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APPLICATION OF MODAL METHOD TO HYDRODYNAMIC
CALCULATION OF WAVE ENERGY DEVICE

Zhang Chao', You Yage'’, Wang Wensheng'?, Ye Yin'?, Wang Zhenpeng'”

(1. Guangzhou Institute of Energy Conversion, Chinese Academy of Sciences, Guangzhou 510460, China;
2. Key Laboratory of Renewable Energy and Gas Hydrate , Chinese Academy of Sciences, Guangzhou 510460, China;
3. University of Chinese Academy of Sciences , Beijing 100049, China)

Abstract: Modal method is used for calculating three- dimensional hydrodynamic coefficients of wave power device
performing harmonic oscillations due to linear waves in free surface. Special consideration has been given to the radiation
boundary conditions on a cylinder surrounding the device. The cylinder divide flow field into two parts outside and inside.
The velocity potential in the outer region of the cylinder is matched with the velocity potential in the inner region on the
interface. To verify the correctness of the method, class examples in the reference are recomputed using computer
program according to modal method and the obtained results are in good accordance with other methods. The method is
also used for calculating hydrodynamic coefficients of device under the condition of constraint, and the result could
instruct practice directly.

Keywords: wave energy conversion; hydrodynamics; linear systems; modal analysis; constraint satisfaction problems



