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ABSTRACT 

The anisotropic velocity slip at interfaces of unidirectional fibrous porous media is modeled via 

an effective tensorial Navier-slip model and, through extensive numerical simulations, the slip 

length tensor is fully characterized in a closed form for the applications to composites 

manufacturing. The slip tensor model replaces complicated fiber architecture at the interface by 

effective smooth surfaces and it has been validated in comparison with direct simulation for flows 

over the porous media. The slip model yields reduction in computational cost significantly, while 

keeping the accuracy in flow solutions. Transverse and longitudinal slip lengths have been 

explored with characteristic parameters such as flow channel height, fiber fractions, porous 

architectures and permeability. The dimensionless void length is proposed as a single parameter 

that determines universal behaviors of slip length. Finally we report a complete set of fitted 

equations that facilitates estimation of slip length and slip coefficient for a given fibrous media.   
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