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Study on the Effect of Low Temperature
Air Supply Method on CO, Concentration in Subway Station Hall
Lou Yanjin
(Ningbo Urban Construction Design & Research Institute Co., Ltd, Ningbo, 315000 )

[ Abstract]  As a very widely used public space in subway stations, the comfort experience of passengers in the interchange
space was of concern. Therefore, based on the energy saving of low-temperature air supply system, this paper used CFD software to
study the effect of low-temperature air supply method and conventional air supply method on CO, concentration distribution in a
subway station lobby. The distribution characteristics of temperature field, velocity field, humidity field and CO, concentration
field in vertical direction (X=15m) and horizontal direction (Z=1.5m) were compared and analyzed under the two air supply
conditions. The following conclusions are drawn: (1) the temperature of the human activity area in the station hall is lower under
the low-temperature air supply mode, which is conducive to improving the thermal comfort of the human body; (2) the air velocity
distribution under the two air supply modes is relatively similar, and the air supply velocity in the air conditioning work area is
basically stable at 0.1 m/s to 0.3 m/s; (3) The relative humidity of indoor air under low-temperature air supply condition is generally

lower than that of conventional air supply condition, indicating that the dehumidification ability of low-temperature air supply
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mode is stronger, and if both meet the design requirements, the low-temperature air supply mode is conducive to improving the
thermal comfort of human body; (4) the distribution of CO, concentration field in the station hall under both air supply conditions is
similar and both meet the design standards. Under the low-temperature air supply condition, the CO, concentration is stable at
0.57% in the vertical height and 0.67% in the horizontal direction; under the conventional air supply condition, the CO,
concentration is stable at 0.6% in the vertical height and 0.7% in the horizontal direction. In comparison, the CO, concentration in
the station hall is lower in the low-temperature air supply method, and higher indoor air quality can be obtained because the total air
supply volume of the low-temperature air supply system is lower, and the CO, concentration generated per unit time is lower. In
summary, the low-temperature air supply system can effectively reduce the CO, concentration and improve the air quality in the

subway station while meeting the requirements of temperature, air flow rate and humidity, which provides a technical reference for

the feasibility of applying low-temperature air supply technology to the subway station.
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Fig.1 Station hall physical model grid effect drawing
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Fig.3 The velocity distribution of two kinds of air supply
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