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Research Theme
Evaluation of the effectiveness of infection prevention measures based on modes of exposure to infectious
respiratory aerosol particles

Representative Researcher (Affiliation)
Masayuki Ogata (Tokyo Metropolitan University)

Summary * Figures

This study aims to assess the impact of varied ventilation and airflow conditions on aerosol particle
exposure in proximity to a source. Results from measurements of aerosol particle concentrations generated
by the cough simulator within a controlled artificial climate chamber are presented. The room temperature
and relative humidity were set to 26°C and 50% respectively, and the aerosol particle concentrations were
recorded three times for 10 minutes after a single coughing simulation by the generator. The study found
that aerosol particle concentrations were elevated immediately after coughing, particularly near the source,
and that the average aerosol particle concentrations were high at 0.5 m and 1.0 m for up to a minute after
coughing under all conditions. However, the concentrations at 1.0 m and 1.5 m were significantly lower in
the air-conditioned condition, particularly in the air conditioning 2 setting which featured a high airflow
velocity from the ceiling SA outlet and efficient ventilation. The average aerosol particle concentration
from 1 to 2 minutes after coughing decreased to approximately 1 count/cm® in the air-conditioned
environment, whereas it remained elevated in the unventilated condition where air with high aerosol particle
concentrations was retained. The average aerosol particle concentration was temporarily higher in the air-
conditioned environment from 2 to 5 minutes after coughing due to the stirring effect, but as the
concentration monotonically decreased in the air-conditioned condition, whereas it remained constant in
the unventilated condition, the aerosol particle concentration was higher in the unventilated environment at
all measurement points from 5 to 10 minutes after coughing. The study concludes that ventilation and
airflow can reduce aerosol particle concentrations in the target space, even when exposed to air containing
high concentrations of respiratory aerosol particles near the source, as opposed to environments with limited
ventilation and airflow.




