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Investigation of respiratory exposure mechanism targeting rat, monkey, human
based on the environmental fluid engineering technique

Yoo, Sung-Jun
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In this study, we developed numerical respiratory tract model of human and
human-surrogate animal for quantitative assessment of respiratory exposure risk based on CFD. PTV
experiment was conducted to validate CFD analysis result in the respiratory tract model, and
particle transport phenomenon was investigated by coupled simulation of CFD and Euler-Lagrange
method. This research introduced the integration of geometric factors to alleviate the differences
in the structure of monkey and human airways. It was found that a reasonable integration of the
geometric parameters with the diffusion term may aid in the research involving the extrapolation
from the alternative animals to humans. The comprehensive prediction method of respiratory exposure
gisks established in this research could contribute to the research field of indoor environmental

esign.
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