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The protective working wears from agricultural chemicals are necessary for the farmers today.
The working wears commonly used now, however, make the wearers feel intolerable discomfort
especially in summer, because of those impermeability of heat and sweat from the human body
to the environment. In this paper the heat and moisture transport properties of seven types of
wears (A-G), different from materials and openings each others, were examined by wet thermal
manikin and evaluated on the human body in order to obtain comfort working wear. As a result,
it was found out that both materials and openings had important effects on the clothing climate.
The type E that was made of non-sweaty water-proof cloth and had the construction of No. 3 cap,

No. 8 jacket and No. 12 trousers (Table 1), was verified to be the best of all tested wears.
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Table 1. Characteristics of the protective working wears examined
Material %| Density(/cm) | Thick- | Moisture J Air
Clothing T 3 Form & ness [transmissiorn| Permeability | Weight
F:(l::ri‘ c Processing Opening Varp| Woof | (mm) | (g/d/24hrs) (ca/s) ®
A Nylon Dry 1,59 42 31 0.19 167 0.03 547
Taffeta Coating
B Nylon Dry 26,10 | 42 | 31| 0.19 167 0.03 587
Taffeta Coating
C Nylon Dry 3711 10 10 0.35 0 0 940
Taffeta Coating
D Nylon Dry 4,8,12 42 31 0.19 167 0.03 629
Taffeta Coating
E Nylon Tet 4,812 48 35 0.15 6577 0.03 588
Taffeta Coating
F P/C Vet 3.7.13 44 25 ] (0.26) 4675 0 705
Taffeta Coating
G P/C Yet 3,713 44 25 0.26 4675 0 845
Taffeta Coating

* Three numbers in the form & opening column correspond to each number of hood,

upper wear and lower wear in Fig. 1.
woking wear.

Fig. 1.

Forms and openings of the protective working
wears examined

The shadow part shows the use of net fabric liner. The

mark [ O—] shows an opening.
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Fig. 2. Experimental procedure of measuring the
clothing climate and the moisture transport
properties of the clothing by an wet thermal
manikin
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Fig. 3. Changes of the surface temperatures of the wet
thermal manikin
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Fig. 4. Procedure of the wearing test

Table 2. The clothing used in wearing test

No. Ensembile clothing An abbreviation

1 A— A

2 Protective B ‘ B

3 working C |— + Cotton net under wear + Sports shoes C

4 wear D D

5 E—- E

6 E + Cotton net under wear E + Equipment
+ mask + globe 4- rubber long boots

7 A + Cotton net under wear
+ Sports shoes + Blower (BJ-707-BR type A 4 Blower

110 //min., made by Koken comp.)

8 A + Cotton net under wear + Sports shoes A + Ice Bag
+ Ice Bag (15x10 cm)

Table 3. Characteristics of the subjects

et A Hegw W Swho, Robre
A 22 153 42. 8 1.37 1. 20
B 22 153 45.1 1. 40 1. 26
C 22 163 69.8 1.77 1. 61
D 22 155 50. 2 1. 48 1.35
E 25 165 60. 2 1. 68 1. 34

L FRFEBIEH Re 13, 0.347~1.733 mmHg-m?/W o F, GixWThipikMAERDOA~DICHE LT Re 23
#WEIZHY, ASB>C>D>G>F>EDHETH . XL, BEHOBBHROKZ W LARIATVB.
ZOBE, BN, F, BREXBRVTWHLD, AELk ZOSHLERMBAARIKRELS, GREHEKCK » MHEA
TR LTI, COEDOEIRE>TWBEEELZLRDN, DWTWiEd, A—FEHTHY LA HLG>F>EDE
LA I BEE DD, U THIEELDRD.  ZRAEUTWS. A~DIRVWThIBAATHS D Re
im (% 0.047~0.259 L —RROERICHB L THILY, NAEVL, BHABMARBEECKERY, BRWT
BHERE OB BIEIII AT KE W EARER T C, D LBEO2KE LB Re 2AETFT L. Re
5. Lil, ZOPTHLEBEAAYER LCHBREKE, RBEHOZBEIMoORE - FHRECI), ELVWE
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Clothing Clottlci:ng Clothing | Evaporation |, Cl/ohtrh)ing 01%:;/135) (-Comty/ W)} mmHgem? ) )
20 60 100 /W)
A 0.180 | 1.733 {0.047 | 22.7 | 28.5
B 0.180 | 0.983 |0.082 | 22.8 | 20.9
c 0.202 |o0.971 Jo0.094 | 21.7 | 29.2
D 0.190 [0.701 |0.123 | 22.4 | 30.6
E 0.200 | 0.347 | 0.259 | 22.4 | 33.9
F 0.204 | 0.382 | 0.240 | 22.1 | 33.5
G 0.224 | 0.453 | 0.223 | 21.0 | 32.5
Fig. 5. Heat and moisture transport properties of the protective working wears measured by using the dry and wet

thermal manikin
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Fig. 6. Changes of temperature and humidity within
the protective working wear (A) measured by
the wet thermal manikin
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Fig. 7. Changes of temperature and humidity within

the protective working wear (B) measured by
the wet thermal manikin
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Fig. 8. Changes of temperature and humidity within
the protective working wear (D) measured by
the wet thermal manikin
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Fig. 9. Changes of temperature and humidity within

the protective working wear (E) measured by
the wet thermal manikin
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Fig. 10. Climatical application limits of each protec-
tive working wear estimated from Ta. min
and Ta. max of Mecheels
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Fig. 11. Changes of temperature within the protective

working wears during the wearing test
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Fig. 12. Changes of humidity within the protective
working wears during the wearing test
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