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A Computational Model For Fire Growth and Spread On Thermoplastic Objects 1. BACKGROUND 1. 1
Introduction This report describes the work effort by Reaction Engineering International ( REIl ) to develop,
demonstrate and deliver to the National Institute of Standards and Technology ( NIST ) a condensed phase
computational fluid dynamics ( CFD ) based tool to model the processes of melting, flow and gasification of
thermoplastic materials exposed to a high heat flux. This work effort is in response to NIST solicitation PWS
SB1341-05-C-0041. Potential applications of the tool include investigating the behavior of polymer materials
commonly used in personal computers and computer monitors if exposed to an intense heat flux, such as
occurs during a fire The condensed phase CFD ( CPCFD ) model delivered to NIST is based on a time dependent (
time varying ) grid CFD method. The time dependent grid CFD model provides a rigorous approach, enabling
detailed studies of the melting and melt flow processes for thermoplastic materials. The model was developed
by re-using portions of an existing CFD tool and enhancing it with sub-models required to address the specific
needs of modeling thermoplastic flows. The time integration, spatial discretization and overall solution
procedure are based on standard CFD methods from the literature. CPCFD is written in FORTRAN 90 in an
object-oriented form. A 3D, finite volume, multi-block body-fitted time dependent ( time varying ) grid
formulation is used to solve the unsteady Navier Stokes equations. A multi-grid method is used to accelerate
convergence at each time...
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