RoLL- SWAY- YAW MOTIONS

IN OBLIQuE WAvES ( B # 150° ; HEAD | #0,Foltouws
THE SH(P will ALSO OSCUILATE (N RolL (L=4),
SewAY (1=2) AND YAW(L=6) MODES. FOR SHIPS

WHLCH ARE SYMMETRIC PORT —STARBOARD O HEN
CRUISING FORWARD | [FEAVE-FPITCH ARE NOT
COUPLED TO ROW-SwWAY-YAW ACCeROING TO
Lin EAR THEORY

® AN [MPORTANT EXCEPTION ARE SAILING YACHTS
SAILING TO WINDWARD AT A HEEL ANGLE

THE RoOLL~ SWAY —YAW £cOv ATIONS OF Ho TN
IN THE FrEoLENCY DOMAIN ARE OF THE FORM !

,Avool[M_ij- +A;J-3 +iw By + Ci;,] In' =X
1=2,4,6

@ THE STRIP THEORY DERIVED ABOVE FOR HEAVE &
P\TcH EXTENDS TO ROLL-SWAY-YAW M1 TH
VERY FEW MODIFICATIONS TTHER THAN THE
DEFINITION OF THE RESPECTIVE MODE SuHA PES

®© TUE SWAYXZR YAW MODES ARE NOT RESTORED
- HYDROSTATICALLY




® IN ORDER TO STUDRY THE NONUNEARITY | //TRODUCED
BY VISCouS EFFECTS, T IS USEFUL TO ISO(ATE THE
ow EQUATION.

@ |T TURNS OUT THAT IN SPITEOF THE SYMMETRY
OF THE CROSS COUPLI NG COEFFIUENTS, THE

EFFECT OF ROLL ON SWAY —YAW IS FAR cOEAKER

THAN THE EFFECT OF SWAY-VYAW UfowN RoLL .

SO A USEFUL AND ACCURATE DECOMPOSITION
1S To SOWE SWwWAY-MYAW IN THE FRBCuUENCLY

DOMAIN [GNBRING ROW. (HIS LeADS TO

e
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® Sowe o —:H_:.-d(w) AND DEFINE

- Ro § Fjeade' ™Y, 4= 24

® THENIMVTRODUCE THE COvVPUNG ERGM SWAN~VAW
ODEFINED ABOVE INT) (HE RO EQUVATIGN AS
A SPURIDUS EXUTATIGN N THE RIGHT-HAND
S\0C. T FoLLOWS THATS




SO ¢ C{ﬂ‘:—t)) 1y) = 2,6

WITH THE COORDINATE SYSTEM PLACED ON THE |
SHIP CEWTERP(ANE ASSOMED TO BE A PLANE oF
SYMMETRY !

C’I;((. =0, = 24,4

EXCEPT ForR:
Ch, #0O

SO THE ONLY RESTORED MODE (S ROLL AND
NO CTHER CRoSS —CCUPLING NY¥YDROSTATIC

COETFICIENTS EXIST FoR SH{PS SYMMETRIC PURT
STARBOARD,

THE ROLUNG MO TION IS WEAKLY DPAHPED bue
TO WAVE EFFECTS AND AT THE ROW RESONAN CE
1T IS ESSENTIALTD INCLUDE VISCopS O

LI FTIN G EFFECTS INTROPULED BY THE ELOW"

SEPARATION AROUND THE HolL AND LTS B ILO(E

EAO)

KEELS"
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Cor MENTS

e [ HE ABOvVE EQuATION FOR THE ROLLMOTION
INCLUDES A MoRISon TY PE TERM THAT ACCOUNTS

Foe V|IScous SEPARATION EFFeCTS

® THE CDOUPLING FRoM SWAM-YAW —Rol s
INCLUDED AS A SPURIWS EXCITATION TERMNM >/Zf
N THE RIGHT-HAND SI(DE , A FUNCTION O THE
A PRISR| PETERNINED SWAY-YAW NUTIONS

® [(HE ABOVE Row EQUATION (S STRICTLY INVALID
IN THE TTIUE DCGMAIN DVE TD MENROLY EFFECTS.
VET [T (S OFTEN ACCURATE WHEN ROLL IS
HUGHLY TUNED ARODURN D RESONANCE | 0THERW ISE

THE FULLY COUYPLED SETOF EQUATIONS MUST

BE SOLVED , AS IS THE CASE EoR HIUIGCH-SPEED
VESSELS WITH M OTION CONTROL APPENDPACES. —




