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A Closed Solution of Heat Conduction in a Two-layer Slab with Time-Varying Boundary
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Abstract

The shifting function method is utilized to find an exact solution for the one-dimensional heat
conduction of a two-layer slab at two surfaces with time-varying boundary conditions of the first
kind. The slab is assumed to subject to temperature field at both ends and each layer has
homogeneous and isotropic material and with perfect thermal contact at the interface. By
introducing the transformed function and three specially chosen shifting functions, the system is
transformed into a partial differential equation with homogenous boundary conditions only. The
transformed system is thus solved by series expansion theorem. The methodology is simple and
accurate and the convergence rate of the present solution is fast.

Keywords: shifting function method, exact solution, perfect thermal contact, time-varying
boundary conditions of first kind
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