Journal of the Korean Society
(iﬁ X of Clothing and Textiles
Vol. 20, No. 2 (1996) p. 350~ 361

M s A e BN R R 9 BT
PHEE VE ¥F B2 F44%

% E * Ak | AEER
}-l =3 lt:l:::‘ = %’;{ = =z ?Eﬂ! T

sk ApRee A1g st
REK BROKETFREP EHHET EEmERE
P EEE P E RS P!

Wear Performance of Pesticide Protective Clothing in Vinyl Plastic
Hothouse made with Water-Qil Repellent and Dual
Functional Finished Nonwoven Fabrics

Jongmyoung Choi® - Jeong-sook Cho** + Gilsoo Cho***
*Dept. of Home Economics Education, Seowon Univ., Chongju, Korea

**Dept. of Human Environmental Engineering, Ochanomizu Univ., Tokyo, Japan
***Dept. of Clothing and Textiles, Yonsei Univ., Seoul, Korea

(1995. 11. 13 <)
Abstract

The objectives of this study were 1) to investigate whether the different nonwoven fabric
types influenced on the objective and subjective wear performances of the experimental
pesticide protective pants, 2) to detect whether the different finishes treated to the nonwoven
fabrics influenced on the objective and subjective wear performances of the experimental
pants, and 3) to detect the relationships between objective wear performances and subjective
wear sensations.

Three types of nonwoven fabrics (T (Tyvek®), S (Sontara®) and K (Kimlon®)) were used
as test specimens. By pad-dry-cure method, each of the specimen was treated with
fluorocarbon compound for water-oil repellent finish (Tw, Sw, Kw). And each of specimen
was treated with organic silicon quarternary ammonium salts and then treated with
fluorocabon compound for dual functional finish (Td, Sd, Kd). Using the three water-oil
repellent finished fabries and the three dual functional finished fabrics, six experimental
protective pants (C1 (Tw), C2 (Sw), C3 (Kw), C4 (T'd), C5 (Sd), C6 (Kd)) were made according
to the same pattern suggested by the Rual Guidence Office. The wear trials of experimental
pesticide protective pants were performed in a conditioned vinyl plastic hothouse (30+1°C,
70+5% R.H., 0.25 m/sec air velocity). The measurements of skin temperature, microclimate

temperature and humidity on the subjects were obtained by the themohygromenter. The
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subjective wear sensations were measured using previously developed thermal, humidity and
overall comfort scales.

The results obtained from this study were as follows: 1) There were siginificant differences
among nonwoven fabric types on the objective and subjective wear performances, therefore,
the skin temperature, microclimate temperature and humidity of subjects who wore the
experimental pants made with Sontara were siginificantly lower than those who wore the
others. And, the experimental pants made with Sontara were assessed as more comfortable
than the others in terms of the subjective thermal, humidity and overall wear sensations. 2)
There were no significant differences between two finish types on the objective and
subjective wear performances. 3) The microclimate humidity on the thigh was highly
correlated with the overall subjective comfort sensations and the next highly correlated one
was the mean skin temperature. That is, the higher the microclimate humidity and the mean
skin temperature, the higher the overall subjective comfort sensation ratings which mean the
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overall subjective sensation was very uncomfortable,

I. M =

B3 $AcA Feihe YBEL Yoz q
A% 15 Fn A4 9B/ FE Aot okA)
2 5EAC AL JA5 F 4 dojok &k, F
G Ee A7) B 2E R oldle] F45E A
£ Adal7] et Agshe gFow, Foto HREE
3 dAAEE A vF A5 87% S A
o, ¥ AE4) 88.3%7 Fodol FEHUW APE
FAA 3 QI 22.8% % FAFEY FAL val e =
A2zt Busle] gled, ¥k F4lt olm] eke]
A2 u]gddigat ol A Zeda] AReE L Fo)Y)
A% wof P38 F4e P4 olc),

a2 $viete] o€ B4 Ja ek, 59
SeabRoll A wFHhaL Qe WE RS AEA) Aehadee
stk WA-E AHEetgon 2 2 ate] Mg &
8 th¥-3-o] FUEL WEde Y48 YU
£ 7198 Y= Aol A?, Fobg wo] ALg3
£ I AMAES Gsse) 287te] Be)r] &
of o} o2} ¥Yuch B5 $918 Raded £%
st sk ol WEol A S7rcd == zhol
gt S77) o] £7) Wlfoz, uride) A4 2eis
AolA 2857 AL $EAH HAKYE FAo)
73 o Holofof gk, B3] LAY L3 ¥
F WTEL 42 2HE AAE BET 4 e A

