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A MODEL FOR THE DISPERSION OF CONTAMINANTS IN THE SUBWAY ENVIRONMENT

L.R.Coke, J.G.Sanchezj and A.J.Policastro

very little has been published onAlthough subway ventilation has been studied extensively,
dispersion of contaminants in the subway environment. This paper presents a model that predicts
dispersion of contaminants in a complex subway system. It accounts for the combined transient
effects of train motio~ station airflows, train car air exchauge rates, and source release properties.
Results are presented for a range of typical subway scenarios. The effects of train piston action and
train car air exchange are discussed. The model could also be applied to analyse the environmental
impact of hazardous materials releases such as chemical and biological agents.

1 INTRODUCTION

The need for a subway dispersionmodel has been discussedby Policastroet al. [12,3] in connectionwith
analysis and mitigation of chemical.kiologiealterrorist attacks on subways. Dispersion in a subway is a
redt of difFhsio~ exchange, and advection. DHusion mainly occurs flom mixing due to turbulence
(eddy difllsion). Exchange occurs between the subway and exterior atmosphere at vents, entrances,
portals, and also between train as and subway tunnels and stations. Advection tmn.sportsthe
contaminant predominatelyfollowingthe mean flow.

Dispersionpredictionsof a contaminantrequireknowledgeof the velocityfield. The problem is greatly
simplifiedif the concentmtionpml.ictioncan be de-coupledfromthe solutionfor velocity. Such is tie case
for aerosolsor gases that have little or no impact on the velocity fielddue to buoyancy or other effkcts. In
such a case, the contaminant is characterisedas a passive scalar. Most chemical and biological agents
released in a subway airflow are expected to disperse as passive scalars. Consequently, the dispersion
model presented in this paper fictions as a post-processorthat uses an independentlyderived velocity
field.

The Subway Environment Simulation (SES) Model [4,5] is an established subway flow model that
addresses many complex aspects of subway dynamics. Although it does not treat dispersion, it does
Predict the bulk mean velocities within tunnels, shafts, and stations. Subway flows are driven mainly
~y piston action of moving trains and fbns, and, to a lesser degree, by natural buoyancy. A fidl
solution by methods of computational fluid dynamics is tieasible for typical subways due to their
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