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Investigation of Applicability of OpenFOAM for Regular Wave Modeling

of Floating Vertical Plate
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Abstract : This study performed an OpenFOAM-based numerical modeling for simulating performance of wave
reduction by a floating vertical plate. Based on the Waves2FOAM library, an internal wave generation and energy
dissipation with sponge layers schemes were further implemented. The performance of wave generation and
dissipation was first tested with a simple two-dimensional analysis. Then, numerical simulation was carried out with
the experimental data of Briggs et al. (2001) for the two regular wave cases. In general, the modeling results agreed
well with the experimental data, showing better agreement than the numerical analysis by WAMIT that is included
in Briggs et al. (2001).

Keywords : floating vertical plate, rapidly installed breakwater, OpenFOAM, numerical simulation, wave transmis-

sion
LA &2 I A AF YA = A %‘ o= &8 7FsAol =
o}, T3k ] S el e RIB S B2 Y8 A
el ] 2l oy Aok 2o 4k Zrdell vls f A A 9 J7AEE Es ]’/3\% d], 7 52 dlo]H
ojEgo] Wt 11 T 7P & AlF 2119 SR Fef 9 5 ¥ ¥ 1AM (Briggs et al., 2001)°] 3713k}, o2 gt &
s A9 A9 ofEES & 7 Utk dA N FrEs FellA RIBE] Ae& B7lshs xR 7dstal 7183t

alldollr= W urtellA] BAdE skt el ebA X]'?jfﬂfﬁ =
OFSIA|7| = Q10 = A3k o it s delA s
AIZ171 213l Ak W & shrE vl St S E(US Army
Corps Engineering)ollA] 7kt Al X wksilA]| (Rapidly
Installed Breakwater; ©]3} RIBZ LERH)O|Th(Briggs et al.,
1999; Briggs, 2001).

A AR HH o7 EE 7] A2t
9] e Ao g bdsk Agslo=
o= deA Sk 2y 2 g Y AR L o}
U} izt Bl A4 g2 282 = Qlth(Fowler et
al,, 1996). 53] 3% SAF & vl A 5717} g 9Hge] o)

A3 HlofEl & o]83lo] HSehs A5 TRl 53] F
= oleg] A7Ak=elAl s B Qe 3V AZESeIR]
OpenFOAM 7|Rte] =X eSSk 12} A 28kl T,
OpenFOAM=>- Navier-Stokes 378 2] ol 248 Ak
8H(CFD: Computational Fluid Dynmics) X2 3OF ek
St frsaliAell & HAl 284 ¢ Utk 53] Zr I A
7} eNE FE5 X Eefo]r 1 el gho]id 2 n]go] v
H2 248 CFD 22 E o] o] tisto e X s
A2 Ay #go] o]FoA|aL Qlrt. slibE8t FofelA=
i 29 9 A Ve F7EE e gtolHefE (el
Waves2FOAM, THFOAM %)E°] #HZ Al §lom

#ohor sl k)87 &9 AREE 8 = (Corresponding author: Sang-Ho Oh, Coastal Engineering Division, Korea Institute of Ocean Science
and Technology, Busan 49111 Korea, Tel: +82-51-664-3523, coast.oh@gmail.com)

kot s okl sl s - S WE A ¥ 8T (Department of Ocean Civil & Plant Construction Engineering, Mokpo National Maritime

University)



4 A=) Tt 1

(Jacobsen et al., 2012; Higuera et al., 2013), oA %
A 1] 97 Sl ol OpenFOAM B ElS 483 A
(Lee et al., 2016)7} ©] 517 u} )},

2. Briggs et al.(2001)2] £=2|AIS

2 ATl A FAEEE tdoR AR S aES v &
T T W ZiExolA s THBriggs et al.,
2001). Fig. 1> 4% o]l RIB %2 E0] AAd 245S
BRIt o2 mbete g b, 42 46 emE LSl

RIBY] & oo 29 A 573 m, % 3 & Ho
ZHRE AL 13.72m "ol 3o Y83t F 79
RIB the]i= Q1%0] 7He7) 45°5 o] % X = Q). Ao]
9.1 m?! RIB t}g] 270 16 mm A9 o7 w504
Z}7} 43te| A 3 vheel] whdks] 11 E Gk

AY F TS S35 A8l Fig. 16 Bl AXH
1070¢] g2 skaAI7F ARg-= STt Table 191= 107 ThaL
A9 XS YeRIT). staA s/ YAk BoE 98k
Zo)a, Y= 571 RIBA oJ8)] A== 99 U2 g
v e ddstas Brishy] s Aol ek 9 5
717F AE B2 14708] A0S o] &ate] AlSo] =
t}. o] FolA F77F A= ok 3]s 27 A stel] o)
FA RS =3ElI ) Table 20 Fx| R elgo] 3w
g uke] 2718 AABIITE Briggs et al.(2001)2] XA
o] gl F7EE 9] 2T AR MI207 Y =
o), o] Ag = B aae} Adntae] o)zt A1 ASEke)
Az} AM B FR DA A Qs

Directional Spectral Wave Generator Y
Xp=3.66m |
1 2 3 4 5

e o -0 - —0—0— — -0 — —- -
\ | /

Xb=5.73m

| Lr=9.1m
69 LX = 30m

74
o4
96

i %
104
i

Lab Scale Experiment
h(water depth)r-46cm

i -

Yx LY =27.44m

Fig. 1. Schematic view of basin layout of the experiment by Briggs
et al. (2001).
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Table 1. Wave gauge coordinates (Briggs et al., 2001)

Gage 1D X (m) Y (m)
(a) Incident wave gauges
1 3.66 10.67
2 3.66 11.89
3 3.66 13.72
4 3.66 14.33
5 3.66 18.59
(b) Wave transmission gauges

6 9.54 13.72
7 12.19 13.72
8 14.17 13.72
9 15.42 13.72
10 18.53 13.72

Table 2. Test wave conditions selected from Briggs et al. (2001)

Test ID Type T (s) H (cm) 6 (Deg)
M50 Regular 0.88 33 0
M80 Regular 1.41 33 0
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Fig. 2. Plan view of the computational domain for S2 setup.
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Fig. 3. A snapshot of water surface distribution for S2 setup.
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Fig. 5. A snapshot of water surface distribution for S3 setup.
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Fig. 6. A snapshot of static pressure distribution for S3 setup.
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Fig. 7. A snapshot of dynamic pressure distribution for S3 setup.
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