AE A4 FA6 Aol pAEE ) Bg 98
#o2 wi&d 4 glojof gt

22 Fo] FYolA v gkt Azl 2R FE= v)
Fo] A F7FlA ol we) w|dE$-2ollx e 2y
A zke] Frteled 1992 R A)7ke] FA} 7.24]
7k oA 6.747ke 2 AbEale] $A} 5,047, oA}
414238} gromy, widdls-2AH) Fule] 10.1%7}F
FTUHFES A9E ¢l gz SR, wdskeae
T4 ez vdafale - FEE AY, A4A,
71F, YA, vidsltas) 2], AuaE ol g
o2l mgrhedt Ha)=el #7de] HE Re] Uik
Aol EAo|o}, A¥A L w)dES-Le] 22T}
30Ce| 3, AdHEE 70+10%2] Aol Hab Felol
2628 # zFdE Aol PFIF-E FHzoql
32.6+1Cx} ¢ 1.6C7F =& 34.240.9Ce|3la,
AR wRgo Wit 1.5~2C2 HAFA ehid
vtz dgch o)AHY v dEas ANALIAe R o)
< nohdle ARV HA) wg Pab ohieh
ohe AMZ 2] & 3h= 797l Bol SFE il ¥
efo] HAFs7] A Feolmi JuAat AHAE F4
o ZrE wopuEEel atge] AAE) 87

Orlando5 e dd, = Akusdo], RAZ, Gore
Tex 59 A3A A4E WHsH AHA 2o}
Gore-Texd] #pgtAlo] S-4sicka 3jach A5t §°
2 719 waia R g e g 2o 4y
£ v)ngt H3) 7)Ee waE 2RA]e| = v} (mesh)

— 351 —



114

2 e A8A Ao s o g FY 4 9l
glom, iR B Y #8A JE g5
B} o4 Hoto] Aglcka stgich =& Branson$?
& Tyvek, Gore-Tex, 7 Aku o] & Alf3dle] da}el
S A A EE-E AR & qlalate] AYE A4
Bled AA AL Ay As, gAgluch £x)7)
T o] oA sj=zle] ¥ ghe o3 gL v cta sy
o}, =3 A3A e A S 05 H A s
7o) & AE3} dAQlE 2¢ele] Adde Re) W
a3icha sqith

22| AokA]e} HH o] it T E-g A
7] AdME A A9 AR FHEA e Heoir]
Ygapel, w3 A9 HEAdAAY FeAT oK%
Aele] AH AL A= AT} o] FolF o} d), o
of & Az AEel vs) s Rt A £F
o FAZo| F2HFEL o) 7 Dol G
At g 00§14 45 hREge AHEE @)
AE71FH R ol 7 BglE-g A4
7hEel v AA A5A0E Hokg v ek 8
T B3vhgE ¥R X E AP §a Xl v)
A Pt A Ak g B EAE Jehigle
W, Z/FHEe} BgE ga Bastglent, 7l
wE HolE A gk Aoz veldeh 2 dFolA
£ AtAd ARAFe) ¥4 5o B3 EE sl
A LA 8] AEA] At 154 S 3o
Az He akge] $4-5ta 2g-zte] AT Re.
A iR SgvEAAE A9
of 3 EE AR F LA HZ Y5} gl
28-2) = zt7te] A Y sHEH 4] B AL

BERREERE

A9 Zolg Yotrr] Sl A AP & A
st e dels] ML Hrbesich et 484
old AA 71EAAE A5z A E AR gon
A &% HF A7) oeid TAZ e 2
2 27 A& 199l viAE Algsld Ao Apgst
Ak,

II.

