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Construction of a physical model of airflow, droplets, and droplet nuclei
ejected by human respiratory activity
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The purpose of this study is to clearly grasp the physical phenomenon that
droplets and droplet nuclei ejected by human respiratory activities (coughing, sneezing, talking)
scatter and diffuse into the indoor environment by measurement, and develop numerical analysis
method (CFD). intended to reproduce. Human respiratory activity generates a mixed flow of airflow
and droplets/droplet nuclei . Particle image velocimetry (P1V) and interferometric imaging (IMI)
techniques need to be realized to accurately measure the particle size distribution of airflow and
droplets/droplet nuclei. In this study, we performed airflow and particle measurements in various
respiratory activities using PIV and IMI techniques under unsteady airflow conditions. These results

were used as boundary conditions and validation data for CFD. In addition, we modeled the droplet
evaporation phenomenon. The constructed CFD model was cross-validated by a visualization experiment
of human respiratory activity.
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Experimental measurements of airflow features and velocity distribution exhaled from sneeze and
speech using particle image velocimetry
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Measurements of exhaled airflow velocity through human coughs using particle image velocimetry
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Numerical modeling of cough airflow: Establishment of spatial-temporal experimental dataset and
CFD simulation method
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