcry siniilar to DLR-FG. Thc wing 
l i r i  i i r i  :idclitionnl slni iiloiig tlic f~ill  wing spari niid n Fo~vler  llnp. Tlic i'l~ip is sepri- 
i.;iiccl iiito iiii iiilioarcl aiitl o~ithoard part. Duc to tlic stcp-by-stcp ;ipproacli in tlic 



Grid Generation 
. . I l i c  ;ippIic;itioii 0 1  C'-gi- i~l \  I o r  SI:\[. ~ v i i i g  ;iiiiI t'I;ips i\ i i iore ~I i i ' l ' i c~ i l t  t11;in fos :\ cori- 
l i g ~ i ~ - ; i t i o i i  i i i  ci.iii\c I ' l iyl it coii(I it ioii. ~ \~ I ie r i  ;1!1 \v;ihz\ w,ese extenilccl to tl ic oi i t f lo\v 
I':ii-l'iclil Iio(irii1;ii-L . ;\itotlici. liciiiit to iiieritiori i s .  tlint tlie I~isge aii ioiir it of ~ \ , n h r  cells 
i.; riet iicce\h:ii.! ' l ' l i i~rcl 'o i~c ;I topology in strc:irii\vise clircctioii LV;IS c l i ~ s z ~ i .  \t,lici.e 
:iIl eIcii icrir\ ;ii-c \ i ippI ic i l  i t l i  s~ii: iI l  v~:ihc I~ I IK~s,  siiicc tlic cor i f ig~ i r :~ t io i i  11;is bl i int  
t r ; i i l i i i r  ct lyc\ .l'lic 1'1,111 i o ~ c t l i c r  ~ v i t l i  i t \  \i;ihc Ii loch is tlicri siii-roiincled ~ v i t l i  :iii O- 
gi-i(l. 111 c.;i\c 01' t l i ~ %  o~l icr.  ~ ~ I c ~ i i c r i t ~  <I;it ;iiicl \viiig, tlic \v;ihc-blocks ;irc Licrit :iriiI ciicl 
i~ i t l ic i .  o i i  rlic ~ ~ o i i r o i i i .  (11 .  tlic.> ;ii.c cutc i i i l c~ l  i o  tlie Io\vcs f;irl'icltl hoiiiieI;ii.y, f;ig~iscs X 
i~i i i l  0 1>rChciit li;ii.t\ 01. tlic g i  i ~ l  I'OI. tlic \I;\[ :iiiiI 1.I;ip i.cgiori. 

7'1) kcep tlic ;iiiiciiii~i cil'gi.iil pciici.:iti~)ii 171-ocessc\ siii;iIl. tlic h.lcg;iC':icls scsipt-siih- 
irciiitiiic tc i~ l i i i i i l i i c  I i ; i \  I iecii I I \ C ~  to gciicr;itc 10c;il gri i ls ;it clit'lC~.c~it S~ ; I I I L~~SC st;i- 
tioiis ;ii.o~iiitl 11;11i. \iiii:; :iiiil \l,it scc[ioiis. Sectioiis ~ v i t h o ~ i l  ;I 1'I:ili \\,ci-e f i l l e ~ l  ~ v i t l i  
\ ~ o I i i ~ i i c  gi.icl\ Ii;i\iii; ;I \ii.tti:il t'liip siirt';icc gcoii ietry. 'Tl~ci-cfosc nc i~s ly  tl ic s:iiiic 
\ i i I ~ i~o i i r i i i c  \\;I\ ; i l ipl iCil to ;11l \p ; i r i \~ i \c  f l ~ i p  scctioiis, Al'fcr tlic gencr:itiori o f  l o c ~ i l  

