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A case study for prediction of the natural ventilation force
in a local long vehicle tunnel

Chang-Woo Lee, Sang-Hyun Kim, Se-Won Gil, Woo-Chul Cho

Abstract One of the key design factors for the ventilation and safety system at extra long tunnel is the airflow velocity
induced by the natural ventilation force. Despite of the importance, it has not been widely studied due to the complicated
influencing variables and the relationship among them is difficult to quantify. At this moment none of the countries
in the world defines its specific value on verified ground. It is also the case in Korea. The recent worldwide disasters
by tunnel fires and demands for better air quality inside tunnel by users require the optimization of the tunnel ventilation
system. This indicates why the natural ventilation force is necessary to be thoroughly studied. This paper aims at
predicting the natural ventilation force at a 11 km-long tunnel which is in the stage of detailed design and will be
the longest vehicle tunnel in Korea. The concept of barometric barrier which can provide the maximum possible natural
ventilation force generated by the topographic effect on the external wind is applied to estimate the effect of wind
pressure and the chimney effect caused by the in and outside temperature difference is also analyzed.

Keywords: Long vehicle tunnel, natural ventilation force, barometric barrier, chimney effect, wind pressure
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