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Research Progress on Air Permeability of Woven Fabrics
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Technology Development Co., Ltd., Nantong 226000, China)

Abstract:In view of the research on the air permeability of woven fabrics, the effects of fiber types, yarn specifications,
yarn interweaving state, fabric tightness and thickness, and fabric finishing on the air permeability of woven fabrics were
analyzed. The methods of quantifying these factors were summarized to establish the relationship between them and air
permeability. The different methods of building three-dimensional model of woven fabric were summarized and the advantages

of each method were compared. The analysis shows that using TexGen software to build three-dimensional model of woven

fabric and analyze the air permeability will be a promising method.

Key words : woven fabric, air permeability,influence factors, three-dimensional model, TexGen software

GUP3Z SNE S R 5 IR 1Y 5 2 B R
YL R PR o P I R T B AE W K i
P R P A 2B SRR B ERA, RIKAT, Ikde
TR R 35 A B TR ks iR
U — M BEUE T LU R, e o S
VAL RIRE T BT, 10 230 19328 A L 52 M LA
TRCR, LT TR B T UELYE e
HAESE L Rk @8 CIn At <%
LA W A AT IS ) D) B AR HGE R
e AR R

LA AR D9 B 385 AR, HoA Pk
U SMEAERE G X AT B SRS B
THREVGURAR R EFIETE. Ch ERENAY)E R

YrFs HHE:2019 05 -07; {&iTHHA:2019 -09 -05,
EE BN AR A (1994—) 2, BiE A,

PERYZI R R BIFSE 7 ik b Z e 3 )y T i AT 30
BRZRIA , FF X TS AT AT R

1 AYBEBSEHAR

1.1 ZWAMESENEER

1.1.1 “#4f2 X 2Eam HAT, ENINTS Y%
SHER ISR R 2 55 0T 5% 28 M
ZUT M S R ] A G R I AT
AL R R, L AER ST o, KR
I 3 FH A 2L 5 40 R R BE AR L AR R E BV
o KL 5 KA IAT BN, BRI 4R 4
YL AT 4008 B U3 M T A2

« BEMEE B R(1974—) 05, 8% AR Il EEHTTETT MM MER AN TR . Email : giuhua@ jiangnan. edu. cn



%1 M .

BR,F: MBHEAA LK 7

LY, o RREF 4R SN B SR B, B R 441
B M A0 T RRSU I 5S R E Je Je 41
WIH 2 o BEEAR i T R AREF 4R i 454 1L
TR LR TR | A I R SR 47 4 110385 5k 3 1 T
IR R IRRE T, E—E VN, L1
JiE S, SUM 8 PO . X R TR O B R4S
FE TR 3 0, 20 2R 25 4 T 5, L2 T 1 B P o 2 A
XA, A TSR T3 5 5 (8 0 SR8 B e
N, 22k A 28, TN SUI AL R, S5
BT, 10 S H RS L b , FTLL45
L b M R % Mk, OGULATA TV &
PR 22255 b SR R B I DL T, bR 2 i b
253X HORRE SRR . SEIR Y SRR, kB
MRS BB £ 57 A0 0 T 1 5 B Ay 20 S K 7 R
BRI, TR T LB

1.1.2 {4y Es S8 EERENS, S Wik
L BAMEE . SUY SER R AT U LAR A
AT QU 2 4% . BRIFE™ BF R R, 76
PO RS ST, BE U 4o 25 95 i, 41
BN PR % OGULATA T A1 36 SL IR A5
HEWI T %05 . QSRS 4URAS (RN 4140) .
WRIFAE" S8 1 ) i 14U SRECSUY) G TR
B8y S AT UL, R BRAE £ 1 % —
SEIT, FU3B SRR U 8, (HL 24 45 1) % i Ak 75 o 1]
K- (B 180 /dm 210 #/dm) i, 2 F- 419 5
BB SRR . RN, R R 2 2R
() B R ), DR AR TR LU 58 S R
MIF . aEEsE) BRI S RREEAT TR R4
QBB LR, 15 A R 2508 . g s i
75, 2 8 01— i LA [ 2 2 ¢ 1) b 10400 45 B0F
FeH o BRI AR A R R ) 2 o 2 AL A R B
W21 2 BOR I 2 n 9 I3 G 3B <k, 18
Fluent%F - HE AT 4047 , % BREUYI 1) 38 <M B2 4 T
FE RN, I HAR R R EOC R, H R =0.998,
LU AU AL R 7 — & JE ) T ik S
HLWAEIE . XIAO X L 4" i i SR <R
I 248 B2 18 TS, S AT S e S B L A3 A
FX-3300 i PR AN AT 528, 1 57 R i A T
SNSRI B o 455, U 1E SR <200 Pa
I JEE A5 AL W A, SR > 200 Pa I JEE JiE A5 4k
AR,

