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Prediction of Air Flow and Thermal Environment
in Underground Space (2)

—— Isothermal Airflow Simulation for Subway Station
by Microscopic and Macroscopic Coupled Models —

by Kazuhiro Fukuyo*!, Yoshiyuki SHIMODA™ and Minoru MizuNo*?
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Synopsis : Usually airflow in subway systems has
been predicted by macroscopic models founded on
the assumption that the airflow is one-dimensional. In
order to establish three dimensional distribution of
airflow within a subway station, it is necessary to
apply some microscopic models based on computa-
tional fluid dynamics (CFD). However the application
of microscopic models to the whole subway system
needs heavy computation loads. The practical and
proper way is to apply a microscopic model to the
target space and a macroscopic model to the sur-
rounding space.

In this paper, the two-way model, in which micro-
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*2 Cooperative Research Center for Advanced Science
and Technology, Osaka University, Member
** Department of Environmental Engineering, Osaka Uni-
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scopic and macroscopic models are coupled simul-
taneously, is developed and applied to an ordinary
type of subway station. In this microscopic simula-
tion, the distribution of airflow in the concourse and
the platform are predicted. Its validity is confirmed
by comparison with measured data.

The one-way model, in which the microscopic mod-
el is calculated only once using the results of the
macroscopic model, is also applied to the same sta-
tion. There is little difference in the results between
the one-way and two-way models. And the computa-
tion load in the one-way model simulation is about
1/10 of that in the two-way model simulation. Except
for a case where the structure of a station causes
high airflow impedance, it is convenient to apply the
one-way model to ordinary types of subway stations
regarding computation load.
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