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The Effect of Natural Ventilation Duct Number in Subway Tunnel’s Ventilation 
Performance  

 
I. Mirzaee Department of Mechanical Engineering, University of Urmia, Urmia, Iran 

Z. Saffari Department of Mechanical Engineering, University of Urmia, Urmia, Iran 

  
Abstract 
In this study, three-dimensional numerical model of a subway tunnel with natural ventilation channels is studied by computational 
fluid dynamics and experimental data of previous research. The main objective of this study is to investigate the effect of natural 
ventilation ducts on the subway tunnel’s ventilation performance; thus the governing conditions of air suction and exhaust amount 
through these ducts is determined in three different cases. According to obtained results, the number of ducts had little effect on the 
amount of air suction in the tunnel, but tunnel equipped with six air ducts, in equal total area for section of ducts, has shown about 
36.6 percent addition to the amount of output air of the tunnel in comparison with conventional case i.e. tunnel has two ventilation 
ducts. These results also indicate that the place of embedded ventilation ducts has a great effect on the amount of suction and exhaust 
air through them, so that in closest duct to tunnel’s inlet has maximum entrance air and in the farthest duct to tunnel’s outlet has 
maximum exhaust air mass.   
Keywords:  Subway tunnel’s ventilation, Subway’s Natural Ventilation Duct, Train-induced airflow, Ventilation Duct number. 
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