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The effects of introduction of diesel passenger cars
on the ventilation requirements for road tunnels

Hyo-Gyu Kim, Seok-Hun Song, Nam-Young Kim, Chang-Woo Lee

Abstract Since the first diesel passenger car hit the local road in late 2005, the share of diesel cars is growing
significantly; possibly up to the level as in the western Europe. In this study, the effects of introduction of diesel
passenger cars on the ventilation rate and facility capacity are analyzed for the three individual cases with different
basic exhaust rate based on the vehicle age, the vehicle class percentage and the smoke exhaust rate. The target tunnel
for this comparative study is a typical 2 km-long 2-lane highway tunnel. Case 1 assuming the current local design
standards and the diesel vehicles comprising 40% of the total passenger cars on the road required more ventilation
rate and facility capacity than in the case only with the current standards. Case 2 which is the real tunnel currently
in the designing stage taking into account the vehicle age but ignoring the diesel vehicle ratio, and Case 3 on the
contrary considering the both factors show similar level of ventilation characteristics as EURO-3 emission regulation.
Application of the emission standard set by the Ministry of Environment for newly manufactured vehicles in the current
local tunnel design standard indicates higher requirements than for EURO-2 regulation, whereas the emission standard
came into effect in 2006 results in the ventilation characteristics similar to EURO-4. This study aims at providing
fundamental information for assessing the basic emission rate and determining the optimal ventilation rate and facility
capacity considering the growing percentage of diesel cars and gradually decreasing level of smoke emission forced
by the relevant laws.

Keywords: Diesel passenger car, ventilation requirements, smoke exhaust rate, road tunnel
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