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Fig. 2 Comparison of similarity solution with time domain solution of the wave profile of free surface
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Numerical analysis for water entry of wedges based on

a complex variable boundary element method”

WANG Yong-hu', WEI Zhao-yu®
(1. Civil Aviation Flight University of China , Guanghan 618307, Sichuan, China;
2.School of Marine Engineering » Northwestern Polytechnical University ,
Xi’an 710072, Shaanzi, China)

Abstract: The water entry problem of the 2-D wedge with a constant speed is numerically analyzed
based on the velocity potential theory. A new jet linear approximation method is incorporated into the
complex variable boundary element solver that describes the jet generated by the water entry of wed-
ges to nearly simulate the free surface shape, jet and pressure distribution along the wetted area of the
wedge contour. And the same time Cauchy integral theorem is used as the integration equation, and
the similarity solution as the initial condition. Some important numerical techniques are discussed in
detail such as time marching solution, jet treatment, grid mesh generation and the free surface de-
formation updating. Finally, the pressure distribution and wave elevation for the wedges with differ-
ent deadrise angles are gotten. The proposed method is validated through comparisons with the simi-
larity solution and good approximations are found.

Key words: fluid mechanics; complex boundary element method; water entry impact; wedge; jet line-

ar approximation

% Received 9 July 2010; Revised 2 November 2010
Corresponding author: WANG Yong-hu, wangyh. cn@ gmail. com
(FifEHmiE A



