Scattering of Sound from Point Sources by

Multiple Circular Cylinders Using Addition

Theorem and Superposition Technique

In this study, we use the addition theorem and superposition technique to solve the scattering problem with multiple circular cylinders arising from point sound sources. Using the superposition technique, the problem can be decomposed into two individual parts. One is the free-space fundamental solution. The other is a typical boundary value problem (BVP) with specified boundary conditions derived from the addition theorem by translating the fundamental solution. Following the success of null-field boundary integral formulation to solve the typical BVP of the Helmholtz equation with Fourier densities, the second-part solution is easily obtained after collocating the observation point exactly on the real boundary and matching the boundary condition. The total solution is obtained by superimposing the two parts which are the fundamental solution and the semi-analytical solution of the Helmholtz problem. An example was demonstrated to validate the present approach. The parameter study of size and spacing between cylinders are addressed. The results are well compared with the available theoretical solutions and experimental data
使用加法定理及疊加技巧處理多顆圓柱點聲源散射問題
本文使用加法定理及疊加技巧處理多顆圓柱點聲源散射問題。使用疊加技巧時，問題可被分解成兩個部份。一個為自由空間基本解。另一個則是透過加法定理平移基本解而得給定邊界條件的典型邊界值問題。根據使用零場邊界積分方法搭配傅立葉密度求解典型Helmholtz邊界值問題的成功經驗，第二部份的解可輕易地由觀察點座落在真實的邊界上及滿足邊界條件而求得。全場解可透過疊加基本解及Helmholtz問題的半解析解這兩部份而求得。本文舉一個例子來證明本方法的有效性。我們也會探討變動圓柱大小及間隔參數之變動影響。所得結果與現有的理論解及實驗數據皆吻合。
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