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Treatment of Two Kinds of Thermal Boundary Conditions
in Meshless Symmetric Particle Method

Xiao Yihua,Zhang Haofeng,Ping Xuecheng

(School of Mechatronics Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: Boundary conditions of the second and the third kind have important effects on the accuracy and stabili-
ty of meshless symmetric particle method for the solution of transient heat conduction. An effective method is pre-
sented in this paper to treat boundary conditions of both kinds. Two kinds of boundary conditions are expressed in
a uniform form, and boundary particles are divided into two categories, the particles in smooth boundary regions
and particles in non—smooth boundary regions. For the former, boundary conditions are enforced exactly by consid-
ering the equations of boundary conditions as constraints in the symmetric particle approximation of derivatives of
temperature. For the later, their derivatives of temperature are approximated with a particle approximation of first—
order consistency based on the derivatives of temperature of neighboring particles. The numerical results calculat-
ed by a numerical example are in good agreement with analytical solutions and results obtained from the finite ele-
ment method, which proves that the proposed method is accurate and stable.

Key words: transient heat conduction; boundary treatment; meshless symmetric particle method
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