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Fast Flame Simulation Considering Combustion Process
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<Summary> Flame is one of the most frequently used natural phenomena in the field of computer
graphics (CG). However, due to its complexity, a simple model without considering combustion process has
been frequently used. A reaction with oxygen, which is one of important phenomenon for flame, has not
been considered in the previous researches, while a flame in real-world would be intensed by supplying a
oxygen. Also, the unique fluctuation of the flame such as the temperature fluctuation due to the incomplete
combustion has not realized. In this research, we model the concept of reaction with oxygen and the chemical
phenomena that occur in the combustion process, and propose a new flame simulation method using it. The
flame and oxygen are simulated independently by both the particle method and the lattice method, and
the physical quantity is exchanged between the two simulations to handle the combustion considering the
chemical reaction. We realized the fast simulation by using a GPU parallel computation. As a result, we
confirmed that the simulation of a flame with combustion process including the oxygen can be performed

at 10 ~ 20 fps.
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Table 2 Computational time per frame of each scene
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Fig. 8 Results of solid combustion simulation with wind
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