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Development of numerical prediction method for indoor air quality distribution
and inhalation exposure concentration(Fostering Joint International Research)

Ito, Kazuhide

11,100,000
12
RMIT Jiyuan Tu
N ( ) @ @ C$T (
©)) o
(in vitro)

In vivo studies involving mammal surrogate models for toxicology studies
have restrictions related to animal protection and ethics. Computer models, i.e., in silico models,
have great potential to contribute towards essential understanding of heat and mass transfer
phenomena in respiratory tracts in place of in vivo and in vitro studies. Here, we developed
numerical uEper airway models of a rat, a dog, a monkey, and two humans by using computed tomography

data and then applied computational fluid dynamics analysis.
The present study identified fundamental qualities of flow and heat/mass transfer phenomena in
airways for mammals and has enabled discussions about quantitative differences of heat and mass
transfer efficiency between different animals/species. The computer simulation results outlined, and
physical insight provided in this study can be applied to the discussions of factor of safety
between animal testing, human response, and other inhalation toxicology problems.
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