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Abstract

To develop the comfortable pesticid-proof clothes, wearing trials for 7 types of existing
pesticids-proof clothes were done mezasuring skin temperature, pulse rate, humidity and
temperature of inside clothing and subjective feeling such as thermal, humid and comfort
sensations at 284+1°C, 754+5% RH, 2.3 m/sec wind speed. (Experiment 1). On the base of
above results, wearing trials of 6 types of new pesticide-proof clothes and 3 types of pesti-
cide-proof clothes as control group were done with the same method as experiment 1. (Exp-
eriment 2).

The results obtained were as follows

1. Heat stress was lower in newly designed pesticide-proof clothes with mesh running
shirts.

2. For the body temperature regulation, it was confirmed that 6 types of new pesticide-
proof clothes made of microporous fabric were better than the others.
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Table 1. physical characteristics of subjects.
subjects l sex ‘ Age(year) ! Height(cm) ‘ Weight(kg) ] bady surface(m?)
A M 21 172 63 1.760
B M 21 170 70 1.825
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Table 2. The scale of thermal, humid and comfort sensation

vote vote

7 = ery hot —7 very humid

6 | [ hot \—6 humid

5 l,-warm '—5 a little humid
4 —not both ' 4 not both

3 —cool —3 g little dry

2 '—cold —2 dry

1 '—very cold —1 very dry

Thermal sensation

7 o
. R — : —
0 10 2 30 6

Humid sensation

vote
(—4 very uncomfortable

—3 uncomfortable
—2 a little uncomfortable

i—1 comfortable
Comfort sensation

40 30 60

Fig. 1. Experimental Process
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Table 3. Specifications of samples
o, . Air Per.! 7‘__ - —_— : Water
Mothoa Density | TRk weignil (cme/ THRSEM | o TSN e Repelle-
Fib (thread/5 cm) (mm) | (&/™ ) c;nié)iistance (kg/cm?) ncy
er !
content weave ) KSK 0592
KSK 0511 KSK | KSK | KSK | RSk | "R 05 KSK
Samol ; T 7T .1 0506 | 0514 | 0570 | 0560 |T,R.H,|H,R,H,. 0590
ample | warp weft P.M PM !
P.V.C. P.V.C.| Plain 47 45 | 03¢ | 367, 0 | 5 lover1so 13.1 100
coating ! |
HYPORA- |Nylon | Plain | 291 183 | 0.15 021 0 10 lover1zo 0.1 | 100
HQ 2,000 100% ; : |
McCoY 1500 |[Nylon | Plain 217 193 | 0.10 70, 0 80 6.2 1 0 ! 80
100% | ; : |

Air Per.; Air Permeability

L.R.H.P.M.; Low Range Hydrostatic Pressure Method
H.R.H.P.M.; High Range Hydrostatic Pressure Method
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Table 4-a. Duncan’s Multiple Range Test among 7 Pesticide-Proof Clothes on Physiological Responses

(sub. A)
meas- | peats/ o Skin Temperature(°C) () Temp. of LC. (%)
g 0 1 S oL £
Heart Fore- Abdo- | Fore- . skin Abdo- jof 1.C.
Ratel Lemp. head | Chest men arm | Thigh | Leg | Temp. Chest [ o lichest)
clothes |
C, 75.32 37.2¢ 34.7¢ 34.7b | 35.82 85,120 | 35.52 35.32b | 35.22 33.2:0| 85,32 | 1002
C, 80.92 37.38 34.9%bc | 34,.6¢d | 35.72b | 35.12b | 35,480 | 35,1+ | 35.22% | 33.9% | 35.3= | 100*
Cs 78.12 37.42 35. 42 35.32 35.68b | 35.22 35.12P | 34.9P 35.22 32.7b { 35.6° | 100
C, 81.12 37.2b¢ | 34,8bc | 34,34 35.0¢ 35,22 | 35.QV 35.32 35. 0P 33.12P| 34.3° | 100°
Cs 78.1® 37.2bc | 34,Qbc | 34,7bc | 35,4 34.9b 35.120 | 35,230 | 35,QP 34.0° | 34.5% | 1002
Cs 76.62 37.33% | 35,23 | 34,7 | 35,92 35.28b | 35.48b | 35,230 | 35,32 33.12b| 35.52 | 1002
C; 68. 70 37.42 35.0%b¢ | 35.02b | 35.72b | 35.2:* | 35.1%® | 35.22> | 35.2° 32.7° | 35.4* | 1002
Temp. of 1.C.; Temperature of Inside Clothing. p<0.05

