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A Comparison Study on the Skin T emperature on the Adult Male - Female
at Environmental Temperature
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Abstract

With a view of to providing basic data for designing male’s and female’s clothes, healthy
males and females(five each) were exposed to three different environmental temperature(20-+1.0
C, 28*1.0C, 32£107C) in the nude. Their adaptation of skin temperature, physiological
responses, oral temperature, blood pressure, pulse rates) and psychological reactions(thermal,
comfort and perceptive sweat sensations) were analyzed to be as follows;

The subjects’s skin temperature had a similar look of adaptation, but the stability of skin
temperature differed at the 20£1.0C and at the 28+ 1.0°C. Males had higher skin temperatures
at three environmental temperatures, but females showed a higher temperature change at the 20
+1.0Ca and 28+1.0C and males at the 32+1.0°C. Thus females were more resistant to the
cold, while male were more resistant to the heat.

As environmental temperature increased, oral temperature and pulse rates also grew up.
Females turned higher in oral temperature and lower in blood pressure, but both sexes had a
normal range of physiological reactions. Even though three environmental temperature were
same changes in thermal sensation at 28+ 1.0°C and in perceptive sweat sensation at 32+1.0C,
the two sexes had the same response in comfort sensation at the three environmental

temperature.!)
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Table 1. Physcical characteristics of the subjects

Item Age Height Weight Chest Skinfold Body Rohrer Vervaeck Metabolic
(yr) (cm) (kg) circum- thickness(mm) surface index® index®’ rate?
ference area(m?”
Subject (cm) Upperarm  Infrascapula Loin

M-1 26 1715 63.0 91.0 6.5 85 9.0 1.76 1.25 89.80 60.26
M-2 26 170.8 64.0 90.5 4.0 6.0 7.0 1.77 1.25 89.73 60.55 .
M-3 24 174.2 61.5 90.0 3.0 55 5.0 1.73 1.15 86.68 62.27
M-4 25 170.3 68.5 84.0 5.0 6.0 7.0 1.71 1.21 84.55 61.60
M-5 25 176.5 66.5 88.0 35 85 55 1.83 1.20 87.53 63.59
F-1 24 159.2 475 76.5 9.0 85 105 1.03 1.18 77.89 57.93
F-2 23 1613 58.0 89.5 8.7 7.7 9.2 1.62 : 1.37 91.13 60.19
F-3 24 168.5 56.5 84.0 8.7 5.0 8.0 1.66 1.18 83.38 58.94
F-4 24 156.5 49.0 81.0 95 9.0 55 1.48 1.28 83.39 57.85
F-5 25 1525 47.0 78.0 95 6.0 95 1.42 1.32 81.97 56.99

a) calculated by Takahira's equation: W% x H™® « 7246 / 10*

b) calculated by Rohrer's equation: W / H?® x 10°

c) calculated by Vervaeck's equation: ( W + C.C ) / H x 100

d) calculated by Nakagawa's equation: {(591.620 + 3.815W + 2.434H - 1.689A) / 24) x 12
W : weight(kg) H ' height{cm) A : agel(yr) C.C. ' chest circumference(cm)

Table 2. Physiological characteristics of the subjects

Body Blood pressure(mmHg) Pulse rate
Subject temperature( C) Systolic Diastolic (beats/min)
M-1 366 t+ 0.1 1091 73+2 91
M-2 366 £ 0.2 106 + 2 80 t 2 75 t 2
M-3 365t 0.1 1311 7122 73+ 2
M-4 366 ¢ 0.1 114 ¢+ 1 69 + 2 74 ¢+ 3
M-5 365 £ 0.1 116 £ 1 68 + 2 78+ 2
F-1 370 + 0.1 97 ¢+ 2 67 ¢+ 3 871
F-2 363 t 02 117 £ 1 &t 2 77+ 1
F-3 366 ¢ 0.2 811 67 + 2 74+ 3
F-4 369 + 0.1 9%+ 3 64 + 3 8 +1
F-5 367 £ 0.1 9% t 2 68 ¢+ 2 88 + 2

22 434N 2 @HxA
AYe Fotear WEHPs APUoM on) AL AHN F 19959 59 21d~59 319
Az dede] 87 xd9 4L A AL 2A Wy TR g HYu(mE,
1983)ell A1 zjejat ] o v Table 33 zc},
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Table 3. Environmental condition in laboratory

item Environmental Relative Air movement Effective radiant
Laboratory temp.(T) humidity(%6) (m/sec) temp.(C)
Control room 2811.0 50+10 0.1 0:0.5
Experimental 2011.0
room 2811.0 50110 0.1 0:05
33:1.0

AY ddd dFE uXE A ¥E 29L M WAy Hae AJAE T T
FYAIZH09:00~13:00/14:00~ 17:30)tholl A& AASAI, A= €BF7E A G2I2
FHRG.

