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Numerical calculation of fabric air permeability based on ANSYS CFX
DAI Wenjie QIU Hua YANG Enhui WANG Ning YAN Zhenglin

( Key Laboratory of Eco-Textiles Ministry of Education Jiangnan University Wuxi 214122 China)
Abstract: In order to rapidly design fabrics whose air permeability meets the actual requirements and study the
changing rules of movement pressure and pressure intensity of air flow inside the fabric a method was proposed to
numerically calculate the air permeability of fabric by using ANSYS CFX. Firstly the fabric model was established
and processed. Then the fabrics are numerically calculated under different pressure intensity. The results show that
the airflow mainly passed through the gap between the fabric pores and the yarn and the speed would increases due
to the migration acceleration when passing through the pores. There is large shear force and pressure on the yarn
surface when passing through the voids. The simulation error obtained by comparing the simulation value with the
experimental values was less than 16% so the model can reflect the actual characteristics of the fabric. The main
causes of errors include: accidental errors of test model parameter errors and differences between boundary
conditions and test conditions.
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Tab.1 The specifications and parameters of fabric
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Fig.1  Micro-photo of the fabric

Fig.2 Schematic diagram of three tangent lines

B(t) =P,(1-1)" +3P,1(1-1)" +

3P,(1 —1) +P,0 (1)

C( ,:)x:%cos(zm) 0<i<l1 (2)
h .

C(t)y=—=sin(2mt) O0<i<l (3)

2



Vol.55 No.9 55 9

Sep. 2018 2018 9
X Y2 o . opening
10 Pa; . opening : —100 Pa
( 100 Pa ); > wall
No slip wall Om/s
( 5.
3

Fig.3 Cross section of the fabric model
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Fig.6 The path of the air passing through the fabric
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Fig.7 Pressure distribution on the fabric surface
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Fig.8 Distribution of shear force on fabric surface
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Fig.9 Fabric velocity distribution
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Tab.2 Error between experimental test data and analog data
/Pa /(mes™") /(mes™") /%
50 48.93 46.784 30 -4.38
75 68.48 68.046 14 -0.64
100 81.01 88.22148 8.90
125 96. 66 107.547 15 11.26
150 111.52 126. 100 33 13.07
175 126.59 144.001 82 13.76
200 142.55 161.330 20 13.18
225 153.08 177.998 01 16.28
250 174.81 189.487 94 8.40
275 187.78 210.422 07 12.05
300 204.88 225.961 50 10.29
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Fig.10 Error between experimental value and simulated value
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