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To derive a simplified analytic solution which can be utilized as a fundamental solution for the wave maker design, a segment of
the wave board has been idealized as a submerged line segment in a two dimensional domain of a wave flume, The lower end
of the line segment could be located at arbitrary depth of the wave flume and the upper end of the board could be also
submerged to any depth from the free surface, The freely oscillating motion of the wave board is assumed to be defined by
determining the condition of horizontal oscillation on both ends differently, The submerged wave board oscillating in horizontal
direction could be specified by selecting the amplitude, frequency and the phase lag differently on lower and upper ends of the
board, The simplified two dimensional wave generated by the wave board segment has been obtained by the first order
perturbation method, It is found that the general solution of the freely oscillating wave board in two dimensional domain could be
decomposed into the solution of flap motion with lower end hinge and swing motion with upper end hinge, The case study of th

analytic solutions has been carried out to evaluate the effect on the wave height due to the difference of oscillation frequency,
phase difference and variation of stroke between for the motion of both ends, It is found that the solution of the freely oscillating
wave board could be utilized for the development of high performance wavemaker especially for irregular waves,
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Fig. 7 Effect of phase lag of the dual mode oscillation
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