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ABSTRACT

This study was conducted to evaluate and compare the waterproofness and water vapor
transport properties of 30 waterproof and breathable textiles in the market. MVTR upright cup
test with water, MVTR inverted cup test with potassium acetate, and sweating hot plate test
method were used for measuring the breathability of fabric samples. The waterproofness of all
fabric samples and evaporative resistance of garment ensembles made with 5 selected waterproof
and breathable textiles out of 30 samples were tested. The results of this study were as follows.
The base fabrics of the most samples were basic weave structure with either polyester or nylon
fiber. The waterproofness was over 5000mmH,O for all the samples except densely woven fabrics.
The evaporative resistance of garments that were made out of 5 fabric samples with a range
of low to high breathability ranged 39.9~56.7m’ - P - W', The data of the water vapor transport
properties of fabric samples varied with different test methods. Overall the bicomponent film
fabrics showed better breathability and less standard deviation regardless of test methods. It
is expected the breathability data without the information of test conditions used for marketing
would confuse the consumers and the apparel manufacturers.

Key words: waterproof and breathable fabrics, breathability, waterproofness, garment
evaporative resistance
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Table 1. Physical characteristics of waterproof and breathable materials in the domestic market

Fabric Description

No Manufacturer . D-ensi‘ty Film Description Weight Thickness
Fiber Type (pick/in.)  Weaves (& (mm)
Warp  Weft
K1 K Nylon 100% 111 90  Basic MPY, PU Coating 0.56 0.2
K2 K Nylon 100% 111 90  Basic MP, PU Coating 0.75 0.35
K3 K Polyester 100% 154 105 Basic HP?, PU Laminate 0.57 0.17
K4 K Polyester 100% 139 142 Basic HP, PU Laminate 0.73 0.22
K5 K Polyester 100% 139 142 Basic MP, PU Laminate 0.47 0.17
K6 K Nylon 100% 140 67  Basic MP, PTFE Laminate 0.75 0.34
Gl G Nylon 100% 70 160 Basic HP, PU Coating 0.72 0.23
G2 G Nylon 100% 70 160 Basic HP, PU Coating 0.58 0.2
G4 G Nylon 100% 70 70  Basic HP, PU Coating 0.43 0.12
G5 G Nylon 100% 70 160  Basic MP, PU Coating 0.53 0.2
G8 G Nylon 100% 50 50  Basic MP, PU Coating 0.33 0.11
G9 G Nylon 100% 30 30  Basic MP, PU Laminate 0.39 0.12
Gl1 G Polyester 100% 15 15  Basic MP, PU Laminate 0.28 0.1
G13 G Polyester 100% 50 50  Basic MP, PU Laminate 0.61 0.22
G19 G Nylon 100% 70 160  Basic Densely woven 0.43 0.22
G20 G Nylon 100% 240 147  Basic Densely woven 0.2 0.06
G21 G Polyester 100% 102 84  Basic - Not breathable, Coating ~ 0.35 0.11
P4 P Nylon63%, Polyester37% 231 151  Satin HP, PET Laminate 0.51 0.16
P6 P Nylon51%, Cotton49% 151 78  Basic MP, PU Laminate 0.77 0.34
P7 P Polyester 100% 196 112 Basic MP, PU Laminate 0.45 0.17
P11 P Nylon76%,Polyester24% 186 176 Satin HP, PET Laminate 0.53 0.19
W1 W Polyester 100% 234 190 Basic Bicomponent” 0.49 0.20
W2 W Nylon 100% 233 174 Basic  Bicomponent 0.75 0.29
W3 W Polyester 100% 233 186  Basic Bicomponent 0.54 0.21
W4 W Polyester 100% 358 280  Basic Bicomponent 0.53 0.21
W5 W Nylon 100% 334 216 Basic Bicomponent 0.54 0.27
W6 W Polyester 100% 270 189  Basic  Bicomponent 0.53 0.19
W7 W Nylon 100% 218 163  Basic Bicomponent 0.62 0.29
W8 W Nylon 100% 335 209  Basic Bicomponent 0.48 0.21
W9 W Nylon88%/PU12% 237 197  Basic Bicomponent 1.05 0.71

YMicroporous, *Monolithic, *Microporous PTFE and Monolithic PU
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Table 2. Breathability and water resistance of the selected materials

’do] a7t wEkA duiklel Jie PxE
2000mmH,O2 % HH=A]

gle Ao JHEm E55o] ohd

Water Vapor Transmission Rate(g/m?/24h) Resisf:jfeo(igl\'/; /W) Resist ar?i/:(tzmHzO) Breath

No. MVTR Test MVTR Test Sweating Hot Plate Hydrostatic pressure tester WR

(KS K 0594; Upright) (KS K 0594; Inverted) (ISO 11092) (ISO 811 Group”
Mean SD Mean SD Mean SD Mean SD

