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Analyses of fire reconstruction using 3D animated
simulation in a nightclub
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Abstract

3D animation reconstructions of fire scenarios are essential for the development of fire
simulation methodologies that can provide the basis for fire reconstructions for CFD
researchers. However, 3D animation techniques using various fire parameters underlying fire
physical equations are not intuitive enough to be readily mastered. This study adopted
PyroSim, an interactive model combining FDS and Smokeview, especially for the purpose of
using parallel processing approaches aimed at reducing the difficulty of establishing the
model and also at reducing the possible errors in space establishment and border condition

definitions.

| BEERERERONY 22 REB%
% National Fire Protection Association, NFPA 921: Guide for fire and explosion investigations, Orlando, Florida, USA (2010)

141




When comparing 3D animation simulation results with a full-scale nightclub fire
construction experiment in USA, this study demonstrated substantial predictive powers for
several curves and 3D animations of fire parameters, including temperature, heat release rate,
flame height, smoke thickness/length, and oxygen concentration.

Consequently, this article not only provides applications for fire simulation in actual fire
scene investigations, but also proposes an approach for interactive applications and real-time

requests.

Keywords: Nightclub; Fire reconstructions; FDS; Parallel processing approaches
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1.7t % % % : Microsoft Windows 7 32Bit

* Grosshandler W., Bryner N., Madrzykowski D. and Kuntz K., Report of the Technical Investigation of The Station Nightclub Fire:
Appendices, National Institute of Standards and Technology NCST Act Report (NCSTAR) 2: Vol. I, Gaithersburg, Maryland,
USA (2005)

Yang P.Z., Tan X., Sun H.C., Chen D.H. and Li C., Fire accident reconstruction based on LES field model by using orthogonal
experimental design method, Adv. Eng. Softw., 42(11), 954-962 (2011)
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¢ Stam, J. (2000). "Interacting with smoke and fire in real time", Communications of the ACM, 43(7), pp. 76-83.
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