R

KW OE M P AR CE
A 29% H3% 19924 88
Transactions of the Society of
Naval Architects of Korea
Vol.29, No. 3, August 1992

X AUER YO o8t )X $X] o= JHRbol] B AP

UgA* FEEe

A Study on the Development of 2-Dimensional Numerical Wave Tank
by the High-Order Spectral Method
by

Y.J.Kim* and J.H.Hwang**

2 <%

£ @79 A& Dommermuth and Yue(1987) 8] 113} 2HEgyo} A2o) 24 THAHS £9
o] EA9 AFEHAL) vy 538 FAE OB 5 Y A2 SxHE L et
B, olF o| 8% 23 1] HZ(numerical wave tank)oll 4] Z 4 FAbA| o] 2 uhA] BHE- A o}
TEHAZLE BV 9% 29 4 AHEAE HRAZ OEYLE AN ES Eata] 27)9 249
ol #2438 AAEE F33 AEaE fuste §83 498 ded dAHe Fofsl e B
A, 2719) A 7Fo) ) o] F AT = UL S HAY. 2 S AU A4S FHY B
g a44E Nolgh & Astgo] NlogNol| vl ste] F7hsti v) 9 5899 428y o]n, gko
2 188o] 7]thH T}

Abstract

By introducing a body potential, the high-oder spectal method of Dommermuth and Yue
(1987) is extended to treat the nonlinear interactions between the free surface and the sub-
merged cylinder. A 2-dimensional numerical wave tank is developed based on this numerical
scheme, and applied to the wave resistance problem and the wave maker problem. In the
simulations, it is shown that the transient waves due to the impulsive start of the body mo-
tion make a practical obstacle to the acquisition of useful data from the numerical
experiments. Gradual starting procedures are devised, and successful result of the
quasi-steady state or the uniform regular wave group was obtained. Within the author’s
present knowledge, the present numerical scheme is one of the most efficient numerical
schemes which can treat the nonlinear interactions between the free surface and the body
motion in time-domain.
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1. A =

AHEHD Ao vy FIALEAE O
= Ag e FxjslEoezE 24 849 (Boundary
Element Method), 3%t (Finite Difference
Method), #3884 ¥ (Finite Element Method) %
of 2 AtE-Eo] it} o] HHE FoME AAL
o] b EgHolet & 4 don 28 old o
§BE AFE (1, 2, 3, 4] o1FA AL o] wel
Chapman(5]% Kim and Hwang[6]& 48 8%
A o2AE AHRE BAY AREdge] 354 E
Ag LdEdyoz off ¥ U3, Dommermuth
and Yue[7]iz= €48 255 X33A g wAadg
AFEHEA HEY F Ae Lz AHEYY
(High-Order Spectral Method) & 7§g+3t w} glc),

¥ AP A E Dommermuth and Yue[7]9] z3}
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o zRAgEA g FHAGTE A7) A =

4 9 AEAE JLd 2 ek o] FAFHH S
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X ay?

AR y=5(x, )M &5 T 3& J&3
72 #9 ¥l (surface potential) ¢5(x, t) =

87, B
1238 M E=A
F(x, t)=b(x, 5(x, t), t) (2)
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of 7ol A g= T 7H& ol
Zt SRt EAEHNA wE ook st BA &
H AARRAL

D _ ey .
%-—Y(t)
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#mi(x, 0, t) =[x, t) , m=1

ko gk
— n_ i 2 (m—k)
k};l k! [ayk (#w +
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N/
Bk ) = X AW To(x,y),  (16)

¥, (%, y)=exp(lk,y+ikx)
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Fig.1 Time history of hydrodynamic forces and mo-
ment acting on the uniformly translating cylin-
der-impulsive start
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Fig.3 Free surface profiles generated by the uni-
formly translating cylinder-impulsive start
(Fh=0.70711, h/L=20, M=5 N=1024,
Ax/L=0.15, At/~ L/ g =0.46973, T.../ At=0)
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Fig.2 Time history of hydrodynamic forces and mo-
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der-smooth start

(FA=0.70711, h/L=20, M=5, N=1024,
Ax/L=0.15, At/VL/g=0.46973, T,./At
=200)
w -
3 —— 200th time step
a.10 g
/L Ml
~0.00
-o.loé
2] — v vy .‘ —— r
-73 -%0 -2 [ » %0 ]
x/L
m P
3 —— 250th time atep
a.10 3
ﬂ/L-o.oo‘ ‘W.
-a10]
o203 v v } v v v
78 -50 -28 [ 2 0 7
x/L
020
-——— 300th time step
0.10 4
'I/L.o.oo 3 VAUAU%W#‘:
-0.10 3
B Y S
- -8 -28 x}L P E)
020 5
— 350th time step
0.10 3
o \WWV"""
-o0.10 3
020 T ! v T A
-5 -%0 -28 50 b

x;L

Fig.4 Free surface profiles generated by the uni-
formly translating cylinder-smooth start
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Fig.11 Free surface profiles generated by the circular
cylinder, as an wave maker, oscillating with a
circular orbit-smooth start

(’L/g=20, A/L=0.12, h/L=20, M=5,
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Fig.13 Time history of hydrodynamic forces actng on
the circular cylinder oscillating with a circular
orbit-smooth start

(’L/g=20, A/L=0.12, h/L=20, M=5,
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