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Design of Moisture-Wicking Fabric and Thermal and
Moisture Comfort Evaluation

LI Hui, SONG Xiaoxia”®
(School of Textiles and Fashion,Shanghai University of Engineering Science ,Shanghai 201620, China)

Abstract:In order to study the thermal and moisture comfort of moisture-wicking knitted fabrics, knitted fabrics with
different yarn materials, organizational structures and hole spacing were designed, and the moisture regain, moisture
permeability , wicking performance, air permeability and warmth retention performance were tested. Based on the results of
the test data, the grey correlation analysis method was used to comprehensively evaluate the thermal and moisture comfort of
the fabric. The results show that the yarn material, structure and hole spacing all affect the thermal and moisture comfort of

the fabric. Among them, the fabric with a mass ratio of 50:50 bamboo-cotton blended yarn material, 3 x 1 floating thread

structure and a 1.5 cm hole spacing shows the best thermal and moisture comfort performance.

Key words : moisture wicking, knitted fabric,thermal and moisture comfort,comprehensive evaluation
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Tab.1 Fabric design plan

G A LRt B HA L5 C PeALIRI IR
I L[ m(ATer4E) :m(#4) =50:50] 1( & FHA 1(1.0 cm)
2 LLm(FTEr4E) :m(H) =50:50 ] 2(3 x1 FRLHh IR 2(1.5 cm)

! LLm(FTEr4E) :m(H) =50:50 ] 3(2x2 IEREFHA 3(2.0 cm)
4" 2[ m(cooldry):m( i) =50:50] L( 4 F-HER 2(1.5 cm)
5" 2[ m(cooldry) :m(#f) =50:50] 2(3 x 1 PRl ZHA 3(2.0 cm)
6" 2[ m(cooldry) :m(#§) =50:50] 3(2 x2 IE 5t 1(1.0 cm)
7* 3[ m(coolplus) :m () =50:50] L(&FHL) 3(2.0 cm)
8" 3[ m(coolplus) :m(#) =50:50] 2(3 x1 Rk scHLA 1(1.0 cm)
9* 3[ m(coolplus) :m(#) =50:50] 3(2 x2 IEEFEHER 2(1.5 cm)

JKTE TR T A0 A% 3 3 R LA b ey 9 YR —
W H—28 K 4 NP RRAL A, Horp : OIS R 2
K53 X5k T A R0 TRDRE R T I R, QW i A B K
O3RN T AT AE TR R T AN A R . TR AT
Herh S A R 1 R K BRI, A B T3 A (W]
fi cooldry 5 coolplus £F 4§ 1 S+ 4k, 9 K T /K 5
LRAER A R TR, PR, B R IR AL
Ho QP L R A5 WO 1 7K S5 i R N 2 T
0] SP T HCAY A A, G 32 AR A £ 4 Y A A fL
] 224 3 1 ) YR LA R £ 4 2 [8) 1) 25 BRI 7 A 1Y)
BN TEY W FTAgENR e, £
ARAE ROV 3 , H. cooldry 5 coolplus £ 4k & 1H LA
HNVERE , R R TR IR B . @78 & ot R E IR
HHI IR 7K 23 ) S 2 4 8] 78 e DA T S5 B0 T ARk ) 3
Tl AR, A mURE AT PR AL BT LA A
A A IR SO R, (K AR ZE

Wtk 1 PRSI J7 %8, A Stoll Ha figifi
PLELE 19 Bkl . SO sSEgieit Y O HET
FHEUEDRHE S26 T 0T & R B =1 A0 28 i WG AR £

2R, B IR R HLAT BE D 14 8, 8 T AT EE
AL , LR R AL T LA s WO A8 J7 U 21 5
NPRARIE L 9 B AC R, S HLE AT 288, Al
fAj B S BT o 0 T e B B SRR AT SR A S 8L
e, LRI 2,

R2 EREFSHNELR

Tab.2 Measurement results of basic parameters of fabrics

ik -
R T T L
(H7/dm) (HEFT/dm) (e/m)
1* 1.2 0. 80 0.937 253.511
2f 1.1 1.00 0.945 229.200
37 1.1 0. 68 1.227 251. 821
4* 1.1 0. 84 0.933 248.752
5* 1.1 1.00 0.953 224.750
6* 1.1 0.64 1.225 240. 831
7* 1.2 0. 80 0.941 257.753
8" 1.1 1.00 0. 965 245.520
9* 1.1 0.64 1.213 252.011
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Fig.1 Moisture regain of fabrics
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Fig.2 Moisture permeability of fabrics
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Fig.3 Trend of fabric wicking height over time
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Fig.4 Air permeability of fabrics
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Tab.3 Heat transfer performance of fabrics

- (L% 3.1 ARH/
[W/(m* - K)] [(m® - K)/W]
1* 13.73 55.38 18.60 x10~*
2* 18.73 45.88 35.65 x10°°
3* 12.77 60. 11 17.05 x10~°
4* 23.42 41.03 48.05 x107°
5t 22.91 41.62 46.50 x 10~
6" 15.16 49.24 20.15x10°°
7* 27.52 38.92 58.90 x10~°
8* 15.79 46.93 21.70 x10°°
9* 14.44 52.14 18.60 x 10~
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Tab.4 Test data of each index after initial value

PUEAGRRE SRS /% ER/[g/(m® - h) ] SRPEREE/ em EAE/ (mn/s)  FERFER/[W/ ('’ - K) ]
X', 1. 000 1. 000 1. 000 1. 000 1. 000
X', 0. 982 0.928 0. 966 0. 665 0.921
X', 0.992 0.937 1. 000 1. 000 0. 763
X', 1. 000 0. 889 0.910 0.776 1. 000
X', 0. 811 0.913 0.793 0. 651 0. 683
X's 0. 869 0.933 0. 800 0. 846 0. 692
X' 0. 794 1. 000 0.779 0. 874 0. 819
X', 0. 598 0. 861 0. 848 0. 580 0. 647
X' 0.611 0.942 0. 862 0. 989 0.781
X', 0.617 0. 947 0. 800 0. 854 0. 867
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Tab. 5 Equal weight correlation degree and weighted
correlation degree

g RCBROE kL mkoe
R BREERRGL  OCHRE  BRERR

1* 0.728 3 0.726 3

2* 0. 840 1 0.857 1

3" 0.768 2 0.735 2

4* 0.502 8 0.517 8

5" 0.574 6 0.586 7

6" 0.631 5 0.653 5

7" 0. 446 9 0.470 9

8" 0.636 4 0.663 4

9" 0.573 7 0.590 6
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