2.3 d¥d<A

A &M Fig. 13 2o

O AdAE JuizddAA GA(HE/HE 2= o))e) 2 1AL T AARE HAoh <
A& HAste T, FAF A sensorg FAUY.

@ 534 44 Hol A2, Y, Ware, S99, HAA, ADH PR A% AP 4
HE e,

® 3 44 AF 1080 W72, e, WASFE checkdta 308wt HF WS A
AR PR AAE oJAtd] e FHE g3 ¢ upgeAM e BAL FFS Hagsr] 99
20cmEole UF @ Selveh.

0 30 60 9% 120 150  180(min)
l T o e

[ control room experimental room
subject seated with

sensors attached

* % * %k * * *k * * % * *x *x % % %k %k * %

* : skin temperature, physiological response(body temperature,
blood pressure and pulse rate) -~ checked
@ : psychological response - ascertained

Fig. 1. The procedure of the experiment
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Y| §#&& Thermistor data #HE#$EE(DY22-1,Takara, Japan)E ©o|&39 #mEe 58 RA
o):forehead ‘& epigastrium A ¢:ant.forearm ol ¥ :ant.thigh 3% :ant. leg)oll &3t &Asgon,
HAo o 2EFHE gy o

T=(98A + 32.8B + 196C + 172D + 20.6E)/100 (male)

T=(10.3A + 31.8B + 190C + 197D + 19.2E)/100 (female)

! Forehead

¢ Epigastrium
! Ant. forearm
> Ant. thigh

: Ant. leg

WO oW

Fig. 2. Measuring point of skin temperature

242 A3 v
T7 &L HAAA2A(AT-500, Taiwan)E, S
7] B, 7] €4E SAHsAY. Aty 245

& AAE XA (AS-115, Japan)E o) &t F=
Hoz 18 SAs Y

244 A3 g
434 99, AR 4GAE dEZINZHHN TSR AL, A4 wdaAHE =@ 3
SAE AR E 2 1 XS Table 49 2t}
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Table 4. The scale of thermal, comfort, perceptive sweaty sensation

Scale Thermal Comfort Perceptive

sensation sensation sweaty
sensation

1 very hot comfortable clammy

2 hot slightly uncomfortable sweat

3 warm uncomfortable dripping

4 slightly warm very uncomfortable

5 neutral

6 slightly cool

7 cool

8 cold

9 very cold

2.5 A w5 A<

A7 A& PC-SASE o839 2 &3 7&stdA AR WAss A, A, B9 xlo]
7t AE7HE golR 7] 98l Repeated Measures ANOVAE Aot £8 f9x17F 9= 89
o] t&#lA £ Duncan’s Multiple Range TestE 3t ).

3. 35+ 4 2@

3.1 y§¥-29 wst

7} 20+1.0TC9 #3

87471 20+1.0CAA 9] Ao wate] g JU(S), FAUR), AHE(DA FI4E A%
stk v FEo] Q= AAE dotEy] Yo B =EJFRE 180F FUAF FHAxE O
THEH 180% FUoR MESHAA AT BAE Table 590, Azt Ao ©he wr2e ws ¢
4 Fig. 39 Yehidch

Table 50 9Jstdd, #3x=F FAFHH 180% T oAM= FAA47F AXNHA Fspo, & -
W EF 2z 394 R), AE(DAA F92Hp=0.0001)7F AAHACE T2y, §HxE O FH
1808 Ftelle ES)(p=0.0430)0A4 Fxrt AAHR oM, FRE 9 E(R)(p=0.0001) A =
T AAH D ARPA(MAME F27E AR gkt A=t F949(R)(p=0.0001), Azt
E(T)(p=0.0006)0 X 25 FoJap7t AR = At olgt o] Fate BANE AFNH WF
TAS FAT VR WEte] AT JFor FANLE FFFE 180F FHo Aol WE F9
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Skin temperature (C)

