55 11 Vol.55 No. 11
2018 11 Nov. 2018

DOI: 10.3969/j. issn. 1001-7003. 2018. 11. 004

( 214122)

7% 6% o

: TS101.2 A : 1001-7003(2018) 11-0018-06 1 111104

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.

Key words: air permeability; porous media; fabric porosity; fabric modeling; penetration binomial
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Fig.8 Simulation and test values of doubledayer fabric



55 11
2018 11
| —e— A AE 1213
sl —e— B
2.1x10° 4=
S am 2.15
~ . {-1.82
c 18<10°f
. 1-1.63 °
é- 1.5x10° | -—1,40&1753
B 1-117 %
R s
H o100t 1101
9.0x10'F 4-0.83
4-0.65
6.0<10' L s - s -
0.04 0.06 0.08 0.10 0.12
SPHBE/(m - s
9
Fig.9 Simulation and test values of three-layer fabric
1~3
6%
1 2 3
4
1y =6.67 x10° +1.22 x 10°x( «
m/s;y Pa/m) .
6~7
7%
; 6%
1 .
7. 2013 32(1): 1921.

MA Chongqi HU Chuansheng ZHANG Zhenbo. 3D weave

fabric simulation method based on Bezier curve J . Journal

of Tianjin Polytechnic University 2013 32( 1) : 19-21.
2 . UG

10

Vol.55 No. 11
Nov. 2018

J. / 2014(5) : 20-24.
YAN Chunyun GUO Xingfeng. The construction of the
three-dimensional orthogonal organization model of woven
fabric based on UG secondary development J . Fiber
Reinforced Plastics/Composites 2014( 5) : 20-24.
3ds Max
] 2013 28(3): 27-29.
WANG Xu. 3D modeling on woven fabric structure by 3ds
Max J . Journal of Anhui Polytechnic University 2013 28
(3): 2729.
. D .
2011: 20-25.
YU Haiyan. Research on the Mechanism of Cloth Simulation
and Integrated Modeling D .
2011:20-25.

Shanghai: Donghua University

D .
: 2015: 5-6.

SHI Yonggao. 3D Yarn and Fabric Simulation Based on
Particle System D . Hangzhou: Zhejiang Sci-Tech University
2015: 5-6.

WANG J F HWANG W R. Permeability prediction of fibrous
porous media in a bi-periodic domain J
Composite Materials 2008 42(9) : 909-929.
LIU HL HWANG W R. Permeability prediction of fibrous
porous media with complex 3D architectures J . Composites
Part A Applied Science & Manufacturing 2012 43( 11):
2030-2038.

Journal of

J. 2007 28(2): 293-296.
WANG  Shuilin  ZHENG Hong et al.
Relationship between bulk modulus and porosity of porous

medium J . Rock and Soil Mechanics 2007 28(2) : 293-296.

LI Chunguang

J. 2015 36( 10) : 113419.

HUANG Dongmei HE Song. Influence of air gap position on
heat insulation performance of firefighters’ protective clothing
J . Journal of Textile Research 2015 36( 10) : 113419.

. J.

2004 25(3):3739.
HE Yao. A study on the dynamic wetting and de-wetting
behavior of fabrics J . Journal of Textile Research 2004
25(3): 3739.

J. ( ) 2013 34
(3) :254259.
MENG Xiangkui WANG Tao SUN Manman et al.
Numerical simulation research of fluid pressure drop in

porous media J . Journal of Qingdao University of Science
and Technology ( Natural Science Edition) 2013 34( 3):



Vol.55 No. 11

Nov.

12

2018

254-259.

2013 34(3) :7092.
SUN Wan. Current research and development in the field of
Shanghai Land &

porous media fluid mechanics J .

Resources 2013 34( 3) : 7092.

J. 2006 33(11) :4447.
HU Yukun DING Jing. Study on heat and mass transport of
. Guangdong Chemical Industry 2006 33

porous media J

(11):4447.

D . : 2015: 23.

15

16

55 11
2018 11
LIU Zhijun. Propagation of Wave in Porous Media and
Related Problems D . Hangzhou: Zhejiang University
2015:2-3.
. D .
2007:540.

WU Jinsui. Flow Resistance Analysis in Porous Media D .
Wuhan: Huazhong University of Science and Technology
2007:540.

D . : 2017:5-6.
WANG Yuxiang. Flow
Characteristics of Non-Newtonian Fluids in Porous Media

D . Ji’nan: Shandong Jianzhu University 2017: 5-6.

Resistance and Heat Transfer



