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Analytical and Numerical Solution to Steady-State Differential Conduction Equation
in a Right Triangular Plate with Constant-Temperature Boundary Conditions

Sh. Ghazanfari Holagh'", F.Talati?
1 BSc, Mech. Eng., Tabriz Univ., Tabriz, Iran.
2 Assoc. Prof., Mech. Eng., Tabriz Univ., Tabriz, Iran.

Abstract

This paper presents, in general, the means to acquire the analytical and exact solutions to the steady-state
partial differential conduction equation, and consequently, finds the exact distribution of temperature in
irregular geometries with one or more edges unparalleled with the Cartesian axes (with various boundary
conditions). In order to get to this goal and for clarify, one specific problem, i.e. a steady-state right
triangular plate with the right angle on the origin and with constant-temperature boundary conditions is
considered. In the analytical technique used, the importance and strength of complex variables and their
applications such as complex transformations, especially the Schwarz—Christoffel transformation, is clearly
visible. Finally, to validate the analytical solution acquired, the problem is solved using the finite element
method in COMSOL Multi-physics 5.0. The results obtained are compared, and the correspondence confirms
the analytical solution.

Keywords: Conduction Equation; Cartesian Coordinate System; Analytical Solution; Irregular Geometry;
Right Triangle; Schwarz—Christoffel Transformation.
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