A7t QA=Y o, #FxE NEAAE AT VA Q8 o]FTHE 180ENNE 49

shol bS] Ate] wE foxlr} AAHA @e How gyzhgy}

2y Axbs gatet e #4xd QOEFEH 1808 FUIE At mE o3} LA H of
BRxE VT oJFoE o] AHHog Wity Y ¢ 4 AU T3 Gy g5 me
AR fFAA7E AR 2tF FH7I sl Lxo] @ MEYRNS L Bow 2} g
1980) <+

Z

_10

LS

o™ (Brown %, 1980), Q1Ale] 2} R9jw mRr o= Sx2x7t Qoks A (Wermer,
ol FY 2T Ry 2xx7) Y& L 4 UL
Table. 5 ANOVA table for the skin temperature at 20+1.0C
A berm of Sex Source Df Type I Mean F Value Pr>F
experiture SS Square
Total’ S 1 60.6063 60.6063 254 0.1181
R 4 1528.7533 382.1882 2545 0.0001°**
0~180  Male T 18 2109943 117219 2012 0.0001""
) R+*T 72 96.3030 1.3375 2.30 0.0001
(min) R 4 24501574 61253 18.17 0.0001™
Femal T 18 510.4597 33.7068 44.82 0.0001"**
R+T 72 80.2546 28.3588 1.76 0.0001°**
Total S 1 70.5978 70.2978 434 0.0430"
R 4 1034.7389 258.5947 21.67 0.0001°**
90~180 Male T 9 2.6869 0.2978 1.07 0.3896
. R+T 36 6.0374 0.1677 0.60 0.9641
(min) R 4 14300670 3575168 1623 0,000
Femal T 9 27.8665 3.0962 3.34 0.0006""
R*T 36 209910 0.9036 0.65 0.9397
38
37
36

26 L

% L
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®:  forehead M. epigastrium A:ant.

X:ant. thigh x:

Fig. 3. Variation of skin temperature with lapse of time at 20+1.0C
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Fig. 391A Azt Z3te] g dy9 g 48 &4 xd AFFH 108 < d9 2F
73 sgstdnh. gaiE 589 2FE 10 B¢ 4 2CARE FFdRod e o 1T st
o ojxte] WE-2o] Yart ZA FHFE ¥ F T ¥xt opvg Z ¥4 Hau SEAE
xZ AFEEG APFEA A GAE F 2T, d2e & 33CTAHAE F7H8t dAEY 427 -9
o 2ExHe Fo] Z/ES @ F UUG BHUFLEL FHxE AT v FExE 1808
B¢ HFL AAE o -36T, AT & -22TY Aolg vedo] A s WE FANFZ
o] MEL A7t datEn o 14CAHE 27 8 A & 5 UM

olg|g AR AA Y TR AX R LEAV EFE AL v A FASA FH
e wols o] SFHHALM - BA H, 19DE AN & F ARl Az ¥ LxA}
Z7vete] AE@|AAAM A5 Hold Bk ofyet & AFolA vehd BT (P29 ¥E(F
-36T)o] FAL fFAAE & IFE HHA &= A& ¢ F AR

2 B9 NReg Aupy, PR ARe @79 2duFd @E Fad dHFol @
FckmE, 1983)oju2 F 2F tAHE e JEUAR YW E Hlud 2Y AxE A%
L5318 YEdo] ExlEg ¥ 25 E UHEUNY. 4ES dA Y AS FHxF 408 A=
sgatAet aF g s At oA A8 dEn. 2y Axs A9 Fe e dErduh

TR ol Fue] Yy zole A7 FARG ¥ siAgo] @Wol AL ddd
FdFoz H2eoMe AU F dEAo] Fxiu 10%Y FHol WgAdel atte ol&34 dA
SACHEF M, e, 1986 Fith 4 4A, 1990).

