RANKINE INTEGRAL EQUATIONS FOR SHIP FLOW

PROBLEMS WITH FORWARPL SPEED

® THE GREEN INTEGRAL EQUATION EXTENPS
EXAS‘IL‘I TO FLowS PAST SHIPS IN CALM
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@ MoRE GENERAL FREE-SORFACE CON CITioNS WITH
SPACE PEPE NDENT COE FRICLENTS ARCISING

FROM G RANDIENTS OF THE POLRLE-BODY FLOW™
EXIST AND ARE DESCRIBED IN THE LUTERATURE

THE STEPS IV DERIVING [HE RELEVANT (NVTEGRAL
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@ WAVE GREEN FUNCTIONS THAT SATISFAY
ANALNTICALLY THE TIME-DOMAIN FReE
SURFACE CONDITION OTATED ABOVE EXIST
AND ARE DERIVED 1V W &L. THEIR
EVALUATION IS HOW EVER TIME-CONSUMING
AND THEY APPLY ONLY TO THE NEUM ANN—
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PROCEEDING WITH THE DERIVATION OF
THE GREEN I TEGRAL ECQUATION AS ARONE
AND U SING THE RAnIanE SOURLL AS THE

G REEN FYNCTION

IR
4 IX El

= G(%; %)

S
N
~
XL
W
!

GWE OBTAIN :
- >G<2;§\A
J (x) $ —=-45
2 LP[§)+ lg LP X P X
B
a2 2-2) 2P 7 dxd
S EG X} -—G( J ) -] X
i 5%‘2})&?&){2—( ¥ G5 J

Z a3y Vi) dsx.—
)



o NUTE THAT THE [ UTEGRAL OVER THE FREE

WE HAVE NOTUSEP THE RELEVANT W AVE

GreenN FUNCTION .

GTHchcmSE THE REMAINING IVTEGR AL
O\u:k Sg RETAINS ITS Fo @M . THE | JTEGRAL

OVER Sp CAN BE SHOWN TO VAMISH - TTHE
ProoF 18 NON-TRIVIAL AnD MAY BE FoupnD (N

REFEREN css.

OVER Z=0, IT Fouows FROMTHE FREE-
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@ A DONMAIN DENSTED BY THE SHADED
AREA IS AlLso InTRroPUCED DEFINED

AS THE “BEACH" THIS IS LochkTED AS THE
OUTER BOUNDARY OF Sg AND SELECTED

SO THAT OVER ITS SURFACE THOE Fouosow Invd

FREE SURFACE CONDITION IS ENFORCED ¢
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TH1S CONDITION DIFFERS TROM THE NEUMANN-

keLviv CONPITION BY THE ADOITION OF THE

TerMS THAT ARE MUCTIPLILED BY THE
DISSIPATIVE PARAMETER Y (X ) W HicH VARES
ERoM V=0 AT THEIMNNER BoonvDARY TO
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