8 8

LAl &2

ARz FAASs Azl g 4 71K A
X T(Tyvek®), S(Sontara®), K(Kimlon®)2- A}&
slet, 7 A28 42 Table 13} 2}

=1
[=]

2. 2}

Wi (Tw, Sw, Kw)2 AddTelsst 3
o] B4 ANIEQ FC-232(3M, US.A)E AHesld
pad-dry-cure }l.e & A2j3g.en, 712 (Td, Sd,
Kd)& 7142184 43 k=593l DC-5700 (Dow
Corning, Japan)& Al2%}e] pad-dry-cure .o g ¥
v AEVHEE WA AAR F dolo] waufolEg
it

3. dge|

B T I S S PUR - Jﬂ*ﬂ A 74A]
FALE AL Fo] 657 AUJEL Ay
o} 7 Aol Ee] 542 Table 2 9} 3c}, 418 e]¥-9)
Hele Fig 13 Rov F&Azzeld At gl
£ S Yool £5ted Helo] nFuler) Qe o

Table 1. Characteristics of nonwoven fabrics

Nonwoven Fiber content Manufacturing Wexglht Thickness

Warmth Air eability WVT*
retention (%) ¥

T
fabrics % method (mm)?® (ftP/ft2 -min)*¥"  (mg/cm? 24 hr)®

T polyethgrlene spun-bonded 47.4 0.17 38.7 1.05 4994
100%

] woodpulp/poly  spun-laced 69.7 0.30 52.3 94 15168
ester

55/45%

K polypropylene  spun-bonded/ 67.7 0.36 59.2 49 14546

100% meltblown/spun-
bonded

1) KS K 0514, 2) KS K 0506, 3) Thermo Labo II, 4) KS K 0570, 5) KS A 1013.

*Water Vapour Transmission.
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Table 2. Characteristics of experimental clothing

Clothing Fiber content Nonwoven type Finish
Cl polyethylene Tyvek (T) water-oil repellent(Tw)
100%
Cc2 woodpulp/PET Sontara(S) water-oil repellent(Sw)
(55/45%)
C3 polypropylene Kimlon (K) water-oil repellent(Kw)
100%
C4 polyethylene Tyvek (T) dual functional (Td)
100% .
C5 woodpulp/PET Sontara(§) dual functional (5d)
(55/45%)
Cé polypropylene Kimlon (K) dual functional (Kd)
100%
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Fig. 1. Patterns and demensions of experimental pants
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Table 3. Physical characteristics of subjects
Subjects Age(years) Height(cm) Weight(kg) Body surface area(m??Y
A 53 155 51 1.47
B 55 ‘ 154 50 1.46
Cc 50 153 53 1.48

1) DuBois body surface area=H""™ x W% x 7] 84
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Table 4. ANONA results for mean skin temperature and clothing microclimate temperature and humididy

Source df S8 MS F

mean skin finish 102 102 1.712
temp. fabric type 2 .273 136 2.886"
temp. finish 1 .010 010 041
at chest fabric type 2 1.310 -655 4.891**
temp. finish 1 111 111 445

at thigh fabric type 2 742 371 1.875
humidity finish 1 326 .326 048
at thigh fabric type 2 32.220 16.110 4.092**

*p< 1, T p< 06
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Fig. 2. Weighted mean skin temperature.
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Fig. 3. Mean thigh skin temperature.
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Fig. 4. Mean lower leg skin temperature.
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Table 5. Duncan’s multiple range test : mean skin temperature

Nonwc'wen Rest Exercise [ Rest I Exercise II Rest I Total
(clothing)
mean | T(C1, C4) 34.601b" 35.011b 35.227b 35.080ab 35.260ab 34.970b
skin S(C2, C5) 34.363a 34.722a 34.890a 34.835a 34.977a 34.696a
temp. |  K(C3, C6) 34.126b 34.998b 35.217b 35.257b 35.405b 35.018b

1) Means with the same letter are not siginificantly different(p< .1).
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Fig. 5. Microclimate of clothing with lapse of time:
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Fig. 6. Microclimate of clothing with lapse of time:
temp. (thigh).

