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A Finite Element Code for Infinite Prandtl Number Thermal Convection Problems
with Temperature Dependent Viscosity
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A finite element code is developed for infinite Prandtl number thermal convection problems with temperature-
dependent viscosity. The problem is a mathematical model of the Earth’s mantle movement including geophysical
property of the thermal fluid. A stabilized finite element scheme with P1/P1/P1 element is employed to reduce
computational costs. The scheme is justified mathematically with convergence estimates. Numerical computations
are performed in a three-dimensional domain for some temperature-dependent viscosity cases.
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Table 1 : Discretization parameter

# elements # nodes h At
117,540 664,320 0.2 3.0
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Fig. 4 : Temperature distribution : b = 10
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Fig. 1 : Finite element mesh and domain
decomposition of a shperical shell

Fig. 2 : Temperature distribution at the initial state Fig. 6 : Temperature distribution : b = 1,000
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