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Regular Wave Generation Using Three Different Numerical Models under Perfect
Reflection Condition and Validation with Experimental Data
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Abstract : Regular waves were generated in a wave flume under perfect reflection condition to evaluate perfor-
mance of three CFD models of CADMAS-SURF, olaFlow, and KIOSTFOAM. The experiments and numerical
simulations were carried out for three different conditions of non-breaking, breaking of standing waves, and
breaking of incident waves. Among the three CFD models, KIOSTFOAM showed best performance in reproduc-
ing the experimental results. Although the run time was reduced by using CADMAS-SUREF, its computational
accuracy was worse than KIOSTFOAM. olaFlow was the fastest model, but active wave absorption at the wave
generation boundary was not satisfactory. In addition, the model excessively dissipated wave energy when wave
breaking occurred.

Keywords : wave generation, OpenFOAM, CADMAS-SUREF, olaFlow, perfect reflection, experimental validation
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Side view [unitm]
Wave absorber P1 P2 P3 Wave absorber
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10 [ 20 [ 10 [ 10
| 50
Plan view [unitm]
Fig. 1. Experimental setup in the wave flume.
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Table 2. Overview of the three CFD models used in this study

Model name CADMAS-SURF olaFlow KIOSTFOAM
Numerical scheme FDM FVM FVM
Wave generation external/internal external external/internal

Wave absorption sponge layer

active absorption sponge layer

wave maker P1 P2 P3 wall

10 15 20 25 30 35 40 45 50

OlaFlow

CADMAS-SURF, KIOSTFOAM

Fig. 2. Schematic diagram of the computational domains depending on the three numerical models.
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Fig. 4. Comparison of the time series of water surface elevation from the experiment and the numerical models (case A at P1 location).
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Fig. 5. Comparison of the time series of water surface elevation from the experiment and the numerical models (case A at P2 location).
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Fig. 6. Comparison of the time series of water surface elevation from the experiment and the numerical models (case A at P3 location).
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Fig. 7. Comparison of the time series of water surface elevation from the experiment and the numerical models (case B at P1 location).
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Fig. 8. Comparison of the time series of water surface elevation from the experiment and the numerical models (case B at P2 location).

® : experiment : numerical (CADMAS-SURF) x =40.0m

o
N
|

§

~

£

Nt

c

°

=)

©

>

2

Q

g

@ -0.2 T T T

[ [ [ |

1

a 4] 20 40 60
time (sec)

~

£

Nt

S o3 ® :experiment : numerical (olaFlow) x =40.0m

s U4

[ u

i

= 0.0 —

o

8 ]

-0.2

£ ! [ ' [ |

1

a 1] 20 40 60
time (sec)

~

£

N

S 05 ® : experiment : numerical (KIOSTFOAM) x =40.0m

s 047

[ a

i

= 0.0 —

Q

8 u

-0.2

£ ) [ : [ |

—-

a 4] 20 40 60
time (sec)

Fig. 9. Comparison of the time series of water surface elevation from the experiment and the numerical models (case B at P3 location).
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Fig. 10. Comparison of the time series of water surface elevation from the experiment and the numerical models (case C at P1 location).

0.2 ® : experiment : numerical (CADMAS-SURF) x=30.0m
0.0 —| ‘MAMMWNW\MAJWJ\/
-0.2 T I T I T |
o 20 40 60
time (sec)
® : experiment : numerical (olaFlow) x=30.0m

1
N
|

(=]
o
|
g

surface elevation (m) surface elevation (m)

-0.2
' [ I ! |
o 20 40 60
time (sec)
[ .}
£
N
g _— ® : experiment : numerical (KIOSTFOAM) x=30.0m
B 0
[ u
9 —AANAAAAANNNANANANAAAAAAN
= 0.0 —
[T
8 =
-0.2
'g 0. T T T T T l
a 1] 20 40 60

time (sec)

Fig. 11. Comparison of the time series of water surface elevation from the experiment and the numerical models (case C at P2 location).
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Fig. 12. Comparison of the time series of water surface elevation from the experiment and the numerical models (case C at P3 location).
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