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® (WE ((LL DERWE BounDARY VALVE PROBLEHM S
Eor THE PUTENTIALE & AND & RELATIVE TO

THE SH 1P FIxED FRAME

® THE PRiINCIPAL ASSUMPTION UNDERLYIN G THE
ENSUING DERtVATIoN IS TTHAT THE SH1P IS

SLENDER , Trt'N oR FLAT OR IV CENERAL

STREAMUNED 1IN THE LonN GITULIVAL DIRECTION

HoRE ExPLICITLY , IF B 1S THE SHIP BEAM
T (TS DRAFTAND L ITS LENGTH (WE witLL
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@ THE SH1P SLENDERNESS JUSTLFIES THE
USE OF THE LINEAR FREE-SVRFACE CONDITION
IN THE FORWARD -SPEED PRoBLEM FOR
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@ THE ABOVE TIME-HARMONIC NEUMANN-KkeELVIN
FREE SURFACE ConDITION IS BE!NG TREATED
BY STATE-OF-—THE-ART PANEL M ETHO®LS. AN
IMPORTANT S MPUY F;CA'TION FoR SLENV D TR
SH 1S AND LARGE VALVES OF L) wIiLL L[ESAD
ToO THE POPULAR STR|P THEORY.



® THE SoLUTIoN Fore § IS FAR FROM SIMPLE
NOMERICALLY . A LoT OF RESEARZCH HAS BEEN
PEVOTED TO THIS EFFoRT , (N PARTICULAR
TOWARDS THE EVALVATION OF THE SHIP
EELVINV WAKE AND THE SHIP WAVE

ReESISTANCE

@ [HE LINEAeI2ATION OF THE PRESSORE

| AND VESSEL WETTED SURFACE ;W ABOUT TS
STATIC VALUE IN CALM WATER MUST RE
CARRIED OUT CAZEFULL‘/!! NON LINEA
EFFSers ARE kNOwn TO Co NTRI 8B UTE
APPRECIARLY TO THE WAVE RESISTAN CE

® 1= AVAILARLE, A FolLY NONLL NEAR SOLUTION
OF THE FORwWARD ~SPEED STEARY SHIP WAvVE
PRORLEM (5 PREFERABLE. NOMER/ICAL ISsLLS
MUST BE CAREFLLLY TREATED AVND ARE
THE SUBRTSECT OF STATE —OF-THE-ART
R ESEARCH

@ CouPLING WITH VISCovS EFFECTS 13 OFTEN

STRONG AND |N PORTANT FoR PREDICTING THE
ToTAL RESISTANCE OF THE SHIP. _
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COMERE 3550*’) IS THE COM PLEX AMPLITUDE
OF THE VESSEL MOTION IN MODE-~4 , A FunCTIoN
OF THE FREQVENCY Of BVWINTE R LW , XK NOW N

AS E RESPowsgc =
1 THE RE SE A MPLITUDE OFERATOR, RAD,

THE SHIP EQUATIONS OF MUTION £0 LLow A

I THE U=0O CASE USING LINGAR SYSTEM

THEORY;

”
> [——wZCM,;:'pLA,gé} + 1w B4j 4 C;A‘:& ':Ej‘(jw)
3= | o

— %,‘:(w)) L:l,..«,é

(LW HERE THE HYDRODIYINAMLIC COESFFICIEVTS
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ANDO OTHER Foe‘wAmaseaso EFFECTS.

INERTIA & HYDPROSTATIC MATRICES THESAME
AS [N THE Z2ERO-SPEED CASE
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ExXPLiCLTLY
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@ W 7o @ BUTH POSITIVE AND NEGATIVE
VALUES o F ww ARE PosSsSiBLE.
IN PRACTICE wiLL ALwAYS DEAL
WLlTH THE ABSOLUTE VALUE OF w.

© GIWEN THE ABSOLUTE WAVE FRE®UENCY s >0
THERE EXISTS A UN)QUE UV

@ GWEN A POS\TIVE ABSOLUTE ENCOUNTER
- FREQUENCY ||, THERE BXIST POSSIR LY
MULTIPLE O S S‘ATISF*/(NG THE ABOVE

REATION . MORE DIScusSIOGn oF THIS ToPi1l

wict FoLLoOw

@ ASSUMING SMALLAMPUTUDE RETIONS THE
SHiP RESPONSES ARE MODPELED AFTER LINEAR
SYSTEM THEORY . INPUT S1gnaL ~ e (W _

OUTPUT SIGNAL e‘c,"t._




RELATIVE TO THE EARTH- FIXED FRA ME

THE AMBIENT (WANE VELOCITY POTENTIAL
TAELES THE FORM 2
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WHLCH ACCOUNS FoR THE DOPPLER EFFECT
\NCLUDED IN THE SEcon0 TERH (N THE RHS. -



COMMENTS ON N-K FORMULATION :

THE SHIP 19 ASSUMED TO BE STREAMLINED
IN ORPERTO SUSTIRY THE DECOMUPOSITION
OF THE STEADY X TIME HARMONIC COMPONENSTS

@ < THEC VESSEL NOTIONS ARE ASSUMHED SMHALL
AND OF THE SAME ORDER AS THE AMBIENT
WAUE AMPLATUDE. TEEMS OMITTED ARE

OF OCAZ).

® WHEN TAYLOR EXPANPING THE FREE-
SURFACE AND RBobY-Boun PAEY Con BITION

ABNIT Z=o AUD Sg RESPYECTIVELY , THE

STEADY FLow POTEVTIAL & =20

THI1CKNV ESS

6 Fofg SHIPS cotTH APPRECIABLE

A BETTCSR APPRORIMATION Fo R c}> |S THAT

OF THE DovBLE—~RODPY FLOW™ PTVRB ANCE

SOCH THAT $,=0 ™ 2=0 AND &, = Un, onSy

THIS LEADS TO THE STATE-OF-THE-ART LINEAR

3D STEAD Flows AND SEAKEEPWG FPoRMULATION
DISCUSSED LATER IN CoNNECTION COLTH PAMEL
METHOOS. ,

@ THE N-K FORMDLATION ISTHE STARTING BOINT
 OF STRIPTHEOR Y —>





