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Simulation of a Lava Flow with Viscosity Varying by Temperature
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In order to investigate the mechanism of the shape formation of a volcano, lava flows having different viscosities are simulated solving the
incompressible Navier-Stokes equations, the energy equation and a convection diffusion equation by a finite difference method. It is well
known that the basic shape of a volcano is characterized by the lava viscosity. To handle the highly viscous lava flow which is usually difficult
to compute, an implicit method is introduced. The computational results show that the lava flows of the various viscosities can be handled by
our current approach. While the low viscous lava quickly spreads on the surface, the high viscous lava changes its shape very slowly.
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Fig. 3. Computational domain. Lava erupts
from a vent colored red in the bottom.
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Table 1 Parameters for air and lava flows

Air Lava
Re 1000 1000~1
Pr 0.7 10
La 1 10
Po
Sc 108
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Table2 Reynolds number of in each case

Case Re
A 1000
B 20
C 1
D 0.1
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Fig. 4. Time development of the lava flow at Reynolds number of 1000 (Case A).
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Fig. 5. Time development of the lava flow at Reynolds number of 20 (Case B).
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Fig. 6. Time development of the lava flow at Reynolds number of 1 (Case C).
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Fig. 7. Time development of the lava flow at Reynolds number of 0.1 (Case D).
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