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ABSTRACT

More than 7 million people use the Seoul metropolitan subway network daily. This number tends to
increase due to the increase of oil price. Indoor air quality of electrical multiple unit (EMU) is strongly
affected by outdoor air quality, however, indoor thermal comfort is subjected to heating, ventilating, and air
conditioning (HVAC) system of EMU. In general, air temperature, humidity, air velocity, surface temperature,
and illumination are key parameters affecting thermal comfort of passenger. It is known that the well-designed
HVAC system should improve the thermal comfort of passengers and should increase the energy efficiency of
HVAC system also. In this study, we analyzed the thermal comfort of advanced EMU developed by Korea
Railroad Research Institute by using the computational fluid dynamics (CFD) in order to find the optimum
HVAC system which can improve thermal comfort of passengers with a minimal energy use.
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Fig. 1. Outside of urban train and its mesh.

Fig. 2. Inside of urban train and its mesh.
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Ml M SOl Fat==(C) H==(0) HAa2=(0) HAAH(C)
0.2m 17.9 19.2 17.2 2.0
0.5m 18.3 19.6 17.1 2.5
1.2m 18.4 19.6 16.6 3.0
1.5m 18.4 21.3 16.3 5.0
1.7m 18.9 23.3 16.3 7.0
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Fig. 4. Vertical and horizontal points for analysis.
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Fig. 5. Temperature and PMV variation in the urban railway cabin.
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