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Abstract

Currently, a small-scale grid computing system has been set up in laboratory to provide the
need of distributed parallel computation for sophisticated cases. Effort has been focused on
implanting the guide vanes and dampers in the numerical models of air-interchange stations and
ventilation stations. The aerodynamic effects of these complicated mechanical devices are going
to be summarized based on results of various simulation cases. The simplified equivalent models
of these devices are going to be created and serve as alternatives for the model of entire
ventilation system. The numerical flow model will firstly be validated with the collected data
under daily traffic conditions, and it may ultimately provide important data for future concerns
such as tunnel sanitation, tunnel safety, smoke extraction, and rescue procedures. If the numerical
results may be represented graphically in the virtual reality system, it will provide a tangible
understanding for different fire situations.

Keywords: Hsuehshan Tunnel, Ventilation, Smoke flow, Numerical simulation.
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The loss coefficient relations written in this report are
summarized from the numerical calculation of the flows in the
Ventilation Station and the Air-interchange Station of Hsuehshan
Tunnel for many practical cases. With these loss coefficient relations, a
one-dimensional model for the entire ventilation system of the tunnel
could be built and the intrinsic maximum ventilation capacity of the
system may be revealed accordingly. Proper ways of operating the
ventilation facilities for dealing with practical cases may be figured out
with the assistance of the model.
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