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An Analytical Solution for Asymmetric non-Fourier Heat Conduction in a Long Solid
Orthotropic Cylinder

A. Keyfari Kheybari', M. B. Nazari', M. Jafari""

! Faculty of mechanical and Mechatronics Engineering, Shahrood University of Technology, Shahrood, Iran.

Abstract

In this paper, an analytical solution for the asymmetric temperature distribution in a long orthotropic
cylinder, considering Cattanco theory, is presented. The temperature distribution, due to the non-
axisymmetric initial condition, is obtained by using the separation of variable method. In order to verify
analytical results, the governing equations are solved numerically using finite difference method. In
presented results, the effect of the motion of heat wave from the external face to the center of the cylinder,
simultaneously moving the other wave from the center to the external surface, as well as their interference on
the temperature distribution is studied. Additionally, the effect of fiber angle on the temperature distribution
in both radial and circumferential directions is investigated. Furthermore, the temperature distribution in
terms of time is investigated. The results show that the temperature distribution in terms of time at one point
has a periodic behavior. The time history of the non-Fourier temperature, which has a wavy form in contrast
to the Fourier one, is presented. According to the results, the non-Fourier temperature distribution does not
converge to the Fourier one before reaching to the steady state. Also, the temperature distribution at different
times in radial and circumferential directions has been investigated.

Keywords: Analytical Solution; Orthotropic Cylinder; Non-Fourier Heat Conduction; Finite Difference.
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