Table 6. Duncan’s multiple range test : clothing microclimate temperature and humidity

Nonwc.)ven Rest Exercise [ Rest I Exercise II Rest 1I Total
(clothing)
temp. | T(C1, C4) 33.875bY 33.980b 34.322b 33.687a 33.905a 33.947b
at S(C2, C5) 33.006a 32.845a 33.300a 33.507a 33.952a 33.208a
chest K(C3, C6) 34.057b 33.611ab 34.035ab 33.652a 34.360a 33.912b
temp. | T(C1, C4) 33.272ab 33.088a 33.537a 33.39221 34.305a 33.422a
at 5(C2, C5) 32.888a 32.948a 33.157a 32.817a 33.887a 33.076a
thigh K(C3, C6) 33.315b 33.330a 33.547a 33.682a 34.325a 33.683a
hum. T(C1, C4) 75.51b 75.35b 80.27b 79.71b 85.16a 78.127b
at 5(C2, C5) 70.11a 71.17ab 72.46ab 74.07ab 78.70a 72.546a
thigh | K(C3, C6) 75.77b 73.58a 76.35a 76.22a 78.84a 75.469b

1) Means with the same letter are not siginificantly different(p< 1)
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Fig. 7. Microclimate of clothing with lapse of time:
humidity at thigh.

119

HAFe] Z2oh5d B0l 250 |75 0
4§ o] Bellow’s ventilation 9] 3o 2 2
]l Ao A4k =g 24 470 2E 49
ARe S5 =5} Tl AL AsH $Fon
sted A Paee] Ao T ekt 87
Z73el 4] FA42)7k0] ek dFoll 5% wo) gled
#ol FUHA 23] WSl Aoz ArtE

A ETFE 23 FEE 2N ¢ £ 9%
ol 13 ¥% o1F Aol& vehhr] Aztslgd, A +

5Overa]l Comfart Scale

uncomfortable - Euedl

4 — -
v ~
| §;§/\/

2 comfortable

plorest | exercise _ rest  exercise rest

0 5 10 15 20 25 30
Time(min)

5Humidity Sensation Scale

4 moist
3
2 dry
1 rest ~ exercise  rest exercise rest
0 ] 10 156 20 25 30

Time(min)

Thermal Sensation Scale

4} cool

3.

2Fwarm }
rest | exercise | rest exercise rest

™ 5 1w 15 20 % 30

Time(min)
== (1 =2 == C3 =C4 ~~C5 = Cb]

Fig. 8. Thermal, humidity, comfort rating with the
lapse of time.

— 357 —



120

Zhof) AX Ww-G7H2% Sontara 9] 93 FE7)
74 oo, Whirhed Tyvek of o8 55
713 $EelF b BT =@ g% fE
Table 45} Table 6o wEo0] 435 Fo] Fe
oAl Aol glglent £ ZlelE 9w e Ao
(p< .08)7F e, o€ Aegdde] FFE(Table
Dok A5 Aotk F, FFErb 7 H34d
Sontaras ulE AF o] o]¥y Hxr} Tyvekwrh
folH o Yok}l o] Sontarad FE7} Tyvek
Bk A4 Qlaleld LA el I gres wn
A o] EF & U7 Wil Ao A4

2. FH =845 "It

1) 29Z

Fig. 8 & o4 59 A9 8- 289 W59
A7 o] Aol whE 243HE vERR Aotk 247
< aelA o] Fg4-5 vl AL ou|gich 4y
o8 223 AF AgAEe 297 A Fel
HAge) 2% Hdaieha (3) o dhgdch et 434
7ro] Ao el mie} AYAEY 2EAE B FHo
Watstgch ek U7k s A A Ho
wel Zol7} gledct, &, Tyvek £ 244 HYPAEFL
%] A=z 2 Job(2) 2 Fgle 14 5712
o M e 2dze JEhiglev), Sontara 9}
Kimlon & #43% aj¥AEL &5 108 A= 23
B F g2z digch F4719 AdAee] 9%
£ AgeE TR BAG] Hoh2), =& @ P

