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Wave and Wave Board Motion of Hybrid Wave Maker
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Piston type wave makers or flap type wave makers are usually adopted as a wave maker which disturbing the fluid domain
with sinusoidal motion, Recently hybrid wave maker which could be operated as not only piston type and/or flap type but also
swing type wave maker have been devised by utilizing the link mechanism, The wave board of hybrid wave maker has been
devised to be independently controlled by the horizontal actuators on upper and lower end of the wave board, The wave board
could operate as a flap type wave board when the lower hinge is in a stationary condition and the upper hinge is operated
with sinusoidal motion, On the contrary, the swing type wave board could be obtained by the lower hinge is activated and the
upper hinge is in a stationary condition, When both end of the wave board is activated in a synchronized condition, the wave
board motion become piston motion, In addition the hybrid wave maker could enhance the piston motion with flap motion or
swing motion by selecting control parameters, Various wave board motion of hybrid wave maker and relevant wave form have
measured on the wave board and departed location, It is appeared that the novel hybrid wave maker could be utilized for the
improvement of wave qualities in experiments,
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(Takezawa, 1980).
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Table 1 Operational parameters of hybrid wave maker

. stroke on free | stroke on bottom of
wave board motion surface S, board S,
swing 1 0 20
swing 2 0 10
flap 1 20 0
flap 2 10 0
piston 1 20 20
piston 2 10 10
piston 3 5 5
swing enhanced piston 5 15
flap enhanced piston 15 5
Y
N
05 _
ak
1T Y T Y T T T T T
0 2 4 6 8 10
time (sec)
wave height on wave board
05|
F 0o
05k
1 i
I S N ] ]
0 2 8 10

4 6
time (sec)

wave height at measuring point

Fig. 10 Example of wave height induced by swing motion

frequency:1.5Hz, wave board stroke : S, = 0, Sq
=20 mm
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Table 2 Comparison of wave height measured and theory

wave height
wave board motion

Hr | Hg [HgMHr| He |HeHr|HgHe

swing 1 12.75|14.95|1.172|12.85|1.003 | 1.169
swing 2 6.38 | 8.25 |1.291| 6.08 |0.954 |1.356

flap 1 23.19123.37(1.008|20.380.879|1.129

flap 2 11.59] 13,0 |1.121] 10.0 | 0.863|1.300
piston 1 35.941 34.0 [{0.946] 31.0 [0.863|1.097
piston 2 17.97119.33|1.076|16.33|0.909 | 1.184
piston 3 8.99 | 1.0 |1.224| 9.0 |1.002|1.222
swing enhanced piston| 15.37| 16.8 | 1.093| 14.2 10.924{1.183
flap enhanced piston [20.58 | 21.0 |1.020|17.67|0.858(1.189
mean 1.108 0.9171(1.207
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Table 3 Compatibility of component wave superposition

wave height
wave board motion
Hr Hr He | HeHe | HoHr
piston 1 3594 | 31.0 |33.23|1.072 | 0.925
piston 2 17.97 |1 16.33 | 16.08 | 0.985 | 0.895

swing enhanced piston | 15.37 | 14.2 | 15.08 | 1.062 | 0.981
flap enhanced piston | 20.58 | 17.67 | 19.0 | 1.075 | 0.923
mean 1.048 | 0.931
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Table 4 Wave height under constant displacement volume

. wave height

wave board motion
Hr | Hs |HeMHr| He | HeHre | He/He
flap 1 23.19123.37(1.008{20.38|0.879(1.129
flap enhanced piston [ 20.58 | 21.0 | 1.020|17.67{0.858|1.189
piston 2 17.97119.3311.076|16.33/0.909|1.184
swing enhanced piston | 15.37 | 16.8 | 1.093 | 14.2 |0.924|1.183
swing 1 12.75114,95(1.172|12.85/1.003|1.169
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Table 5 Wave height under maximum stroke of wave board

. wave height
wave board motion
HT HB HB/HT HF HF/HT HB/HF
piston 1 35.94| 34.0 |0.946| 31.0 |0.863|1.097

flap enhanced piston |29.56 | 32.33|1.094 |26.33|0.891 | 1.238

swing enhanced piston|24.35|27.58 [1.133]22.41]0.920 [ 1.147
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