AR RE FY BT 338 & e Ul F @xs 2%9 IS dEd F gAz ¢
AHE FFE gAY, s AEHA F=HE el dPFRANE EARY A Ee 2
=& YeERAG

aga FIEIRL dA Gt FREY @A deht oxie HFE mRLo] dxEg won
53] 20TH2AM o]z ddo] Tz dyda+e XA

ojdel AHdA MBAAAME FY EF 4 w2 Holrt oW, qzie HEA W
FdFoz AFAAHTF o] FARYG Hi, FIRYG AR 9P LEAE AASA F9
of digh Wol FHo] 43 FaEY Uidtgel Am, wRL9 RS SN w9} A
AR-o] LxAAE A A AR AEHHQA sFog Ase FAREY qz7h A HE
d B& Ajzte] A8 =i

Lo

1}.28+1.0TC9 #874

71L& 20+£1.0To 9} o] MESHAA AAF F3E Table. 69, Al Z o] wa v W
3} %FAHS Fig. 49 JerdA
Table 6o 93td, 87 =& AFFE 1808 Ftol 4M(S)Hp=0.0447)A F 2zt A A

on 4y 25 4zt F4ER), AR(DAME Fatzh AAHAT 228n #4xF OERH
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Skin temoerature (°C)

180% FUANE Al AE(S)(p=00036)M At ARG 2gP: GAE g
(R)(p=00008)l & #9427t Ax=RoY AADAME FAR7t AN @ggton] azps
9 (R)(p=0.0001), AIZHE(T) (p=0.0001) Z5olH Helxt7h AXNHAUTY. VA7 20+ 10T
2ol BLIOCAME b ¥ 2L BHLE O o Fol= Azto] The $oa7} x5 ero}
B4xd N olFo AFsHE: FAL UEUNT ojxte QRLE §oart xS o] Farsh
ol Y,

Table. 6 ANOVA table for the skin temperature at 28+ 1.0TC
A term of Type I Mean

. Sex Source Df F Value Pr>F
experiture SS Square
Total S 1 77426 77.426 427 0.0447
R 4 636.4601 159.1150 6.70 0.0014™°
0~180 Male T 18 46109 0.0251 2.68 0.0003"**
) R«T 72 6.6720 0.0926 0.97 0.5548"""
(min) R 4 10458437 261.4609 17.74 0.0001°"
Femal T 18 39.2250 0.1791 22.39 0.0001""*
R«T 72 195124 0.2710 2.78 0.0004"
Total S 1 89,6168 89.6168 9.46 0.0036"
R 4 361.2004 90.3023 7.94 0.0005""
90~18 Male T 9 05588 0.0620 0.88 0.5449
min) R«T 36 2.4242 0.0573 0.95 05498
min R 4 6643538  166.08%5 20.26 0.0001"*
Femal T 9 29195 0.3243 5.07 0.0001°*
R+T 36 1.9285 0.0535 0.84 0.7304
38
.

SS'MW—W {
b LAt

3 L W

4
34 9 e T e e R
33 ] &

28

27 +

L ! " n : L L L L N n N N " ' . . . N i "
0 20 40 60 80 100 120 140 160 1800 20 40 60 80 100 120 140 160 180
Time (min)

EVVQ:foré'headr i:epig'astriur;l'A:a'nt. forearm
EX:ant.rghigh X:ant. leg ,imearn skin temperature

Fig. 4. Variation of skin temperature with lapse of time at 28+ 1.0C
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Fig. 4914 91 9329 wal A AWy, $4xE AF 108 ¢ ¢4 25 diAz o
A FHE FANAT ARE BAxE AT Z BT Ho LEAE 313CE HEUARA L,
AYERAGE 419C2 SEA/} AAE @8, @te @4 A5} A9 W3 o] 4R
AFFEA7LA FAHASD

Zk 29y WRLeg AWuY, FHEQ ARF FEHLS @737 20+10TS Zo] Uity 7
o wsgle] dAZ e AT Jehidod, 48 #HxE 308 olFFHE @A 2=
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10T Ze] HArt FARG A Jestt.

ol4e] AN FA7|L 28+1.0TE B EF Aol wte o3 MxHd& Y82 84
ofo} Y@zATtoz ALz o]l JHewoR AxAN Fgo] JHF HE 2IATARFULE,
1995)9 e ¢ 4 AT 2B oHF 2AFPRAAME dUY FARY ExE vMRT A
F& G en, AEe AR Jzte AolE vetd AL Ao watAte] wee] 9
3 ddAe dFos et WP Aste date wis ¥ FFEE)Q AEZAY A
g Waxe @ FEFEH Aol HE(ER, 1954)012hxn Azt '

o. #37]2 32+1.0TY WP

$A471L RF10TAMY AR WAzd & PE(S), FHAER), AU F4% & AT
A& Table 790, A1zt Ao o sR e Wst F4E Fig. 59 et

