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Smoke flow prediction based on mass consistent flow model
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Basic research was conducted to develop a smoke flow prediction tool based
on the mass consistent flow model. In the mass consistent flow model, the accuracy of the primary
velocity set in the target space as the first step in conducting the numerical calculation affects
the analysis result.

In this study, in order to predict the smoke propagation phenomena induced by a fire that occurs in
a horizontally elongated space, prediction formulae that estimate the primary velocity field in the
shooting and tranquil regions were developed by incorporating the rectangular cross-sectional aspect
ratio. These velocity prediction formulas are represented by dimensionless variables. We also
developed the relational equations that represent the smoke layer thickness, temperature and
velocity attenuations, which are the main variables for converting into dimensional variables.
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