K1 2526.6 165.1 12025.7 139.3 10.7 0.2 6413.3 3524.8 B1R3
K2 2308.3 88.2 5894.3 39.8 15.8 1.3 17646.7 593.4 BI1R3
K3 1793.6 240.9 9048.7 1139.8 16.9 2.1 17480.0 1037.7 BI1R3
K4 2027.6 157.0 25321.0 2540.8 5.4 1.4 15760.0 3655.7 BIR3
K5 2479.9 212.3 6045.7 297.1 15.3 1.3 7540.0 519.7 BIR3
K6 2511.0 156.0 11348.0 874.0 9.8 1.4 18200.0 1512.1 BIR3
Gl 1289.3 157.0 16303.0 235.6 34.0 18.5 14953.3 391.1 B2R3
G2 1788.4 129.9 21047.7 297.4 11.0 5.4 14753.3 355.7 B1R3
G4 748.6 124.8 6513.0 353.7 32.9 13.2 15380.0 1404.7 B2R3
G5 2225.1 95.3 5680.3 630.0 22.1 12.8 5823.3 333.2 B2R3
G8 2363.3 264.5 5186.0 218.2 14.7 1.1 5980.0 852.8 B1R3
G9 1645.5 33.9 13461.3 99.3 18.4 9.1 13066.7 1281.3 B1R3
Gl11 1644.2 97.5 14416.3 78.6 21.0 13.3 11486.7 375.4 B2R3
G13 1499.3 168.5 12877.7 824.5 12.0 4.9 19980.0 0.0 BIR3
G19 3121.3 393.0 25800.3 243.1 4.4 0.5 227.3 7.8 BIR1
G20 2994.5 62.4 25281.0 691.1 7.6 3.5 435.0 74.3 BIR1

G21 291.1 72.0 311.0 55.0 - - 174333 2408.5 R3
P4 2034.6 1524 9355.0 79.6 18.6 1.3 17486.7 751.6 BIR3
P6 1171.9 43.8 9750.7 299.4 41.5 6.8 7506.7 80.8 B3R3
p7 1624.1 65.4 26740.0 608.9 12.9 2.0 10856.7 1250.9 B1R3
P11 2204.3 129.9 10411.3 500.4 16.0 2.1 4793.3 98.7 B1R3
W1 2391.5 409.6 24326.0 1116.3 9.1 1.7 17700.0 427.6 B1R3
W2 2312.0 139.9 18084.3 155.7 9.4 0.5 19980.0 0.0 B1R3
W3 2653.6 373.4 37811.0 1358.7 6.1 1.4 19980.0 0.0 B1R3
W4 2479.9 118.1 35866.3 79.4 8.6 1.3 19980.0 0.0 BIR3
W5 2623.9 476.1 28597.3 570.1 7.0 1.0 19906.7 127.0 BIR3
W6 2325.4 139.0 33416.3 392.8 3.8 1.1 16406.7 987.4 BI1R3
W7 2329.1 95.3 23096.3 157.5 9.8 1.3 17546.7 832.7 BIR3
W8 2450.1 57.2 28655.0 238.7 9.0 1.3 17446.7 970.8 BIR3
W9 2156.0 82.8 15601.3 927.2 12.3 1.3 6106.7 699.5 BIR3

Y Group by breathability and water resistance (B1: 0~20m? - P/W, B2: 20~40m? - P/W, B3: over 40m? - P/W),
R1: below 816mmH,0, R2: 816~1326mmH,0, R3: over 1326mmH,0)
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Table 3. Breathability and Waterproofness depending on the film types

Microporous film Hydrophilic film Biocomponent film F
Cup test(g - m™2 - 24h™) 2002.8( 490.6)® 1707.7( 518.9)* 2392.4( 182.5)° 53"
Inverted test(g - m™? - 24h™") 11220.5(6196.1) 14000.0(7049.4)* 27272.7(7690.0)° 143"
Evaporative resistance(m? - P - W) 142( 11.8)%* 19.4C 87)° 82( 267 3.2
Water resistance(mmH,0) 11318.2(5265.8)* 14372.4(4369.2)* 17150.0(4314.5)® 3.8

Data are mean(S.D.)
* p<0.05, 7" p<0.01

Table 4. Evaporative resistances of the selected garment ensembles

Evaporative resistance(m?® - P/W)

Sample Garment weight(g) Fabric(Ry " Garment (R 1)”

G20 158.4 7.6(3.5) 38.9

W6 356.4 3.8(1.1) 39.9

K1 375.5 10.7(0.2) 42.0

K3 399.1 16.9(2.1) 44.3

P6 501.1 41.5(6.8) 56.7

G21 275.4 - 148.4
Y Evaporative resistance of fabric
2 Evaporative resistance of clothing
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