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Abstract 

A 3-D finite element method (FEM) based model of the bioheat transfer equation 
has been developed to simulate the unsteady temperature distribution in a human 
head undergoing external cooling. A finite element analysis (FEA) code was devel- 
oped to solve the bioheat transfer equation in arbitrary shaped 3-D multi-material 
objects discretized with tetrahedral elements. The correctness of the code was ver- 
ified by comparing numerical results against an exact analytical solution for a sim- 
ple geometry. The code was then used to simulate the unsteady heat transfer in a 
human head. Simulations were made with and without the effects of cold blood 
pefision. Several values of arterial temperature were used for the perfusion cases. 

Nomenclature 

CP Heat capacity 
Heat capacitance matrix 

[K,] Heat conduction stiffness matrix 
k Fourier coefficient of heat conduction 
m Pefision coefficient 
Ni Element shape Eunction 

Heat flux 
Qm Heat source due to metabolism 
{R} Right hand side vector 
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