1.1.3 Zypskrzam S5 %dxtgiy)is
SRR TR S5 B PR\ 3 T
PR, L4 B WA 2 0 AL R, 5 PR AL 0k
N, MR SE AR, [ 2 P35 S PR 5,

I BT B, XAl S i BELAR A B A
HEPE KA R T A R R ) R P AR Y o
Ham AT, iR 28 B o] i B RN E
SRR Ry B AT L) 55 U A A 4 s A A2
Wi IRE B R A1 BE, DT R Rk /N 8L FL R
FEGEAME TR 7E BB T LI, SR
RS AIRREFGE 278 40, PR G 2 4 B T DA K 419
(R SRS A AT IR A R R R
R S R A TUR AN R 2 B B 7 vk, R I
G S IR A PR S5 S o, FLR R ORI
[ RBLAYWMBE IR LS @ TR EZNY
B 20% .
1.2 MREYESEMHE

MBI BN EREE S, THERZEER
B Z RIS A RO R LT 4 Fh 28 2 4 %)
BEMEAE —E R, HE L E U &R, AR
LYY AT, B I U A R 254 2 R
PESZB EERFTER L

ERAEAR 25 ) FH MR- - 4 T L
WKL B SE WS HN LR

_ _ 1\ mAp
Q= (10p; = 1) (10py 1>12&wLx

2(100/p; —d,) (100/py —dy )
[ (100/p; —d;) + (100/py —d, )
X0 D LEFLBE TR (m/s) su W h
R (Pa - ) L RS B JE (m) 5 Ap S W3R T He )
22(Pa) ;d; WAL FRMWELRE (mm) 5dy HEEL R
HAR(mm) ;p, HAELEE(H/dm) ;py B E
(A dm) o (E TR 5 220 S A AR R iR 2%
R B A [BH 53 A AT A 15 B2 iE S
PR 5 B R AN B Z A B 2P e
Y =495. 84 +0. 416X, - 3. 744X, (2)
XY B AR BIET R (L (m® - s)) 5 X, N
BRI (L/(m® - s)) 5 X, LY R B
(%) o daEEC(2) |45 B Joik N BRIE T B B 1 52
M PRI o Sk g SR R BT, 2 (2) BRSO B Hh 751 )
LA
XF A AE PR BT 5 38 R T 2k [l U5 43 A
T AR R AR A iR R T 40 R R 2K
Pk . R A e 2 | AR A PRI 8 R
H AR LR DA B B AR E 37 HOG) R AR
IECAER A 725, R o ik BE A 2 %
KA B RGEE, WAl ka2 HmILLMER L1 A
Ao RIS MR PE O IR B S X G AT o1,
WAFFE A R FASAE 25 B LB S PE. W B2

]><10-6 (1)



" 8- LG

X

IIMTIERT 20 Fik§ L BAWIST SRR 12 55
PEF VIR S BT AR L, 2345t 4 AT
AREE PR AR R G s P A
Y - D N
SrHT S IR AR 2 G I DT i S AR S U
PRI PRG0S HR L P 3R T S T
T, BRI 32 FHREAS SR 2 Rt 122 LA R
JPETHR R BB TR, AL IS TR S I
B AR ASNE , IR R AR G R T 1% 0. 9884