HEIR AL

(1) = st

olelgt FUAQ Az A|7}e] whg W= 9%
W 2z g Auks o) AR oF & ook 6714
Ao BE il w2 2dzte FAHLR o] e
pol= giglort, Table 704 B whel Zro] Aol
ael s A JolF vehle] FAlT gkAl=l Al
A HAdg F2E Q¥ FFFES} 2
Tyvek o] 7} 73 Ruto] B8-& o 4 ANt 27
W 2agzke] @A) A Esl AF 2= W HIFAF
2 AgofEel Aol wat Fo4Hl el (p< .05)
& 2gAul, Fad gd3e o gk ugle Ale]
5 VeliA = gokeh olv AYA 3 2xvt oS
Fol S YA Eo] o B 2x Ao]F v7)A] £ AL
2 Az}, w3 F3bg 27k o3 25099
k2 8glo] o3 A& & + AAE

2) &84

Aol E 254 $470-2 Fig. 8ol vJebfigich o
oA FE72 o] 45 3-E el Aes,
AR ALF -39 HYAEL 98Tl A
gle] 2% (3)olzba itk 5o AFHIL A|3te]
Ao wat APAE] F-E2e AR At 1
# 5% He (4 ook 14 F47e 24 &
719 &3 13 #5714 bR gebeha
o, 24 FA7lole oo H@xEe] go
ol itk stk oM F&3 A 5 F
=xigle} ol&) 5 Aotk :

AAA oz 2 o 58702 A EEF 2T F

Table 7. Duncan’s multiple range test: subjective comfort sensations

Nonw_oven Rest Exercise [ Rest I Exercise II Rest 11 Total
(clothing) .
thermal T(C1, C4) 2.750a" 1.750a 1.75a 1.000a 1.000a 1.892a
sensation S(C2, CH) 3.300b 2.125ab 2.00a 1.500a 1.500a 2,178b
K(C3, C8) 2.875ab 2.250b 1.50a 1.250a 1.250a 2.035ab
humidity T(C1, C4) 3.250a 4.250a 4.500a 4,000a 5.000a 4.178b
sensation S(C2, C5) 3.125b 3.625a 4.250a 4.000a 4.500a 3.821a
K(C3, C6) 3.3750a 4.250b 4.750a 4.000a 5.000b 4.250b
overall T(C1, C4) 3.125a 3.750a 4.250b 4.500a 4.250a 3.821a
comfort 5(Cz, C5) 3.125a 3.500a 3.500a 4.500a 3.750a 3.571a
sensation K(C3, C6) 3.250a 3.750a 3.750b 4.750a 4.000a 3.785a

1) means with the same letter are not siginificantly different(p< .1).
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Table 8. Pearson’s correlation coefficients between subjective comfort sensation and objective mesurements

Thermal Humidity Overall comfort
sensation sensation sensation

mean skin temp. —0.43* 0.39 0.76***

thigh skin temp. —0.19 - ~0.06 0.34

lower leg skin temp. ~-0.14 0.31 0.34

temp. at chest —0.28 0.57** 0.41*

temp. at thigh —0.48" 0._46* 0.38

hum. at thigh —0.08 0.19 0.77***

*Ip< 1, *tip< 05, *tTIp< .01

o4 ] el ez figket, Aol whet Ajelst
AGcH(p< .05). EE LA weElde 5 F4
FRER Aoz et gt (Table 7). &, &
Fo] A= we} Tyveks Kimlon 2 9 41522
48712 Sontarae)] vw)sjA ZA Z7)Eged,
Sontara-= 13 $47]8 21 £E7]= 4 77 4
Al Aol s F 7bd G 53¢ velich 13
$-% x7)9] Sontara o] F§3 ZhiE ol =
3o} g3l Holn, o] Sontara 8] FHE F7
Fo=s} 27 Wl Eel o]l & Q¥ EM FE7} Fad)
o o &3 AR Aoz Folslch

