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Design and manufacture of wave generator based on numerical simulation
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Abstract: The rocker-flap wave-maker method is taken as an example to derive the wave-maker equation and the wave-absorber equation.
Then, the wave parameters are linked to the movement characteristics of wave-maker plate. The vertical-plate wave-maker model and
rocker-flap wave-maker model are designed to achieve the numerical simulation with the Fluent software. In the simulation, the UDF is
used to control the movement of wave-maker plate and additional momentum source is used near the wall to absorb wave. The advantages
and disadvantages of the two methods are anaylzied. The vertical-plate wave-maker method is suitable for small wave and has no special
requirement for power source, while the rocker-flap wave-maker method is suitable for medium wave and the generated wave is better.
According to the simulated data, the physical prototype is designed and manufactured, the wave height is measured in the experiments. The
waver generator design method based on the numerical simulation can identify the wave-maker type and key parameters quickly to shorten
the design cycle and reduce the development costs, which has important reference significance in developing novel wave generator.
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Fig.1 Schematic diagram of rocker-flap wave-maker
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Fig.2 Numerical simulation model of wave-maker

o, e [ AR ) P E R T S B 2 G

y = psx’ + pxt + pd’ + pd’ +px o+ p, (10)
A p, =1.08x10°,p, =1.049 x 107 ,p, = 3.445 x
107 ,p, =1.04 x107 p, =8.791 x10™" ,p, = - 5.556 x
107,

K FHARZE G Ak WA, 5 K A% R Ay B /KRl S
BERT 172 000, 75 58 x5 ] A FIHE AR 09 DO I A% 2R 47 Jm)
.

HE AR 3 A Fluent B0, 352 & 2 A AR A S
VOF 58, FAH K, 45 2 #0028 < o RS G i
AL 0 oy P8 E A o) Sl P A% R AT 48 A Ay DR P A% S5
i, S A BB — kB A% . SR ] SIMPLE Jy ¥ 52
)R AR, R i XUk X0k 8y 2 TR 4 25 1]

P o BT M I A R 0 TR R BB 1) A R ) 2 T
AR BB A B s
2.2 HEHEMER

T3 AT, i Y X 03 KA AN 28 T 3 ) Al
T PHUAE A E DAL BUE RS R AN 3 PR

(a) T [ O N LEARL R

(a) Numerical simulation of vertical-plate wave-maker

(b) EAEPH U E AR

(b) Numerical simulation of rocker-flap wave-maker

K3 IR URE RIS R

Fig.3 Numerical simulation results of wave-maker
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Table 1 Comparison of the two types of wave-maker
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