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ABSTRACT: In this paper, the diffraction problems for fixed offshore structures are solved using a hybrid scheme. In this hybrid scheme,
potential-based solutions and the Navier-Stokes-based finite volume method (FVM) with a volume-of-fluid (VOF) method are combined. We introduce
a buffer zone for efficient wave-making and damping. In this buffer zone, the near field solution from FVM-VOF is gradually changed to Stokes” 2nd
order wave solutions. Three different models, including the truncated cylinder, sphere, and wigleylll model, are numerically investigated in reqular
waves with a wave steepness of 1/30. The efficiency and accuracy of the hybrid scheme are numerically validated from results using different domain
sizes and buffer zones. The wave exciting forces from the FVM-VOF simulations are compared with experiments and potential-based solutions from the
higher-order boundary element method (HOBEM). This comparison shows good agreement between the hybrid scheme and potential-based solutions.
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Fig. 2 Domains with different size (ko =2.0)

(@) YZ-plane (x=0m)

(¢) XY-plane (z=100m)
Fig. 3 Velocity filed around truncated cylinder (ko =2.0, T =8 sec)

AAEGO|AS FaEh o7A] daddY Y] &4
29 3ujdl] sfFshs mellolth k=209 TS YA
oH, q

FAAEH oA tt £ 371A] T s Bl
Aok AR FAEH ZA ol ARyt 2UsHA wijXE 2
S 9 F 5 9lon, frso] 9o o) we F=jA 7
gxlo] 7hE 1T 5 vk AR dErt we 37|99
NA w2 S=rF LHAEHY, 9go] AdAr e AFEY v 2
7] W&o B9 ojgt wekdlol] gt o] BvlmA A

B
AU PAFolH, ki o/goll sP3eh Fig. 3

38

p
pu

K rle

3 - e
s P
200000 AAAT A TUU AT LT
= o ANANANANANANANINANINANANANENANANA
200000 VEIR RV AR AN EVANRVARRVRIATARRYRRN
~a00000 VAP AP A
-B00000 UVUUUUUUUUUVUVUU
(a) Ly=2.0M\
oo AP
200000 ARANAANTHAAAAAAAN
¥ o ANANINININ NI NIRRT AN A NAWAWE
* 200000 URIRINIRVAVAVRVRUAYRVAVAVAYAY
—acc000 VYTV VYV
-600000 VvV r vy
(b) Ly=4.01
o000 PP T
200000 A AAAANAANAAARMANAN
= o ANANANANANANANANANANANANANL
— IVEVEVAVAIRISIRVAVAVATRYAVAY
- VA A A A
(c) L,=6.0A
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Fig. 8 Three different domain for hybrid scheme B (koz = 2.0)
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Fig. 11 Comparison of wave exciting forces acting on sphere
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