PAvEL HETHODS

& THE PRINCIPAL ATTRIBUTES OF TH E NUHERICAL
SoLUTIoN OF THE GREEN INTEGRAL ERUATION
BY PANEL METHOPS ARE DESCRIBEO BeEtow™

© MOST OF WHAT Fouows DESCRIBRES VERY wELL
THE MOST Po PUCAR PANEL METHODS FOR THE
$<>Lu—rm N OF THE 2ERO-SPEED RAPIATION -
DIFFEACTION PROBLEMS (N THE FRECQUENCY

Dom AN, (WAHIT PANEL METHOD )

® lHE MU’MEEICAL SOLJTION O0F THE RANKINE
PANEL METHODS FoR THE SHI P Ftow™ PRO BLEN
AUD THEIR EXTENSIaNS, REQUIRE A STABILITY
ANALM SIS Frot FIEST PRINVAUPLEY . THEY ARE

NOT DESCRIRED HERE 1BUT HAVE BEEN
DEVELOPED AND IMPLEMENTED 1N THE

SWAN PANEL NETHO O .

@ Iy THE ZERO-SPEED FRERQuUENCEY DOMALN
PANEL HETHoDS , THE WAVE &GREeEN FuNCTion
LS EVALVATED BY SPECIAUZED VERY
EFFICIENT SVBR WTINES NOT DISCUSSED
FORTHER HERE.~



DEscrigeE THCE BopYsSOrRFACE BY A COLLECTION
OF QUAPRILATERAL PAnELS ( FACETS) ARRANLED
IN A NANNER S© THAT THE MIDPOINTS 6F

AD TACENT SIDES ColNTUDE. I'TT CAN BE SHOWN
THAT THIS (S ALwANS possiBLe !

@ THE ABOIE ARRANGEMENT CAN BE SHOWN

TO (EANE CAPS BETWEEN PANELS THAT
ATTAIN THEIR MAXIMUM HAGRITUDE NEAR
THE VERTICES. IN P RACTICE TTHESE GAPRS

HAVE BEEn FOunD TO LEAD TO NO SICNIFICANT
EFkRoS

@ ASSoME THAT OVER TACLET L ,THE ONKOWAN

VEtoclTY POTENTIAL TAXES A CoNSTANT
VALSE @3 ;i =leesy, N OVERE N 13 THE

TOTAL MYMBER 6 F FACETS OVER S v



- DE:-FTUE THE CENTROIN OF THE PLA—MAK
(QUADRILATERAL DENCTED AS FACET L
BY (TS VECToOR PO SITtoN XK;

e LT Y; BE THE UNMIT NORMAL VECTOR

OVER FACET L.

(WITH THESE DEFINITIoNS THE G REEN
| NTECRAL EQUATION MAY RE DISCRETIZED
EAStILY AS FolLiow S ¢
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WHERE THE INTEGCRATION OVER THE SURFArE
OF THE 4—TH PANEL Sy IS CARRIED OUT WITH

RESPECT TO THE X DOMMY VARIABLE LOHICH 1S
ALLowED‘ TO VARY OVER THE SUR FACE oF TuWE

4-TH PANEL .

. . —_—
THE LocATION OF THE A-TH Vector 'g
C

FUIXED AND PoI NTS TO THE CEMTEO ID o F THE
1-TH PANEL. _



IN MATRIX NOTATION
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OVER THE DIAGONAL AND ZEROS
ELSEWHERE
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THE sowuTion OfF THE ABOVE MHATRIX EQuATION

TOoR THE UNKNOWNV UELCTOR
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INv TERMS OF THE KNOWN VECTOR OF NORMAL
VvV ELoQTIES
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MAY BE CARRIED OVT WITH STANDA £DO DiRecT
OR ITERATIVE DENSE MATRIXSOLVERS



