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Development and Evaluation of Work Clothing for Aloft Cleaners
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(a. Fashion and Art Design Institute; b. Protective Clothing Research Center;
¢. Key Laboratory of Clothing Design & Technology, Ministry of Education.,
Donghua University, Shanghai 200051, China)

Abstract: The requirements of work clothing for aloft cleaners were figured out with the methods of field
research and ergonomic analysis. Key operation motions when the cleaners were conducting aerial
cleaning work were characterized through body motion analysis. A combination of the functional design
process for protective clothing and local function structure application contributed to the two sets of work
clothing with specific fabric configurations for aloft cleaners. Through performance evaluation and
comparative analysis, the study demonstrated that better flexibility, comfort and functions were provided
by the new work clothing compared with current work clothing, which improved the security and
conditions for the aloft cleaners when they were on operation. Furthermore, the research provides an
approach of developing and optimizing for work clothing of aloft cleaners.
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Table 1 Functional design methods for work clothing of aloft
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cleaners
3.1
175 cm
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Table 2 Size specifications cm
72.0 45.0
120.0 42.0
65.0 80.0
20.0 118.0
8.0 107.0
2.5 26.0
4.0 28.0
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Fig. 2 Prototypes of new work clothing for aloft cleaners
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Table 3 Specification of fabrics

4

Instron

Instron

Table 4 Results of fabrics’ elasticity testing by Instron

v 82.82 96. 27
\Y% 88.58 93.73
VI 92.51 97.32

5

Table 5 Results of fabrics’ acid-proof testing

1 min

30 min

75% Hp SO, 98% HSO, 75% H2SO, 98% H,SO,

mm (g+ m %)
1 65% /35% 0. 289 250
I 65% /35% 0.383 240
111 100% 0.180 210
v 100 % 0.811 260
Y 100% 0.678 290
V1 100% 0.501 220
VII 65% /35% 0. 205 260
VII  65% /35% 0.232 280
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Fig.3 Work clothing for testing
5 (175£2)cm (654
5kg
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Fig. 4 Scheme device of aloft cleaning simulation
experiments
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Fig. 5

5

Landmark of clothing pressure measurements

6

Table 6 Experimental motions

7

Table 7 Results of clothing pressure testing

1# 2% 3 4%

a 17 47 51 57

b 26 16 37 37

A ¢ 39 13 31 20
d 50 26 30 25

e 62 6 52 24

a 26 13 20 26

b 166 151 244 280

B ¢ 119 92 167 245
d 65 60 71 142

e 91 51 52 147

a 22 10 20 14

b 22 39 30 22

C ¢ 171 145 190 139
d 29 26 20 10

e 45 35 63 48

a 9 11 18 20

b 25 12 17 11

D ¢ 100 49 60 76
d 11 21 9 19

e 24 27 31 33
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Fig. 6 Results analysis of arm’ range-of-motion among

8 4 sets of working clothing

Table 8 Subjective evaluation of clothing pressure

6 . 2% ’
a b c d e ~ .
1.0 3.6 3.4 5.2 3.4 1= ’
12 1.2 2.0 2.6 2.4 2.8 24
1.0 2.8 2.8 2.8 2.8
1.0 3.2 3.0 3.0 3.0 9°~27", = 24
24 1.0 2.4 2.4 2.4 2.2
s 44
1.0 3.2 2.4 2.4 2.2 A%, 24 34
1.0 3.4 1.0 3.0 4.2 . 2% 3%
34 1.2 2.6 3.4 2.8 3.2 R L
1.0 3.2 3.6 5.2 3.6 - ’
1.0 4.0 3.6 3.2 4.0 (2) . L2 H
4% 1.0 2.4 3.2 2.8 3.2 ’ . . .
1.2 3.4 3.2 3.0 3.8 ’
) , 3H
, 14+ 25, 4 &
s 24# 4.2
3 . , 13
24 , . ( 10 ) ,
4.1.2 ) 7
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Table 10 Experimental motions

1 8 90°
2 0° 9 135°
3 45° 10 180°
4 90° 11

5 135° 12

6 180° 13

7 45°

1(¢ ) .
7 4 13

Fig. 7 Results analysis of the distance between cuff and

middle finger among 13 kinds of motions
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