3) MUbE 2

&5 F4ol o2 Adb4ql A7} AsHE Fig. 8
off Veligicl, A3o)E A48 F Gy 5al A@A
o] Ak A7 o BFFol LAIYlol HEeoivt
(3) =t 3rglend, 80l AFd F 234 AL &£
o2 #gsle] 104 5 Folle AW 3
ok FAZ1e Aubd gL FErlEc Gk d &
#AP Ao el AFgE 2979 F5AE F
B =re ez FRA 297, S
FAHE WEA S eSS & 4 ok zEpd
ARA o) - FEoE okt #be) 7 gl

Agels /3 A AA3e A7 lE A
o) 7k gl ont, FEo] Azgell wa} Aol E el
ek zEy Ay B8R W onlgle Aole
gl o), &l wel 13 FA7lollA A=z o
4 z}e]E vehliglch(Table 7). o374 EAlHe=
A2 diAgr 23 5] olF9] At H=g
-2 Sontara 7} & 2| o] u]s] H=4 Aow HrE
Heow, Tyvek-& 713 2AAT Aoz Hrlsidh

ol Ade FHA 29 S, 2 9%
W 2 - FEsE X Ao BeiiohEs g
AE7HEe] FrhEe A8e FRA el F A o)zt
U2 & A =¥ 5 HAgpe 2Ae 7
& 40l e 9FL vlAe 2qYE ¢ 4+ AN
o gt 371 FA=e F5E7 8 Sontara 9 ¢
T g2 B e 449 AYY B} Yol H &
#H3A s Aoz A,

3. A SBMST TR HHUZIC] AT

AR a5 F345 A Fare] 40pAE
Ala, o] WH AHukd MNHZE GEY 4 gle @
ANE =237 A5 oL, g5 & R &
Az, 87, AN HA-7e] g AR a) 5 AHE
45 slglen], o A3 Table 8o A2k

Table 8ol A ¥ xo] 2472 HFARR o =&
4 o BM) exet ¥ A4gAE ehigch &, ¥
FHF-2o] Fa AEES B st FE4E 2
dzke] G327} el A A Hgte] gE-g ofnlich
FEAL TS o OEE 23 2ae) A 4
FHAE Jehigich Adbd SF@zhe iEYe] o8

) EE, e 9 25 Y YU 4

<l AfHAE velhlglieh

AukA AL A o8y &gl Yo
289 A&7 S8y o g AAE kA
o, BAEAHL Ay ¥4 (stepwise method) 2 3}
gem fFol4FEL p< 12 9Tk

Comfort sensation : Yecom=—10.05+ (0.028)

thigh humidity+ (0.33) mean skin temp.
(R*=0.75)
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Ak HH22 fe] HAelA ¢ 5 5ol fE
F-$19] o E Grst HE & FHAUA R H}
I 8lef, o3 FEIL Ak HHZe AR F
238 Ardd ERAT ek &, HEF-HY o5
FEot FEAF2o] 1255 A Az #A7
ZrotA A 744 AT et AL v wey
oleidt AL ¥ # o8 HHAE P77 A
HA e F54 714l FL L5 o83k Aol
Folias Fadiehe AL & A%+

v.d £

g ato] A AEA A4 Fo] 4 T
W5 g ANE Adslaal AgdTA D AEA A
Ao] $3 Aoz wA Yelfrlgat gn|AE
EtEH A FlA RaAxe AYPerg AR F,
QA 2EARF L AXF S A FEA5 FHA 2
4458 413 £ dre A8 ohen} 3

1. BEFF2 7Hgel o el glglen,
Sontara 7} th& 4ol ¥]#] o} 4Rl whE zo]E
vehiigich Aoz wid 199 3slEg Hee
AP BF o] whE FRI Ape)rh glglond, ohisE
¥ ¥Y¥7135 Sontara o] #j3-2o] thE A 4
Felol) uis) dakeh

2. 95 2xL Ao Ee) g wE fodal
ole glglorh, HEF-9ela LAl B &uigle
zolE veblglcl &, Sontara§ 83 At
7HEF-919] 9B &5 Tyvekdc) fojde
ket a2 =399 B xE Ao wE
EAH o= ou)9l= Aol §isieh

