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Analysis of concentration distribution of pollutats in road tunnels

with various ventilation systems
Yusuke YAJIMA™ | Kensuke TAKAHASHI 2, Takashi CHIHARA ™2, Akisato MIZUNO™

Abstract

Road tunnels are ventilated mechanically in order to dilute pollutant concentration exhausted from vehicles. The ventilation
system is composed of combination of jet fans, fresh air spply(FAS) and polluted air suction(PAS).Namely they are longitu-
dinal, transverse, semi-transverse and modified transverse systems. For each ventilation system, authors present differential
equations for pollutant concentration distribution in steady state and their solutions, accompanied with specal solutions
under various air flow conditions. Typical results are depicted and discussed. One of the interesting results is that maximum
density is governed by production term divided by FAS quantity, and not by PAS. The authors discussed in detail on the
distribution in case where air flows outward at both portals. The result shown is a constant distribution over the whole
tunnel. The current study is done under non-diffusive condition along tunnel axis, and it is suggested that the analysis with

diffusion effect is necesssary to be followed.
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