R.H. of 1.C. ; Relative Humidity of Inside Clotning

Table 4-b. Duncen’s Multiple Range Test among 7 Pesticide-Proof Clothes

on Physiological Responses

(sub. B)

meas | heats/ | . Skin Temperature(°C) ey |Temp. of 1C.) (<
ki I | g ) — Mean || RH,

Heaﬁ;t o Temp. Fﬁfagd Chest Ag;l:ﬁ Fo;:x-n Thigh | Leg ’I‘Sel;llr;) Chest Arlr)lgg‘ &fhlefs%

clothes
C, 82.6° | 37.34 34.44 35.42% | 35.4P 35.24 | 35.2¢4 | 34.9¢ 35.14 33.1¢ | 35.62%| 100®
C, 92.82 37.42bc ) 35.8° 35.7# 36.12 36.0* | 36.0° 35.4P 35.8 32.7¢ | 35.6°P| 100*
Cs 84.7° 37.42b | 35.3% | 35.2P 35.6° 35.6% | 35.4bc | 35.5% | 35.5P 33.9% | 35.3%%| 1002
C, 86. 3% | 37. 52 35.52° | 35.420 | 35.72 | 35.7% | 35.7° 35.6%% | 35.6° 35.42 | 35.2%%| 100
Cs 87.1% | 37.4bcd| 34,9%¢ | 35,2% | 35.6° 34.8° | 34.9¢ 34.9¢ 35.0¢ |} 34.2% | 35.3® I, 100®
Cs 92.22 37.3¢4 35.0% | 35.1° 35.4P 35.3¢4 | 35.3bcd | 36,02 35.4bc | 32.5¢ | 35.1P l0g. 6b
C; 85.3> | 37.3%¢ | 34.9°¢ | 35.2b 36. 32 35.1¢ | 34.9° 34.9¢ 35.2¢4 | 32.7¢ { 35.7* | 100®
Temp. of 1.C. ; Tempreature of Inside Clothing. p<0.05

R.H. of I.C. ; Relative Humidity of Inside Clothing.
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Table 5-a. Duncan’s Multiple Range Test among 9 Pesticide-Proof Clothes on Physiological Responses

(sub. A}

meas- . . . Temp. of L1.C.| ,o,.
uring (be?rfisr{) R(oc)l) Skin Temperature("C) : l\(/IeCa)n Q) I(QAI-f
itmes ecta i | ; f ' I
Heart Fore- Abdo- | Fore- . ¢ skin Abdo- [of 1.C.

Clothes Rate Temp. head Chest men ! arm Thigh ' Leg " Temp. Chestl men l(chest:

Cs 80.4° | 37.2%c | 34.5% | 34.0%c 35.5° | 34.0°> | 34.4°bc| 34,22 | 34.6% | 34.6° | 34.12P(98.7°
Cs 89.8* | 37.2%% | 34.8%> | 33.9% ' 35.6b¢d | 34.9%b | 34,8> | 34.7° | 34.8%" | 34.6° | 33.7%| 100
Cuo 78.6° | 37.3® | 34.4* | 34.7¢ 36.22 | 35.22 \ 34,6°% | 34.6° | 34.8% | 35.5® | 32.8¢ | 100°

Cu | 77.2% | 37.0%¢ | 34.4b | 33.8% | 35.6%4 | 34.3¢ |34.2% | 34.0° | 34.4> | 349 32.0° 94.8°
Ci | 73.9% | 37.0% | 34.8%> | 34.0%b¢ | 35,3 | 34.75%c | 34.6%%c| 34,9 - 34.730 | 34.4> . 32.7¢ 92.1°
Cis | 71.3¢ | 37.1%¢| 34.92b | 34.33bc| 35.9ebc | 35.0%® 34.8° | 34.8° | 24.2° ;| 33.9% 00.3°

Cu 74.0°¢ | 36.9¢ | 34.5° | 33.7¢ | 35.8%"| 34.6% | 34.3¢ | 34.9* | 34.6°° ‘ 34.92b} 33.2%485. 1P
Cis 74.4¢4 | 37.1¢% | 34.72b | 33.9% | 36.0%> | 34.72b¢| 35,02 | 34.7> | 34.8%" | 34.2% | 34.22>(9]. 6P
Cis 73.1°t | 36.9¢ | 35.2° | 34.5%b | 36.1> | 34.7°bc| 34.6°%° | 34.8° | 35.0° | 34.4" | 34.6° [89.5°

Temp. of 1.C. ; Temperature of Inside Clothing. p<0.05
R.H. of 1.C. ; Relative Humidity of Inside Clothing.

