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Abstract

In the present paper, we propose a particle-based method for the visual simulation of explosive flames. This method consists of a numerical simulation
method based on a fluid model described by discrete Lagrangian using particles and a rendering method for generating a CG animation from the
movement data of the particles. This fluid model uses flame particles and air particles. The model calculates the buoyancy caused by the difference in
temperature as the external force in the Navier-Stokes equations and approximates the viscous force and pressure via a discrete particle model. In addition,
the heat conduction between particles and the heat radiation is taken into account. The proposed method realizes the representation of distinctive
phenomena such as an ascending airflow with a quantity of explosive flame and a swirling airflow behind the ascending airflow. CG images are rendered
using a Z-buffer based volume rendering method.
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00000000 10000000 0000000 0000
0 7 (a) 10000 2055168 87.0x144.2x87.0 45x74x45 5.0
0 7 (b) 10000 2055168 87.0x144.2x87.0 45x74x45 5.0
07 () 30000 3022848 115.8x158.8%87.0 60x81x45 7.5
0 7 30000 3022848 115.8%158.8%87.0 60x81x45 7.5
07 20000 3425280 144.6x144.2x87.0 T4x74x45 5.0
07 50000 272136 62.7x30.9x127.0 32x16x65 12
0ooo
000000 \niogoo;
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388 244

788 37.1

680 39.3

490 414

1179 4.1
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