3. 9B R AR LA W 9u)gl
Aol7} glo}A] Brxr} & Sontara 2 ¥ AL E
43 2YAe] o B x5 B} 2e Tyvek 2
o oA e s gskoh

4, T4 gty AHe AR Ao =B
Aql Aol et AL £A44) I8 fod)
o) 3 vl F/EREr) 23 BHETL FL 4
AQ) Sontara 2 € AP0l vhE AF e wjaA o
A3 AAFE & 4 Uk

5 A #84%a FaA A= zie] A
£ FAY A} 2de iR o ey g8

BEAEB G

W L5l £47E AHe HEEe o) 25
G3e FE salolgle, 12w Pibd AApE A%
Ae 227 W AN 430 gust HFAy
eo)gink,

ol e} Aoz AAY 44T AUs e
Foahe AL ABASH VAL FA) Avle
AE g 4 JE EA PYIL ¢ 4+ Yo
o, WeRs iRt FuAEAR BYIRE 5o
AT S WES 2AE A 4 98T T 4 A
ek, ghezel TAolAE AWAA 0] ohd AbeiA)
ARAAQAA o1% £AF AgA ] $5EL wA
2 ol Aol Az JTIIEANA & =i
2 o3k 71 W TAelo) e 85Ik A
A Aol o] A4z Bt L TRk

P e

it

A

1) Dejonge, J.0., Ayers, G., and Branson, D)., “Pesticide
Deposition Patterns on Garments during Air Blast
Field Spraying”, Home Economics Research Journal,
14, 262-268 (1985).

2) AFA, FEFUEY sHALdds) F54dUz
Ah FebAE, 12(5), 35-43 (1991).

3) A9, FLLA FopiA el Wa4 7 HA
of T AT, olSolgoheta HAUAEE (1984).

4) Keeble, V.B., Norton, M.J.T., and Drake, CR,
“Clothing and Personal Equipment Used by Fruit
Growers and Workers When Handling Pesticides’,
Clothing and Textile Research Journal, 5, 1-7 (1987).

5) A4, AdyExQY wdais FEF A

- Az, Adeittz e A48T (1994).

6) A5z, HAa, “ud3}Sae] dtold fg AT
(1) : fAL=2AFA JAHS”, Ard A,
22, 1-10 (1984).

7) Orlando, J.Y., Branson, D., Ayers, G., and Leavitt,
R., “The Penetration of Formulated Guthion Spray
through Selected Fabrics”, Journal of Environmen-
tal Science and Health, 5, 617-628 (1981).

8) #Ag, A4, FRS, “FobiAE At AT
A7, B2 Raa ], 11(2), 91-100 (1987).

9) Branson, D.H., Dejonge, J.O., and Munson, D.,
“Thermal Response Associated with Prototype
Pesticide Protective Clothing”, Textile Research
Journal, 56, 27-34 (1986).

10) 224, A3, gEwirbEAesr $A 2 Agy

— 360 —



Vol. 20. No. 2, (1996)

o o)A+ J3¥, JFFY[FI3IA, 17, 577-586
(1993).

11) 34, 245, 244, “Fo) 427133 dai+
71ge Egrbgel ¥Axe ol g Aeky el
olAE 9%, VITAHHFTEIA, 32, 585-593
(1995).

12) e|¢4, F+&EA, 20|, “HeFe FEEX ¢ =
S7be] T AF(ID) - W) 28] A2)Au-ga &
B2, ekrby esl =], 27, 29-38 (1989).

13) <8, oled, “Afolo] 2y Ea) LB ot

2
T

123

HA A 5ol B 47", LFFAE A, 15, 61-69
(1991).

14) Vokac, Z., Kopke, V., and Keul, P., “Physiological
Responses and Thermal, Humidity, and Comfort
Sensations in Wear Trials with Cotton and
Polypropylene Vests”, Textile Research Journal, 46,
30-38 (1976).

15) Fourt, L., and Hollies, N.R.S., “Clothing : Comfort
and Function”, New York: Marcel Dekker, Inc.,
(1970).

— 361 —