Table 5-b. Duncan's Multiple Range Test among 9 Pesticide-Proof Clothes on Physiological Responses

(sub. B)
meas- |y .ats/ skin Temperature(°C) ()] Temp. of 1.C. (%)
ytrlng min) R(O(i)l Mean [-CE RH.
items ecta A

Heart Fore- Ahbdo- | Fore- . skin Abdo- [of I.C.
Clothes Rate Temp. gg‘;d Chest lr)neon ngm Thigh | Leg Temp. Chest; men l‘chest)

Cs 85.9%" | 37.4° |35.0° | 34.6% | 35.4° |35.7% | 35.0%0 | 35.1%b | 35.1%b¢ | 33.1® (34.6%b¢ | 1002
C, 87.5° | 37.4* |35.32 | 34.5% | 36.22 | 35.4b | 34.92bc| 35.12%¢| 35.22% | 34.5* i35.0° | 100°
Cro 84.6%%¢ | 37.4* | 35.4® | 34.9® | 35.6% | 35.3%> | 35.2* | 35.32 | 35.32 | 33.3% [34.6%b¢ | 1002

Cy 83.20¢ | 37.32 135,28 |34.22b | 35.1¢ | 35.0° | 34.3¢¢ | 34,6b¢ | 34.7%de | 32.9% 34.1c 92.9P
Ci 79.3¢ | 37.3* | 34.7¢ |33.7° |35.2° | 35.0° | 34.5%¢d| 34.5¢ | 34.6% | 31.8¢ |34.3bc l97.8P

Cis | 82.3b¢d} 37.4® | 35.22 | 34.5%® | 36.0° | 35.4°> | 35.0%> | 34.8%b¢| 35.1%bc | 33.3" 134,72P |94.6b
Cis | 82.3b<d| 37.3* | 35.2* | 34.5°% | 36.0% | 35.4°> | 35.0°% | 34.8%b | 35.1°% | 33.3% |34.9* | 100°

Temp. of I.C. ; Temperature of Inside Clothing. t<0. 05
R.H. of 1.C. ; Relative Humidity of Inside Clothing.
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3) KRR BE It AR APATIVFOR w]Fe] Hol o]l o5

Kol KRB S1dA A A4 G, G g4, 1Y A sy RNAE FEUszs sbds
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Table 6-31. Duancan's Maltiple Range Test amoag 16 Pesticide-Proof Clothes on Physiological Responses

TR A Hutrt s ggtm Cus, CEgslel

1) BRISE - ISR
Table 5614 2l 5he} o] CoZ&A slg=t A-B

s

(sub. A
measuring | (heats/min) ¢C i Q) Temp. of LC.CC) | (%)
Mean sKin oo | R.H. of 1.C.
Clothes Heart Rate | Rectal Temp Temp. Chest : Abdomen l (chest
C, 75.3¢¢ 37. 247 35.2¢ | 332 35.3% 100°
C, 80. 9 37.3% 35,287 | 33.9%¢ 35.207¢ 100°
Cs 78.154 37.4+ ' 35.20 l 32,71 35.6° 100°
C, 81.1b 37. 207 35.0°7¢ | 33.1°f 34,34 100°
Cs 78. 107 37,24 35.0°7¢ 4.0%¢ 34. 5¢ 1002
Cs 76. 67 37.3%¢ 35.32 33.1¢f 35.5° ! 100°
o 68.7¢ 37.4*  35.2%® 2.7 3540 100
C, L 804 g7.2e7c | 34.6¢f 3.1 | 346 93.7"
C 5 89. 8* 37,2074 \ 34.80° 33707 34. 64 100°
Cio i 78. 6bc 37.3% | 34.8b7c 32.8'¢ 35.5°" 100
Cu i 77.2bd 37.0f°® | 34.4f 32.08  ,  34.9*7¢ 04.8°
Cur o 739 37.08 | 34,947 32.7% | 3449 92.1%
Cis | 71.4¢ 37.1°¢ | 348 33.97¢ | 34,2 ‘ 90.3?
o ! 74.0°°F 36. 9" L 34,6 33.247F | 34,9v7d | g5 1
Cis ; 74.4¢ 37.1°® | 34,87 34. 2% ’ 34, 2¢ } 91.6°
Cis 4 73,147 36.9* 1 35.0°7 4.6 | 348 | g9.5b
Temp. of 1.C. ; Temperature of Inside Clothing p<0.05
R.H. of 1.C. ; Relative Humidity of Inside Clothing
2Fl 8 5w weks HQ e R LI I = A, B 25 A wiukpsl s i, Agee
L7t AR necgs Ak A GEE A @A AAA CpahgAel b4 =gz, Cu Ciet g
2 0FAZS olgd FILE A9 4 Aol AF 2k ALABY AL A sbal Ere)
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Zkol 7 #ghel] whel sweating pattern - £3skA X el FEAHAL AFAE £ 4+ Aot F429 A9
2 Aol & AT AwAole 4rdeh. 29 FAA  olE CoRgAd SIEF AB mF FRel MY ¥
SRR HERe A %ﬂ%&ﬂ %ﬂﬂb QAHA %2 Ci CoibgAel woteh syx 25 $¥ee
skokel. o]l Ask kel ZupAa g vladEd As CpZgAle] wotm Aree Cy, Cpgad dgte
144t mesh 21 2 :g_slre £ 2131‘“4. W Co, Co, Coo3r A1 & Ekel. 28 o] - 3hE 2
o4y 2 A AE A=A} 2 d3tE A5 E 4 ddd
A A WA Bo] RF AP A Table 54 A A3} 3) KRR HE
ot} B AE5d EE APAAY A CupEgA, 5

