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Abstract 
To study the effects of fiber orientation on pressure drop and particle collection efficiency of filter media, 
3-D virtual geometries are generated to model the microstructure of fibrous filters. These 3-D fibrous 
structures are then utilized to numerically simulate the pressure drop and capture efficiency of fibrous 
media when challenged with aerosol particles. It was found that pressure drop and particle capture 
efficiency of a filter medium are independent of the in-plane orientation of the fibers. However, pressure 
drop and collection efficiency decrease with increasing the fibers’ through-plane orientation. Calculating 
the Figure of Merit of the media, we conclude that better filters can be produced by increasing the fibers’ 
through-plane orientation.  
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