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Volume-preserving Boiling Simulation

MAKOTO FuJjisawat and KENJIRO T. MIURA't

This paper proposes a method for volume-preserving boiling simulation. The method sup-
presses volume loss by use of the CIP method for a conservative system for advection of the
liquid interface. Furthermore, we propose a technique for nucleate boiling simulation using
the “nucleation solid,” defined as an object that is not registered to the simulation engine
for collision detection and is not rendered. Here, we introduce a method to reduce volume
loss induced by nucleation in existing boiling or bubble simulations. The existing simulations
directly reduce liquid volume represented by, for example, VOF (Volume-of-Fluid), or make a
”hole space” at the nucleation site. As a result, volume loss equivalent to nucleation volume
occurs. To solve the problem of volume loss in nucleate boiling simulation, we set up the
inlet boundary condition at the wall surface, and control fluid flow by the nucleation solid
object and implement nucleation as an operation of ”pushing fluid out of the wall surface”
by a solid object. The technique has no restriction on the shape of the heat source because
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of independence from the grid, and it is directly applicable to other fluid simulations.
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