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Abstract
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低可信度描述已自动生成]Since the outbreak of COVID-19 in December 2019, the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has spread worldwide. This study investigated SARS-CoV-2 transmissions in several enclosed spaces, such as restaurants such as the one shown in the figure, hospitals, elevators, airplane cabins, buses, etc. by using computational fluid dynamics (CFD). A deterministic and a probabilistic method was used to evaluate the infection risk in those spaces. This study found that the transmission mechanisms of COVID-19 and their main influencing factors, such as airflow patterns, air temperature, relative humidity, and social distancing. The transmission characteristics in existing cases are providing more and more evidence that SARS CoV-2 can be transmitted through the air. The following probabilistic and deterministic research methods: the Wells-Riley equation, the dose-response model, the Monte Carlo model, CFD with the Eulerian method, CFD with the Lagrangian method, and the experimental approach, can be used for studying the airborne transmission mechanism. Our results show that the Wells-Riley equation and dose-response model are great for assessment of the average infection risk. Other methods may provide better accuracy but would often require boundary conditions that were hard to obtain. This study recommends useful tools for studying the airborne transmission mechanism of COVID-19 and epidemic prevention and control in enclosed spaces.Figure 1. Airflow pattern is important for SARS-CoV-2 transmission in a restaurant (Courtesy of the University of Hong Kong team).
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