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Research on porous media modeling for multilayer fabric based on penetration binomial law
DAl Wenjie, YANG Enhui, SU Xiaopei, CHU Xi, WANG Ning, QIU Hua
(Key Laboratory of Eco-Textiles, Ministry of Education, Jiangnan University, Wuxi 214122, China)

Abstract: In order to build a porous media model that truly reflects the characteristics of the fabric, firstly, the airflow
velocity of fabrics with different thicknesses was tested at different pressure differentials. Then, the test data were fitted
to obtain the functional relationship between pressure drop and airflow velocity, and the parameters of the porous media
model were gained according to the relationship between the mathematical model of porous media and the fitting
function. Finally, the porous media model was used for fluid calculation, demonstrating that the model could be used
for simulation analysis. The results showed that, under a certain range, there is a quadratic function relation between
the pressure drop and the airflow velocity; the error between the function fitting value and the measured value is less
than 7% , and the error between the simulated value and the measured value is less than 6 % . Therefore, as the fabric
thickness increases, the functional relationship tends to be consistent. The constructed porous media model conforms to
the actual situation of the fabric and can be used to study the flow characteristics of the air flow inside the fabric.
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Fig.1 Testing device of fabric permeability
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Fig.2 Fitting relationship between pressure drop and airflow

velocity of single layer fabric
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Fig.3 Fitting relationship between pressure drop and

airflow velocity of fabric
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pressure drop of 3 to 5 layers of fabric
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Fig.7 Simulation and test values of single-layer fabric
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Fig.8 Simulation and test values of double-layer fabric
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