2 B =HEOYER

T S AU o BT AL B, BT AR T R
FESHOE AR, HE 3 — 4RI ] T E 0
HEMXESH S BEBSMEZ RN R, @8y =
HERRLA TR 7 2%, Horb de 3 44 19 2 20 14 30 48
R Peirce #6R3E2 0 SRR E U P 40 2%
RETC AR TC SR AR TE | HL20 45 20 i R 48 o 11 A
R , 226 1r 2 246 20 52 2R 3l A B A0 7 e i 22 L [
SR, LR EB 4 S B R, AEUL AL b, S T —
FINKT L 2w M B e Lol % B AR 4
FHZAMMKRN (HIZBERT AT,
BOJE W HEAT T B IE 58 3. 4 K8 &5 1
Peirce A5 1AL BR AR 0 J5 B L Al |, 57 1 - 20l
YUY 2p 2 25 A) il TR R | 2028 25 [ il T £ A 70 A
YRR 2 2 Al IS AR 5 S 3 A 2R R T MATLAB
T X SN AT PO AT 2 2R
8 MTT, FI S = 4 52 LU A g 7 6] I 14 A7 7R
5 14, 3 MATLAB 1 MATLAB GUI [ 4 #4)5
HRRP R LA U R o ) =i, A
ST AR 17 R, LR W, ~ W, e
LArorH 8 NG, LI T HRIZHE Y45
il 2 20 1) = 5 3R PSR PR A 3

SRR ) 22 24U i S AERR R
— T 532, ) ) R RSO B e E 40 2k O L O A T
LB A, M VC++ 4iFE 1 5 8 A OpenGL
28 BEAR LD £k, AT B ) AR S 00 L BT =
ALY FE R RE ST B T = e A
LRGN 2 FroR . 1% el & Fh 2 22 414U
Z PGV RS () B, HL A ST AR B 3 S B
L. XILEFSE G G LS A I AR L, 32
EROREDAH T ptf I8 s %) R A R AR AN (W] i 2 2k 25 i AR
J¥ o ST UK BT IF & 19 TexGen 0"
AL LR R M 7 4 = AR Bk n & 3
FTR o

B1 8/ ATHmEER

Fig.1 The 8 component surface models
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Fig.2 Fabric model diagram

The ward wil cwate 2 2d textie weave model for you.
Warp Yams: 2
Weft Yams: 2
YamSpacrg:

Yam WAdh: 08

Fabrc Thokmess: g2
Create 30 weave
¢ Create defaut domamn
7 Refne model Gmpsee: ¢
7 Force n-plane tangents at nodes
Next > Cancel

o | ome

3 TexGen B TRE
Fig.3 TexGen modeling diagram



%1 R, F BB R 9

T 4 4 ) F AR ST R B yam width, yarn
space, fabric thick ZF2R ) S50, H 0 @ Y = 4
B iR B2 PE R D i MR G M, &
TORE i 2 B e B Ol . TexGen 3 A AL AE
DI B)ZY), RN K2 )2 B AW, i 2
e HAg R YRR AT DL A (] B SO A% =X,
5 CAD #5320 . IGS #5= . STEP #% 3\ . Surface Mesh #I
Volume Mesh #% =055, J7 i 219y 52 B 1) J5 B 0 A
AbFE

3 BEAESERAME

A [ AR U3 S ELBR ST A0 HT , %
B SE N R 2 B 2 RAEE AR Z N
LU AN, B T A SR RN R, W
LT YLK 2T 2 1] 23 B A5 O LA AR AN ] o 2
AT Ay K ERT 2 BO0T 5t 39 22 W T 4 23
e — e LR LIRS A (B e H T 4 2 1
B A B AL AT — RO R, E N7 = G R
I, K2 LAZD 2R 45 ¥ B 7T, M LA 20 48 1A 3 F) 2F
sk thok , BT LR R AENLU 33 S = 4E 05
LR, ] o — A5 % H A 4 i 1 2 Bf S 7
BFFE T

BN TEAT LT i ) 28 R RTAR T, a4
IR ] {25 B R WF SN 45, ANGELOVA R A
Y HULEE IR ) 2 S W TR 4k 25 R RS
S, 43 R Ay R T A5 8 R T A5, LA 2 i 1
Pt HERLBIR, B 2 BRI A S, 19
AT THRAS 1. RIS S 5E 2 AR 45
B2 B, XIAO X L 255 AR I i 20 2%
F AR TR AR TR A DT 8 R AR5, 9] i 2 7
FRSRAR A S AR LT 5 PRy 275 45
ST LI . (EL T BT B S R LD LR ]
YL BRI BT ABHRR

