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Numerical Comparison with Different Ventilation Methods on the Creation of Indoor Air Environment
and COVID-19 Interpersonal Transmission Risk of Cruise Ship Cabins in Winter
Li Yuchao Ji Wenhui Yuan Yanping
( Southwest Jiaotong University, School of Mechanical Engineering, Chengdu, 610031 )

[ Abstract]  Cruise ship cabins are at high risk of a winter outbreak of Corona Virus Disease2019 (COVID-19) due to their
confined spaces and lack of natural ventilation, and it is necessary to investigate appropriate ventilation options. This paper applies
computational fluid dynamics (CFD) method to simulate the performance of three ventilation designs, namely hybrid ventilation,
displacement ventilation and wall-based attachment ventilation, on indoor air quality, comfort level and health risks using a
two-passenger cabin as a study scenario. The results show that wall-based attachment ventilation is highly effective in reducing the
risk of cross-infection, the intake fraction (/F) for the occupant is reduced by 75% and 88.9% compared to hybrid ventilation and
displacement ventilation, respectively. Simultaneously, wall-based attachment ventilation also significantly improves air quality at
head level and provides higher level of thermal comfort around the human body.

[Keywords] Cruise ship cabin; Corona Virus Disease2019; Indoor air quality; Thermal comfort; Computational fluid dynamics
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