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Comprehensive Evaluation on Thermal Protection Performance and
Thermal-Wet Comfort Performance of Composite Fabrics Used for
Firefighters” Protective Clothing

ZHOU Qi
(Art Institute, Jiujiang University, Jiujiang 332005, China)

Abstract : In order to ensure both the thermal protection performance and thermal-wet comfort performance of firefighters”
protective clothing, 5 kinds of firefighters * protective clothing outer fabrics, 2 kinds of waterproof and breathable layer
fabrics, 4 kinds of heat insulation layer fabrics and 3 kinds of comfort layer fabrics used in the market were selected for the
research. 25 kinds of 4-layer fabric combinations were designed by orthogonal test. The thermal protection performance and
thermal-wet comfort performance of composite fabrics were tested. And on this basis, the comprehensive properties of 25
kinds of composite fabrics used for firefighters” protective clothing were comprehensively evaluated, and the best composite
fabric was found. The results show that: 17" composite fabric shows the best thermal protection performance, 9% composite
fabric has the best moisture permeability, 6* composite fabric has the best air permeability, and 9* composite fabric has the
best comprehensive performance through comprehensive evaluation.
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Tab.1 Fabric basic properties
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Tab.2 Design results of orthogonal test
JF5 sh B BIKERE RIRZE R

1* A, B, C, D,
2* A, B, C, 5
3* A B, C, D,
4* A, B, C, D,
5% A, B, C, D,
6" A, B, C, D,
7* A, B, C, D,
8" A, B, C, D,
9* A, B, C, D,
10* A, B, C, D,
11* A, B, C, D,
12* A, B, C, D,
13* A, B, C, D,
14* A, B, C, D,
15" A, B, C, D,
16" A, B, C, D,
17% A, B, C, D,
18* A B, C, D,
19* A B, C, D,
20* A, B, C, D,
21* A, B, C, D,
22% A, B, C, D,
23* A, B, C, D,
24% A, B, C, D,
25% A, B, Cs D,
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Fig.1 Schematic diagram of composite fabric placement
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Tab.3 Test results of vertical combustion method
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Tab. 4  Test results of thermal protection performance
of fabrics
B R P/ (KW - s/m”)
1" 14.402 1195.122
2* 14.295 1 186.246
3 14.502 1203.412
4" 14.584 1 210.195
5" 14.531 1205.798
6" 15.079 1 251.309
7* 14.757 1 224.555
8" 14.281 1 185.074
9* 15.412 1278.942
10* 14.113 1171.132
11* 15.293 1 269. 061
12* 15.109 1 253.779
13* 14.537 1 206. 301
14* 15.023 1 246. 662
15* 13.687 1 135.795
16* 14.706 1 220.327
17* 15.642 1 297.992
18* 14.612 1212.539
19* 13.356 1 108.330
20" 14.768 1225.476
21" 14.023 1 163.679
22" 14.985 1243.480
23" 13.432 1 114.610
24* 13.805 1 145.592
25* 13.591 1 127.798
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Tab.5 Test results of thermal-wet comfort performance of

fabrics

BB ERE/(L/(n’ -s) BRE/(g/(m’ - d))

1* 197.421 5 148.42
2" 151.532 5025.83
3" 67.213 4 845.53
4* 125.432 4 835.34
5* 198. 562 5017.22
6" 198. 856 4 984.62
7 77.423 4725. 64
8* 57.328 4385.45
9* 194, 438 5232.96
10* 70. 122 4 970.32
1 198. 125 5065.73
12 147.538 5 187.47
13* 127.211 4 266.33
14* 81.147 4571.24
15* 70. 394 4 367.74
16* 81.474 4 647.92
17* 189. 638 4973.74
18* 65.357 5 070.35
19* 62.385 4 670.31
20 121.438 4 150.27
21* 57.539 5070.47
2* 198.215 4 955.35
23" 55.426 4472.16
24* 60.752 4 608. 61
25* 54.793 4 650.45
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Tab.6 Test data normalization results
P AR TERE EIRVERE  BMERE  ZRGMERE
1* 0.040 0.043 0.068 0.046
2" 0.039 0.042 0.052 0.043
3* 0.040 0.040 0.023 0.038
4* 0.040 0.040 0.043 0.041
5* 0.040 0.042 0.068 0.045
6" 0.042 0.042 0.068 0.046
7* 0.041 0.039 0.027 0.038
8’ 0.039 0.037 0.020 0.035
9* 0.043 0.044 0.067 0.047
10* 0.039 0.041 0.024 0.038
1n* 0.042 0.042 0.068 0.046
12* 0.042 0.043 0.051 0.044
13* 0.040 0.036 0.044 0.038
14* 0.041 0.038 0.028 0.038
15* 0.038 0.036 0.024 0.035
16" 0.041 0.039 0.028 0.038
17* 0.043 0.041 0.065 0.046
18* 0.040 0.042 0.022 0.039
19* 0.037 0.039 0.021 0.036
20" 0.041 0.035 0.042 0.038
21* 0.039 0.042 0.020 0.038
22* 0.041 0.041 0.068 0.045
23* 0.037 0.037 0.019 0.034
24" 0.038 0.038 0.021 0.036
25* 0.037 0.039 0.019 0.035
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