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Abstract. In this paper, a high order compact difference scheme has been developed
for second order wave equations with piecewise discontinuous coefficients. The idea
presented here can be used to solve a wide variety of hyperbolic models for non-
homogenous inner structures. Thermal wave model of bio-heat transfer in a multilay-
ered skin structure with different thermal and physical properties is investigated subject
to constant, linear, exponential and sinusoidal heating. The success of the new pro-
cedure is demonstrated by solving test problem as well as by application to the triple
layered skin structure.
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1. Introduction

Skin is the largest organ of human body which plays an important role such as defense,
sensory and thermoregulation etc. Skin burns are one of the most devastating injuries
encountered in human’s daily life. These injuries usually result from heat, electricity, ra-
diation, or chemicals. To understand and accurately predict tissue damage following a
burn, bio-heat transfer based mathematical model [1-3] of the skin were developed. In-
vestigation of such bio-heat transfer models is always demanding. For bio-heat transfer,
Pennes [2] proposed a model based on classsic Fourier's Law which is

q(x,t)=—kVT(x,t), (1.1
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