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Study on wave simulator and realization based on properties of wave spectrum
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Tactical Command, Navy Submarine Academy, Qingdao 266071, China)

Abstract: A wave simulator with high response and precision has been developed based on the relationship between volume and pressure of
contained liquid to simulate the influence of waves at any depth. The desired wave is obtained by synthesis of a series of regular waves basing
the constant of total energy in a tiny spectrum section, and then inputted into the simulator to simulate the action of wave. Analysis of the simu-
lated wave spectrum shows that the spectrum has the same properties as real wave.
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Fig. 1 Sketch of the mechatronic system of the wave simulator AERITHEEHEE LA 2,
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Fig. 2 Sketch of the control system of the wave simulator
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Fig. 3 Dynamic properties of the wave simulator Fig. 4 Theoretic pressure made by wave and pressure by the simulator

B 25
2 VA = 20
§ ;15
= w10
& M 5
b4 g1

" kS /MPa

0
0

0.05 0.10 0.15 0.20 0.25 0.30 0.35

30 /Hz
(a)

0
0 0.05 0.10 0.15 0.20 0.25 0.30 0.35

¥ /Hz
(b

Bl 5 AR LB TR R T 8k th 2
Fig. 5 Wave spectrums of different wave heights and wave cycles
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Fig. 6 Pressure produced by wave at 10 m depth and its wave spectrum
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Fig. 7 Simulated waves and their spectrums
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