Table 76 ©J3t¥, 874 % 2FEEH 1808 B¢ AU (OSAME FIx7E AAHA F%H. &
W 2% 2z AzbE(T)(0=0000D)ME faat7t a8 #48R) (p=0.0002)0 A& EA=
497 AAFGA a2 FAHxE OB 180F St gy BT AUO)AAE Fat
7 QA H A ggron FAM(R), AZBA(T)NA K47 AR HA FAt.

ol4e @A F|A7|L 20+1.0T, 2871.0Ce 28 #7372 R2L10CTAME ¢ 25 &
AxE AF 9EREH 180F T AZRE(DAM FAdx7t AAHA o @ate HR9 4A
37t ALEAH FYF NN dEhRAD, A AL@Fd v& n2@dFAA FR2o] ¢t
AJstse Ade] wE AL 4 F AUk

Fig. 504 ¥ w329 wsldeds 4uud $3xd AFHE 108 Fdo 94 257 &
3 AsstAch EAE 108 St dEst A 848 A€ dEdEA, 4 79 25 <9 09T
o A4dgen, dae A g sEHzE A F8% A4S JdeEhliEA 4 R BF o
05C9 4%& Yetdio] dxe] Wi 2o Azin A Asses RE ¢ F AU B9 ofy
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B oA 2 A Hu 2EA 87 & AFo) vjH YYFRANE 08CHE So]SK
% 9AbE o I3CHE FolE9] 87712 325 10THIN Wate 297k LRI} odxpo] Hla] Y
A H HolAE & & AU YD FIEHRLE BALE YT MoA BALS (05 To
o AT ke oF +09T, WAE o +13CY A)E UEhio] neBAe LU o Hw
AR WELE FUst mxd A ¢ 4 AU

Table. 7 ANOVA table for the skin temperature at 32+ 10T
A term of Type I Mean

. Sex Source Df F Value Pr>F
experimene SS Square
Total S 1 4.079 4.079 0.16 0.69%5
R 4 389.0807 97.2702 354 0.0244°
0~180 Male T 18 426364 2.36%6 20.17 0.0001°**
(i) R*T 72 15.5682 0.2162 1.84 0.0002"**
min R 4 250.1434 62.5359 2.11 0.1177
Femal T 18 29.6164 1.6453 8.15 0.0001°""
R*T 72 13.8800 0.1927 0.96 0.5827
Total S 1 1.9456 1.9456 0.13 0.7172
R 4 160.4278 40.1069 2.70 0.0601
90~180 Male T 9 0.2792 0.0310 0.88 0.5452
(tnin) R*T 36 0.8684 0.0241 0.68 0.9115
min R 4 1145227 28 6307 1.59 0.1925
Femal T . 9 1.1172 0.1241 0.65 0.7497
R*T 36 5.4078 0.1502 0.79 0.7949
38
;
- >
> 3
36 < ]
c %] ¢
:3 34 3 )
5 3
= 387 3
(]
% 32 |
= 31 |
&5 30 }
29
“28 |
27 b
t SO L N S SO S n -

0 20 40 60 80 100 120 140 160 1800 20 40 60 80 100 120 140 160 180
Time (min)

® forehead -}epigastriumA:Vant.'forearm
X:ant. thigh X:ant. leg ® mean skin temperature

Fig. 5. Variation of skin temperature with lapse of time at 32+ 1.0C
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olg} o] TR AR R 27t FolEE AL LBAAA M AFEH HFL
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Sx2 #FA37] wEeit
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EhE AL A3 =R xHKawahata, 1960)9 &4 A 715 zkel(Silver T, 1965 Morimoto
5, 19819 9% oJxte] Wk wdH FH2 JXrst FA(Fox 5, 1969) E¥Fo] HIV|(KE &,
1987) W&olt. 3 o)l d Aeld Ao] olYolE ulAE F2 &3 I wIk sHASH
wEth (AT - ol&d, 199)E Bz A7 gdaixl Aoz Aztdnh. weha o wis g
27} g el 9% WEEUAgAN n2AA Y HEwHo] ¢4 Ao A
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Feol s MIPAHER, 19549 At &5 - dEH Y Aol A9 HE20] oA
H8) £Z o) 5ol A&Ho] AYPFRANE GAY FHE-o] FA eyt

oj4te] AuoA nI&ZAANA T Fike o WASFWAXNE Hz2EH T4 AAY 7E
atolel oa Fzlzt At AL & F YAk 2R AR FAHS FUAME A A28
I g &AM E GAG 2L AFHAAM FJF2o] AAFHE A & F AN+,

flo

3.2 A4H wg

A(S), AIZE(DA & A4 wbgo] dis] £AAEAg AAXE Table 8o, A w39
A7) w2 W3k FE Fig. 69 YeERU AT