si.i<I\ ; i i -~~ i i i ! ( l  t l i ~  e o ~ ~ i p l c ~  p;irts (11' [Iic gcoiiieti.y l iy  i is i i ig s i i ~ ~ s o ~ i t i i i c s .  3cl v ~ ~ l i ~ i i i c  
criil, :ii.c ~ei ic i . ; i tc i l  i is i i ig tr:iii\t'iiiiic iritcr1iolatioii \vhich ~IICIOSC ;iII p:~sts 01' t l ic 
\\,ing. I3csiilc tlic i i ig  t ip \~oli irric gsiil\ :irc gcricrated b y  :I siit iplc exts~ is io i i  tecli- 
iiicliie. i \ t  t l i i i t  \t;itc 0 1  \ \oi.h l l ic Itistlici- :iiiioiiiit o f  gi.id g e i ~ e ~ - : i t i o ~ ~  SCCILI~~S to tiic 
1ii.oIileiii 01'  I i I I i i i ~  t l i i ~  \o I i i i i i c  ; i ~ .o~ i i i d  ;I \virig-Ixlily c ~ ~ i l ' i g ~ ~ s ; ~ t i o ~ i  \vit l i  an inl'iiiite 
i c ~ c  I st ; i~ i~ I , i i~ i l  ('-0 toj~olog),  CLII~ bc ;ippliciI. Thc cursciit gr id  for  E ~ i l c s  
coii ipu~:it ici i i \ co i is i \ t \  01'  53 Iilochs ;iiiil 3.3.  10'' gsiil cclls. T l ic  gr i i l  for N;ivier-Sto- 
hcs coi i iput, i t io i i i  /i,i\ 7.f1.10" gi-iil ccllh ;iriil \~;i\ tericr;iteii hy  s i l ~ i p l )  ct i :~i iy i i lg 
sei-ipt v;ii.i'ii)le \\. l i icl i conti-01 ~ l i c  cc l l  \p:icirig nii i l  iiiiirihci- o l ' cc l l s  iioriii:il to the 
\ilr-l'ilcc ot' e;1cI1 c~l l l l [Jol lel l t .  

Computational and Experimental Results 

I.'igiii-c 9 \Iio\\. i l ic coiiip;ii-i\oii ot' tlic pscssui-c i l isti- ibiit ion foi- tlie t;ihe-oft' f lo\ \  
coiiclit ioii\ h l  ,. = 0.12. (' = 17.03" :I[ 11 = 0.761, Thc i i ia i i i  feat~ires o f  the f l o w  c;iii 
l>e c o i i i ~ ~ i i t c ~ l  ~ i \ i i i ~  tlie I:iilcs i i io i l i i  of FIdO\Ver. Di ic  to tlic fnct th;it viscoiis effccts 
;ii.c riot corisiilci-ccl. tlie ili1't'r.i-eiices : is t  clerir-I> \,isiblc. 

Optimization of 2D High-Lift Devices 

I n  :iclilitioii t ( 1  t l ic aci-oi1yii;iiiiic ;iii;ily\is o f  esistirig coiifigiii-:itioiis i t  is of inci.c:ising 
iiiipcirt:iiice ilcb\igii , i i i c l  o j > t ~ i i i i ~ e  IICL\ g c ~ i l l c t i  ii's. Thri-et;irc n geoirietr-\ iiii,clelei. 
:I gr i j l  giiii~li-;itoi-. ;I f l o \ ~  soI\.cr ;11111 ;tri ~ ~ ~ - ) t i i i i i z e r  hxve to hc conncctccl closcly to 
t'oi.iii :iii olit ir i i ir; i t ioii \ ~ ~ r c i i i .  1\11 coiiiponcrit:, «F tlie systzii i  h:i\,e to ~cc i rk  i n  :in efi'i- 
ciciit : i i i ~ 1  sohiist \\;I> to u ih i i re  tli;it ~ l> t i i i i i z ; i t i (~ i i  q c l c s  r ~ i n  autoiii;iticaily. ßccaiisc 
thc coi i ip lctc gi-i i l  geric~.;itioii IJI-OCC\S ir itcr;~cti\~cIy defineil ~ v i t h  h l z g ~ i C u J s  i s  storecl 
in  :I sci-ijl[ t'ile. i t  i s  pos i ih lc  to iisc it ftri- an : i~ i t i i i i i~ i t ic  gr i i l  generation i f  tlie geonir-  
11-J ci i , i i igi~\ ;\ tii-SI ;ijililic;itiori o f t l i e  \!sterii is thr i r i in i in izat ioi i  o f  thc i l rng coet'l'i- 
c i c i ~ t  ;I[ coiist;iiit lil 't l'oi. LI .~ -c Ic i i ic i i t  I i ig l i - l i f t  aii-i'oil (NHLP L I T 7 ) .  