B T LT LB ZD 2R ) L, TEBF S S8 <
P Fieh, U R B PR D EEEREZ,
T e B R B — i LB b 2 0 41 i FL
HHNZsSBLST , IR E SR, — R
RS BT R AR Y A % 18 B R, 76 JL A A 43
S, p1 T AR 17 -0 AR AL 2 B, BT AR
SKAERE TN U35 <RI ST S B,
4 £ iF

=H

LD E NEAR B TS o, A T L BUS —

ERCR, R T A4 fh2s Do Ly 4
Y By IS BUIRES (B IR B LA K ALY i
ALY E SR, I A T — oA,
LB PR I R s . OB B L R e
ST QI F o 5 R AT AHSS Ak, 4R
H B ESE R, 5 5 5 U SR A
KR Xk LIRS E R 2 A
SR BE R R R, TS B . T
LY = HERIRIISE ] LU 225 L ML) Peirce R, 77 I
FLRE T A R 56 4 A MATLAB 35 3 64T = 4 51 7
(EEST s W] AR VC++ 25 #2215 5 8 H OpenGL
ol BAR YL, T4l = 4L YRR 5 b
TexGen - 1] PRid A4 @ U AL, HL ARSI AN R 19
SRS A M o AE G AR] E S7 5 SE PR R A
PRSI AT AN 2 ST 3 . 2E T IR 8L <k
YR BRI AT R S SRR R A B S S 2
WISSFISEZ B0 O R FT T SLml, AR B 15000 21

Wi Mo

S 3k

(1] skl R, kg, ZH0E 55 278U (M. deb st b
Y54 AL, 2013 :272-273.

[ 2] BRI, AR R BE B MR 5 8 W45 1A
SRR ORIBANELT]. BRI ,2015,43(2) :13-16.
HUANG Zijuan, CUI Chunyan, PAN Chenyang. Grey
correlation between permeability and structural parameters
of wool fabric [J]. Wool Textile Journal ,2015,43(2) ;13-16.
(in Chinese)

[ 3 ] HALEEM N,MALIK Z A,MALIK M H, et al. Predicting
the air permeability of polyester/cotton blended woven
fabrics[ J ]. Fibers and Polymers,2013(7) :1172-1178.

[ 4] 25T 42T B4R 45 AR E I 97 20 AT A2 HDRHAURS

[J]. BR324 ,2016,1(3) :262-266.

YAN Jiang, CUI Rongrong, QIU Hua, et al. Research on

hand of pure cotton shirt fabric made of swirl nozzle yarn

[J]. Journal of Clothing Research,2016,1(3) ;262-266.

(in Chinese)

TRIEIE RS kL5 55 ARSU3E MR RE Y TN AF 52

[J]. BRZ 8 A ,2015,23(3) :26-30.

XU Yaoyao, ZHU Lisha, DU Lei, et al. Prediction of air

(5

[

permeability of cotton fabrics[ J]. Advanced Textile Tech-
nology,2015,23(3) :26-30. (in Chinese)
TREAE, B BT, S5 GiSURE LT ] Bp
41,2009 (23) ;42-44.

ZHANG Jianxiang, WANG Guizhi, CUI Jinde, et al. Texting

[6

[

of air permeability of textiles[ J]. Dyeing and Finishing,
2009(23) :42-44. (in Chinese)



- 10 - R K

X

e %5 %

[ 7 ] OGULATA T. Air permeability of woven fabrics[ J]. Journal
of Textile and Apparel, Technology and Management,
2006,5(2) :1-10.

[ 8 ] BRI, BOLHL. 2l W 3 I REMNK I Hr [T ]. 2
LR ,2013(4) :34-36.