Y4B AL CEFEA AR 2R, SJEAAG A
2 Ci2,Ci50 Cis, CieB-&A 7 51 2B 73
Ao K 489 2=t ozl ot K KRAR
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Table 6-b. Daucan's Multiple Range Test among 16 Pesticide-Proof Clothes on Physioclogical Responses.

(sub. B)
meas;;tlgggs (beats/min) %) Me;;cgkin Temp. of 1.C.(°C) ‘ R‘H'(yggl.c.
Clothes Heart Rate | Rectal Temp. Temp. Chest Abdomen (chest)
C 82.6be 37.3f 35.1¢7 33.14 35.6° 100®
C, 92.8* 37.4°4 35.82 32.74 35. 6P 100?
Cs 84.7b7¢ 37.4%7¢ 35. 5be 33.9be 35.327¢ 100
C, 86.3b7d 37.5% 35. 62b 35.4° 35,2374 100°
Cs 87. 1% 37.4>7f 35. 0 f 34.2° 35.327¢ 100*
Cs 92.92 37.3f 35.4b—d 32. 5de 35.1b7e 98. 62
C, 85.3bd 37.34°f 35.2¢d 32.7¢e 35.72 1002
Cs 85. gb~4 37.420 35.1¢7 33.1¢4 34. 6t 100
Co 87.50 37.427¢ 35.2¢4 34.5P 35.007e 100
Ciwo 84.6°7¢ 37.42b 35.3v7d 33.4¢d 34.64°fF 100®
Cu 82.2¢7¢ 37.3¢f 34. 7tk 32.94 34.11¢ 92. 9b
Cyg 79. 3¢ 37. 3¢f 34. 681 31. 8¢ 34. 3f 97.8b
Cis 83.9% 37.3f 34.8°7¢ 32.9¢ 34.79°f 92.6°
Cu 81. 6de 37.3¢7f 34.3h 32, 74e 33.68 95. 6b
Cis 82.3¢7¢ 37.477¢ 35.1¢7¢ 33, 3cd 34.74°f 94. 6°
Cis 32.3¢7¢ 37.3f 35.1¢7¢ 33,3 34,97 100
Temp. of 1.C. ; Temperature of Inside Clothing p<0.05
R.H. of 1.C. ; Relative Humidity of Inside Clothing
k,s,mn,'TE"‘_'s'R‘sA'REs‘ R _'—— [
g S: slepping |
Rirest f
1 (‘C)i
123
35T
30 ." n's‘R‘IS‘IR‘S" 3 4
i S: steppng
& !

0 2 R e 3] 63 (min

Fig. 3. Comparision of Heart Rate. (sub. B)

EilAE 9849 A3E ¥ 4 dolsh 23 &
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BAE A4 AP 2Tl dold AF 950 &
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&2 4 990

3

Fig. 4. Comparision of Rectal temperature.(sub. B)

T (min)
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Cy, Cot 84 F4 J5u =7 w3 C~Crs3t g
Ao wlad ggot 25 80%0lAg Vel gl
b 4 S|EABY A dEHY @ Ank
27t Q1A H el Co CioZt g4 74 wholk 6.0x1072
g/cm?/hr o] g3, Cy~CieZgA v ad Aol FT
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Fig. 5. Comparision of Mean skin temperature.
(sub. B)
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Fig. 6. Comparision of the skin temperature of
Chest. (sub. A)
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