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A study on the probability of COVID-19 infection assuming
activities involving loud speaking

-Focusing on the ventilation rate in one-room nursery facility-
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Cluster infections of COVID-19 have been reported in nursery facilities. Given the frequent
opportunities for speaking loud during nursery activities and the lack of a uniform requirement for
preschool children to wear masks, there is concern about their increased vulnerability to infection.
This study aims to elucidate the dispersion characteristics and infection probability of COVID-19 when
infected nursery teacher engages in continuous loud vocalizations in a one-room nursery facility using
Computational Fluid Dynamics (CFD) analysis. The results indicate that the distribution of infectious
particle concentration and infection probability varies depending on the position of ventilation
equipment and the arrangement of furniture in the nursery area. Additionally, when the attendance
rate was 50%, the ventilation rate per person was 60 m3/h. Compared to the Building Standards
Act’ s standard value of 20 m?®/h, this resulted in the range from 46.7% to 59.2% reduction in infection
probability. Furthermore, differences were observed in the calculated infection probabilities between
steady-state and unsteady-state analyses depending on the ventilation rate, indicating that unsteady-
state analysis is more appropriate for short-term assessments.
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