CHEN Yan, XIE Guangyin. The air permeability of the
cotton woven fabric [ J]. Progress in Textile Science and
Technology,2013(4) :34-36. (in Chinese)

[ 9] WRugEN , EFIZE  HAES:. ARMET4E/ IR Y S 45 2

RO FARIE LR [ 1], 25415741k, 2018,39(6)
47-51.
CHEN Lili, LOU Ligin, FU Yagqin. Effect of structural
parameters of kapok fiber/cotton blended fabric on heat
retention and air permeability [ J ]. Journal of Textile
Research,2018,39(6) :47-51. (in Chinese)

[10] SUNDARAMOORTHY S,NALLAMPALAYAM P K,JAYA-

RAMAN S. Air permeability of multilayer woven fabric

systems [ J]. Journal of the Textile Institute,2011(3):

189-202.

(11] BRIEZR, il 2z i, R8N, & )2 S8 e Y % WL 14

ortrl)]. BYRHL,2016,44(5) :5-8.
CHEN Xiaodong,ZHOU Yuncheng, WANG Depeng. Analysis
of the laminated fabric air permeability using macroscopic
fluid method[ J]. Wool Textile Journal ,2016,44(5) :5-8.
(in Chinese)

[12] XTIAO X L,HU J L,HUA T, et al. Through-thickness air

permeability of woven fabric under low pressure compres-

sion [ J ]. Textile Research Journal, 2015, 85 ( 16)

1732-1742.

[13] HAVLOVA M. Effects of finishing on the air permeability

of woven fabrics[ J]. Military Operations Research,2013,

10(6) :507-513.

BN DIRETE IS B X AR 210 AR R [T ]

FiEZ 4R ,2007,35(5) :56-57.

HUANG Shijian. Effect of functional finish on air permeabi-

[14

[

lity of pure cotton fabric[ J]. Shanghai Textile Science and
Technology ,2007,35(5) :56-57. (iin Chinese)

AR, /N R ARS8 U B 234 R
WE5E[)]. 58Uk 2016 (11) :25-26,38.

YUAN Aichun, GAO Xiaohua. Analysis and research on

[15]

the permeability test of pure cotton fabric [ J]. Textile
Report,2016(11) :25-26,38. (in Chinese)

[16] BRfft, FITHg. HLAVH B ERE R OB 5E (], 25
21244 ,2005,26(4) . 73-75.
QIU Maowei, WANG Fumei. Study on the prediction of
woven fabrics air permeability [ J ]. Journal of Textile
Research,2005,26(4) :73-75. (in Chinese)

L1 ] ), B , IR A 25 B2 B FLBR 55 2544 K

BAMER R ARLT]. BYPHE,2005,33(4) :14-17.

XU Guangbiao, QIU Maowei, WANG Fumei. Study on the
relationship between the structures, permeability and the
pores of worsted fabrics[ J]. Wool Textile Journal 2005,
33(4) :14-17. (in Chinese)

FRLEE . B2 RIS 97 B ) 10 G548 S 00 IR T 1 RE
B[] ] BYTRHL,2006,34(5) :48-51.

JING Miaolei. Influence of structure parameters of light

[18]

weight worsted fabric on wearing characteristics[ J . Wool
Textile Journal ,2006,34(5) :48-51. (in Chinese)
[19] =07, AL A0S 25 BAWE M S 4 EH S
By R AR T]. BYFHE,2007,35(10) :45-47.
JIANG Weiqing, FAN Lishan. The relationship between
the structural parameters and permeability of light-weight
worsted fabrics[ J]. Wool Textile Journal,2007,35(10) :
45-47. (in Chinese)
PRI, BT . 3T N T B RS 25 B3 UHERE
M RGEERALT]. BYRHE,2015,43(3) : 2124
ZUO Tonglin, WANG Xiaoqing. Cluster analysis of perme-

[20]