Table 84 A (S)IM we §9at AoNE #7471 28+1.0C(p=00117), Wutsof A
T 3241.0T((p=0.0334) 285 AddMe 47 d4e  #FA712 20£1.0T(p=0.0405), +%71
e Al A7 ZFAA AAHAGY, AIZBEA(T) @e foate dxte Ao A7 20
+1.0T(E=0.000D)l A, HutS Al FH7]L ZFA, gL 847 ddo] #7372 32+10T
(p=00114) A AAFHFow, Fdate M Hubees §7 7] 20+ 1.07C(p=0.0001, p=0.0001)3 28
+1.0C(p=0.0014, p=0.0130)°l A AAHA o™ FgdA e A Fox7t AAHA] Aot

olFel Aol FF-2oX o] wE {FoArt #AxE 2AFTRE 180 A Ft AAH
BH7]2 28E1.0CAA T ALAME Fllo] & {Fojart AAH A3 pF-go] e
& JEMUT 847)€ 201210CoA 9328 Hdo] wa goxts QAR oy At
< FE7] - §A7]) 25 A g {9 QA A,
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Table. 8 ANOVA table for physiological characteristics at each environmental temperature

Region Sex Source Df Type I Mean F Value Pr>F
SS Square
20t1.0C S 1 65213 . 65213 2.01 0.1938
Total 28+10C S 1 46739 46739 10.56 00117
32+10C S 1 0.0085 0.0085 0.07 0.7923
Body 20+1.0C 18 10.2212 0.5678 6.43 0.0001°""
Male 28+1.0T 18 0.4894 0.0271 2.73 0.0014"
Temperature 32+10T 18 0.2475 0.0137 1.30 0.2120
20+1.0C 18 18.1955 1.0108 6.34 0.0001"""
Femal 28+10C 18 0.4903 0.0272 1.36 0.1808
32+1.0C 18 05153 0.0286 0.59 0.8941
20£10C S 1 62646368 19.6338 2.49 0.1529
Total 28+10C S 1 3326447  3326.447 4.00 0.0806
32+10C S 1 5627.137  5627.137 6.58 0.0334°
Pulse 20£10T 18 17153263 95.2959 8.32 0.0001°"
Male 28+10T 18 698.9052 38.8280 2.12 0.0130"
rate 32+10TC 18 3080210 17.1122 1.55 0.0976
20+1.0C 18 20492000  113.8444 5.13 0.0001"
Femal 28+10C 18 626.0000 34.7777 272 0.0014°
32+10TC 18 2783368 15.4631 2.16 0.0114"
20£10C S 1 2020689 2029689 5.9 0.0405°
Total 28+10C S 1 32.8474 32.8474 0.07 0.7952
32+10C S 1 032.8474  932.8474 1.43 0.2663
20+1.0C 18 399.2842 22.1824 0.75 0.7531
Systlic  Male 28+10T 18 1125263 6.2514 0.25 0.9991
B 32+10T 18 6265263 34.8070 113 0.3465

20%£1.0T 18 673.78H4 37.4327 152 0.1069

Femal 28%10¢C 18 580.3368 32.2409 1.57 0.0924

Presure 32+10T 18 570.3368 31.6853 2.16 0.0114°
20+10C S 1 10164.321  10154.321 17.86 0.0029"

Total 28+10C S 1 9950.658 9950.658 7.19 0.0279

32+10C S 1 18635389  18635.589 19.19 0.0023°

20+£107T 18 992.5263 55.1403 2.05 0.0618

Dasalic  Male 28%10TC - 18 560.4842 31.1380 1.54 0.1012
32*+1.0T 18 1000.9052 55,6058 1.73 0.0529

20+1.07C 18 500.9473 27.8304 131 0.2108

Femal 28*1.0TC 18 284.8000 158222 ¢ 101 0.4617
32*1.0T 18 452.1473 251192 1.23 0.2653

