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Solution of the Water Waves Generated by
A Slowly Moving Two-Dimensional Body

Chen Sixiong

(Institute of Mechanics, Chinese Academy of Sciences)
Abstract

The method of matched asymptotic expansion is used to solve the two-dimen-
sional low-speed wave problem It has been pointed out that the “naive expansion”
does not satisfy all the boundary conditions, There is a nonhomogrucous body boun-
dary condition which must be satisfied by the wave part of the potential func-
tion.In the outer region,the generalized WKB meihcd is used t5 determine the nature
of the wave motion, The first order wave expression s obtained by this method
except for the poer of the ordcr of mageitude and an unknown constant factor, In
the inner region near the body,"he nonhomogeneous body boundary condition deri-
ved by the %zaive expansion” is used The inner solution is obtained by the source
distribution method, Through matching the inner and the outer solutions, the
unknown constant factor and the power of the order of magnitude for the outer

solution are determined,

(L#F 4 7D

atd, =D+ oos( 55 ) (140 ) Josti+a2bs(i+ D =R

with the transformed boundary condition on & axis, This eguation can be solved

readily,
The updating of the free surface and the potential function or it is implemen-
ted by the predictor-corrector approach
@M, M=¢ "N, +At.G?

¢(u m(,-, T])=¢(")+ % (G(")+G"'“’)

where the superscripts indicate the time step,The stability condition of the predj-
ctor-corrector method is not too stringent,The solution can convergent even in the
aon-linear case, The Fourier transform is implemented by the FFT technique,
Test problems of two~dimension and three-dimension cases calculated by the
present method are presented, The computational results verify the feasibility the

method in solving the transient non-lihear free surface wave problems,

— 34 —