ability of worsted fabric based on factor analysis[ J]. Wool
Textile Journal ,2015,43(3) :21-24. (in Chinese)
[21] Pk, B0, £ 1. 6 27 B4 E P i =14
BERIFTE [T ]. GiR B ,2014(6) « 36-39.
ZUO Tonglin, WANG Lizhi, WANG Zihe. Study on the
regression model of prediction on air permeability of worsted
fabrics[ J ]. Progress in Textile Science and Technology,
2014(6) :36-39. (in Chinese)
[22] 3. BT B B AR -TA G I 2 U8 1E 2 AES
Wi SAERFFE AR LD . B IR AR AR RS, 2010.
(23] IMRP. diARHLEWE SPEBI )], P92 TR R
#2,2018,32(5) :495-501.
SUN Langtao. Air permeability prediction of cotton woven
fabric[ J]. Journal of Xian Polytechnic University,2018,
32(5) :495-501. (in Chinese)
PEIRCE F T. The geometry of cloth structure[ J]. Journal
of the Textile Institute Transactions,1937,28(3) :45-96.
HRE, R, BT, 4. Peirce ML Y JL 0] 45 Fa 55 AU
ORI L. TR AR B o i ( FAR B ) , 2014,
26(3):1-5.
ZHENG Tianyong, WU Zhen, ZHAO Yuanyuan, et al.

[24]

[25]

Study on peirce woven fabric geometry model[ J]. Journal
of Henan Institute of Engineering(Natural Science Edition) ,
2014,26 (3) :1-5. (in Chinese)

ARG A TR FEIH], 45 P LR 25 (8] S KA i
R RAFELT ] 95817741 ,2012,33(10) :37-42.

GU Dapeng, YANG Yulin, FAN Bingli, et al. Space para-

[26]

metric model and simulation of plain woven fabrics[J].

Journal of Textile Research,2012,33 (10):37-42. (in



1

R, F BB R

- 11 -

(27]

(28]

[29]

(30]

Chinese)

B RMG AT bR, SFROC, 2. HLRY =405 B b 41U
Hufpteatg g [J]. 2541°741 ,2014,35(1) : 134-138.
GU Dapeng, YANG Yulin, QI Xiaowen, et al. Fast modular
construction of weave in woven fabric three-dimensional
simulation[ J ]. Journal of Textile Research,2014,35(1) .
134-138. (in Chinese)

KA Kz, 4,55 RN Z R = e
S OTE[T]. S/ 25 FRE,2016(2) (47-52.

ZHU Jianhua, ZHANG Ruiyun, WANG Wei, et al. 3D
modeling and simulation of multi-layer woven fabric with
complex fabric weave[ J]. Fiber Reinforced Plastics/Compo-
sites,2016(2) ;: 47-52. (in Chinese)

KULE[R], 25 XU , 55 . HLAUIASHA AR Fi My Fie
WELT]. 974244 ,2017,38(10) :32-37.

LIU Rangtong, LI Liang, LIU Shuping, et al. Analysis and
modification of structure phase model of woven fabric[ J].
Journal of Textile Research, 2017,38 (10):32-37. (in
Chinese )

FINGEZE XEI] KRR , A5 AU (7 ER A TexGen (1)
Rl SR LT]. 2521541k ,2013(4) :70-73.

SUN Xiaojun,ZHAO Xiaoming, ZHENG Zhenrong, et al.
Introduction and application of a new fabric simulation

software[ J . China Textile Leader,2013 (4 ) :70-73. (in

Chinese)

[31] BROWN L P,ZENG X S,LONG A et al. Recent develop-

[32]

(33]

[34]

[35]

[36]

ments in the realistic geometric modelling of textile struc-
tures using TexGen[ C]//1st International Conference on
Digital Technologies for the Textile Industries. Nottingham:
University of Nottingham ,2013.
OGULATA T, MEZARCIOZ S. Total porosity, theoretical
analysis, and prediction of the air permeability of woven
fabrics[ J |. Journal of the Textile Institute,2011 (11):
654-661.
LOLAKI A,SHANBEH M, BORHANI S. Effect of structural
parameters of porous yarns and fabric on air permeability
and moisture transfer of double-face woven fabrics|[J].
Journal of the Textile Institute ,2016(7) :992-1000.
ANGELOVA R A,STANKOV P,SIMOVA T, et al. Three
dimensional simulation of air permeability of single layer
woven structures [ J ]. Central European Journal of Engi-
neering,2011,1(4) :430-435.
XIAO X L. Modeling the structure-permeability relationship
for woven fabrics| D ]. Nottingham ; University of Nottingham,
2012.
XIAO X L,ZENG X S,LONG A, et al. An analytical model
for through-thickness permeability of woven fabric [ J].
Textile Research Journal ,2012(5) :492-501.
(FAER A R F)



