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Airflow Characteristics and Droplet Virus Diffusion Law in Subway Cars
Chen Xi Zhang Dengchun Tang Rui  Wu Yesheng
( School of Civil Engineering, Hunan University of Science and Technology, Xiangtan, 411201 )

[ Abstract]  For a type B subway in hot-summer and cold-winter region, a simulation model of airflow field and droplet-borne
virus transmission in the car was established using ANSYS software with the RNG k - ¢ turbulence model. Real-time environmental
parameters were collected from consecutive stations along an actual operating subway line. The study investigated the effects of
different standing densities on airflow characteristics and droplet virus dispersion. The results show that the increase of standing
density intensifies airflow resistance, leading to airflow stratification in the car. Passengers acting as heat and pollutant source,
raises the temperature and CO> concentration, with temperature and CO2 concentration peaks occur at the knee level and the
standing head level respectively. Under variable air volume supply control, when the standing densities increase from 1 person/m?
to 7 persons/m?, the average air velocity in the car increases by 57.03%, and the average temperature and CO> concentration
increase by 5.19% and 9.78%, respectively. The higher the standing density, the longer the particles remain in the car. As standing
density increases, the dispersion range of droplets shrank by 0.5 m, but the number of deposited particles decrease by 52.9%, with
most particles adhering to human surfaces and elevating the infection risk.

[Keywords] Subway car; Standing density; Airflow characteristics; Droplet virus diffusion; Numerical simulation
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Fig.1 Geometric model of type B subway car
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Table 1 Relationship between standing density and
passenger number of Type B cars
2,/(\-m?)
1 2 3 4 5 6 7 8
KR 34 68 102 136 170 204 238 272
ARSI 48 48 48 48 48 48 48 48
#iF 82 116 150 184 218 252 286 320
®2 TRILNIFEEETERERERNEE
Table 2  Air supply volume and air supply velocity under

LS IPNIA

different standing densities

oM G /(m¥ht)  t,/C

U /(m's') G, /(m>h)

1 5035 20 0.8 1008

3 7375 20 1.2 1864.8
5 9868 20 1.6 2721.6
7 12056 20 2.0 3578.4
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results
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Fig.8 Droplet particle concentration in different states
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