'l'lic iolx)logy is tlcsigiicd to 1i;iiicllc flnps nntl slats. Altlio~igh tlic grid gcncration 
~ I . O C " S S  ol'krs Iiigli flexihility, soiric constr:iirits ni-c iicccas:iry for tlic clcllcctioris 
I1cciiiisc l~lock cotiiicctioiis aiid [ioiiit miipliiiigs cannot he cli:ingccl cliiriiig thc opti- 
iiii/;ition ~ ~ r o w s s .  'I'iic reiisoii is, tlini tlic topology inl'orriiatioii ol'tlic l low solvcr is 
i ' i~ctl cliii.iiiy tlic soliiiioii proccss. 'To rct;iiii gricl qiiality, tlie partial exteiidccl posi- 
tioiis o l  tlic iiiovirig elciiiciits nre liiiiitccl hy tlic incrcasins spiicirig o n  tlic down- 
\ i i . i>; i i i i  clciiieiit. 'l'lic I ' ~ i 1 1  cxtciiclcd positions nrc coristraiiictl by Inrgc ccll nspcct 
I-;iiios iii tlic clciiiciit covcs. Pi.cvioiis invcstig:itions hiivc sliown tliai thcsc liriiits arc 
iioi rc;ic.licil tliiriiig tlic optiiiiizntioii proccss. Figiirc I 0  sliows tlic gsid arid thc pos- 
\ i l ~ l c ~  r;riiyc ol'tlic l'l;ili ~i io~~ci i ie i i t .  

i\lilioiiyIi tlic gritl is siiiooiliccl witli iiii clliptic cccliriiq~ic nt cnch optiiiiizntioii cyclc, 
11ic ~i i i ic  iicctlcd I'oi. griil yciier:itioii is lcss tliaii 0.3'ii. oi'tlic ovcrall sol~itiori tiiiic. 

Conclusions 

'I'lic c~ii.rciit S L ~ ~ I L I S  ol'eIeveIo~~iiie~it ol'tlic gritl gciicratioii systciti McgiiCads aricl tlic 
i'lo\v sol\ ci- I'LOLVcr allo~vs to coiiipiitc tlic ncrodyii:iiiiic ol' nircrnft coiifigiir;itioiis 
iii ci.iiisc iiiid high-lil't I'liglit coiicliiioiis. 'I'lic iicciii-ricy foi tlic prcdictioii o fdrng  still 
l i i i i  to Iic iriipro\,ccl. Siiii;ililc striict~ircci grids cnri hc gcncratccl. Tlic ot7,jcctivc to 
iclie;ii tlic yrid gciicr:iiioii pi~occss ;iiitoiii:iticnlly t'or clcsigii aricl optiiiii~;itioii p~ i r -  
1 1 0 ~ ~ ~ s  1i;is hccii I ~ C I ~ ~ O I I S ~ ~ ; I ~ C ~  1'0s ;i iii~ilti-clcincnt aii-l'oil. 

11 1 5  \ t i l l  iicccssiiry to apccd iip tlic tiiiic-consuiiiing proccss to gcncratc Iiigli tliinlity 
N,i\ icr-Siokcs grids I'or IICL\, coiiI'igiir;iiioii~. 111 ;itlditioii. I'iit~ire ~ C V ~ I ~ P I T I C I I ~ S  will 
iilso I'ocii~ 011 tlic e~ili;incc~iie~it 01' thc robiist~iess 01'  MegnC:ids I'or tlircc-diiiicn- 
ioii;il ol~tiiiii~ritiori. Thc valiclntioii of tlic MEGAFLOW systcrn will be contin~icd 
L\ iili :i xtrorig fociis oii tlic npplic:itioii o f a  k-OI tiirhiilcncc iriodcl. 
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