Water wave interaction with surface-piercing porous cylinders using the null-field integral equations
Following the successful experiences of solving water-wave scattering problems for multiple impermeable cylinders by the authors' group, we extend the null-field integral formulation to deal with the problems of surface-piercing porous cylinders in this paper. The null-field integral equations in conjunction with the addition theorem and Fourier series are employed to solve the water-wave problem. In the implementation, the null-field point can be exactly located on the real boundary free of calculating the Cauchy and Hadamard principal values thanks to the introduction of degenerate kernels (or separable kernels) for fundamental solutions. This method is a semi-analytical approach since errors attribute from the truncation of Fourier series. Not only a systematic approach is proposed but also the effect on the near-trapped modes due to porous cylinders and disorder of layout is examined. Several advantages such as mesh-free generation, well-posed model, principal-value free, elimination of boundary-layer effect and exponential convergence, over the conventional boundary element method（BEM）are achieved. It is found that the disorder has more influence to suppress the occurrence of near-trapped modes than the porosity. Besides, the numerical results of the force on the surface of cylinders agree well with those of William and Li.
用零場積分方程求水波與孔隙透水圓柱的互制行為
根據作者團隊在求解多顆不透水圓柱之水波散射問題的成功經驗，本文將零場積分方程法推廣至處理含透水圓柱水波散射問題。零場積分方程搭配加法定理與傅立葉級數後可以應用在求解水波問題。在實際運算中零場點可座落於真實的邊界上並且無須計算柯西主值與阿達馬主值，這都是歸功於退化（分離）核的引入。本方法為一套半解析法係由於方法導致的誤差是因擷取的傅立葉項數多寡所產生。我們不僅提出一套系統性的方法，同時也測試了圓柱的透水性與排放位置的錯置對陷阱模態的影響。本方法改良傳統邊界元素法後達成以下幾個優點：無須切割網格、良態模式、免除主值計算、消除邊界層效應的影響以及指數收斂。從結果中發現對於抑制陷阱模態的發生，圓柱的錯置排列比改變圓柱的透水性更有效，此外在圓柱表面之作用力的數值結果也和威廉與李的結果一致吻合。
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