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Abstract 

Applications of particle transport, deposition, and removal in Industrial, environmental and 

biological flows are presented.  Attention was given to the mechanics of particulate transport, 

dispersion, and deposition in turbulent flows.  Numerical simulations of airflow with the use of the 

Reynolds averaged Navier-Stokes (RANS) equation, as well as DNS and LES, are described.  The 

stochastic models for simulation of instantaneous fluctuation velocity are also discussed.  The 

Lagrangian particle trajectory analysis method is presented, and the effects of various forces, 

including drag, lift, gravity, and Brownian, are described. The dispersion and deposition of airborne 

particles in turbulent flows are analyzed.  Examples of computational modeling of gas-solid flows in 

ducts and pollutant transport in indoor and outdoor environments are presented.  Particular attention 

is given to the applications to the transmission of the SARS-CoV-2 virus are also presented.  It is 

shown that computational modeling provides an efficient tool for studying gas-solid flows in 

complex passages and spreading virus-laden droplets in connection with COVID-19.  
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