Fig. 6914 A3 whgo AR ze] wg Wsdde vy, Aee 9 5 F4x 9
69T0.7CAHEA - o4, 1992)elhell £3tAct. 2eln Al §47]e B4 ogzrt Faiug
=4 HERT ole ARxWHTY d £4do] FREY AL o] FHLo] FAHRT o =)
A A= APATGEH, 1986)9 XA §737)2 20+10TCAME $HxS 1508 7
A= HY BT &% 4eE JEuie] Meol HB=E: d4e veudh 2y #7371 32
T1L0TANE 8371& d 25 oFze 448 dehidoy dute) e ajojs 8737)e 20
t10CE €2 BX10CEGE 32+10TAA HA debd, 94 Yehd w529 datel o] 3
28N FUY A2 Aot A A& @ F AU dAE A7) 20+11.0TH 28+1.0TC
9 AZo]l Ag HxdHoHY HY BF #7720 ¥LFE, ALE o] EolAE YAL HAY
o olst e At AT 8o Yest Ao L nAYdn B MPA (P - WH,
1976)9k A A| 8} U .
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Fig. 6. Variation of physiological response with lapse of time at
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each envirnmental temperature.
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& Ao AZATGIE, 1992). 222 Al §37)e ZEAM A7 dalro =4 et o
B71€ 20£10TAHAM BHxE 908 374 Ase T gR"ge e Yeiiglen, #7471
FZE10TCAM = AT F5e& dehiA Sk o4 daoly wutse gLy Y w
T MY RIS BEe ¢ F AU WHE HURT 874723 WS BAS Ehhx o
I ETAAA FEE el ow, FRol vls odate] Wgto) Mo Wupiols gal A3a
A dERT gy F4ENg Jdeidel %7 We 90-140mmHg, Y] Wte
50-100mmHg('d 71§, 1994)9] W9l &atu}.

33 48349 wg

HEH Wkl disl JH(S), AE(Tel we EARNG ABE Table 9o, A A wa
Aed whg o] Wsl ¥4 Fig. 79 YA

Table 9 A QE(S)o] @& Hoats AMuw, 2R A $H7)S 2 F(p=0.0034, p=0.0015,
p=00497)AN frf A7t AAHR 2w, HHFL f3rt A AANHA P, 283 Zp2AH w
e g vEhd #7372 32+ 10T (p=0.0022)4 $27} 25}, AIZPA(T)ANE &
AT 2E1L0TE=0.0022)e4 233, A=Az, A3 d37g 2% §9%7F A"} A2
W3 HFzte] #47)& 20+1.0°C(p=0.0001, p=0.0090)3%} 32+1.0T(p=0.0001, p=0.0001)o A £
927 AR = A,

Table. 9 ANOVA table for psychological reaction at each environmental temperature

Type M Mean

Region Sex Source Df sS Square F Value Pr>F
20+10C S 1 165142 165142 16.88 0.0034°

Total 28+10C S 1 155571 155571 20.74 0.0015"

2*10T S 1 09142 0.9142 5.33 0.0497"

20%10T 6 1.8857 0.3142 1.83 0.1348

Thermal e 2B+10T 6 22857 0.3809 1.79 0.1464
Sensation 2+10T 6 41714 0.6952 406 0.0060"
0E1.0T 6 113714 1.8952 2211 0.0001°"

Femal  28+10T 6 1.6000 0.2666 1.96 0.1109
32+ 10T 6 12,000 2.0000 12.93 0.0001"""

20*10C S 1 0.2285 0.2285 0.09 0.7701

Total 28%10C S 1 0.2285 0.2285 1.00 0.3466

2+10C S | 00142 0.0142 0.40 0.5447

0*1.0T 6 0.6857 0.1142 2.67 0.0398

Comfort /e B+10T 6 0 0 . .

Sensation 2+10T 6 15428 0.2571 6.00 0.0006""
20%10T 6 42857 07142 375 0.0090°

Femal  28%+10C 6 0.3428 0.0571 1.00 0.4481

2+10T 6 27428 0.4571 16.00 0.0001°"

Perceptive  Total 32+1.0C S 1 46285 46285 19.64 0.0022°
sweaty __ Male 2*10T 6 33857 11142 26.00 0.0001""
Sensation Femal  32+10T 6 0.2857 0.4761 050 0.8020
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Fig. 7914 Alg]& urgo wzgAe AuEd 2334 87372 2021.0CAAN FAE=<cold>,
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Fig. 7 Variation of psychological with lapse of time at
each envirnmental temperature.
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