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ABSTRACT

The purpose of this study was to examine whether or not heat and
moisture transport properties of fabrics correspond to thermo-
regulatory responses during exercise in men wearing suits made of
fabrics. Four kinds of fabrics (cotton (C), cotton/polyester (CP), wool
(W), rubberized fabric (R)) were chosen and measured their pro-
perties. The air permeability, heat conductance and thermal in-
sulation were affected by the moisture content in the fabrics and the
extent was different between each fabric.

Experimental suits with similar thermal resistance of clothing were
made by using the fabrics mentioned above. Four men wearing each
of them ran on a treadmill at 3 different intensities. Significant
differences were observed for the local sweating rate and skin tem-
perature (R>C CP>W), although the extent was different by the
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exercise intensity. Those differences may be the result of the air

permeability of the fabrics.
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% 1 Outlines of fabrics

Fabrics

C Cotton 100%

CP | Cotton 509 * Polyester 50%
W | Wool 100%

R Rubberized fabric

Thickness (mm)* | Weight (g/m?)
0.740 249
0.722 277
0.584 202
0.159 177
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) (CP), w—n (W) OFEfREDOBD
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Bd1 Relationship between air Resistance and
moisture content of fabrics made from
cotton, cotton/polyester, and wool
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B] 2 Relationship between heat conductance
and moisture content of fabrics made from
cotton, cotton/polyester, and wool
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%2 Mean value for thermal insulation(%) of -

the fabrics in standard state _
C CP A\ R

Dry contact 28.7 21.3 16.3 10.6
Dry space 54.5 51.2 50.0 54.5
Wet contact | 36.5 37.5 30.8 77.3
Wet space 62.5 60.9 61.5 82.3

C: Cotton CP: Cotton/Polyester W : Wool
R : Rubberized fabric
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B3 Relationship between thermal insulation
and moisture content of fabrics made from
cotton, cotton/polyester, and wool

3.2 ERER

100, 130 % & ¥ 150 m/min @ 3 FEOEEHRE
ZHE L3, 130 m/min OFACHEHE 0
WL OPIBWVT, KIREHAEICZRIED S
h, thoBEDBEITIZTEEALED N,
tz. D1, 130 m/min OB OV T ORER
ZLITFICRL 22, : |
F 3 IET RO AL, EEK TR OERE
BEBABREBOBDOVHE L EERFETRL
7o, HALEECEBER IR, LWIhoRBRET
KBWT b, HEHREOMAKIc>h THEIHEN
L7z (P<0.05) %%, 05 oiéhmcid, KRIRSME
MTEBBSEZIAD OG- 1. BFRELEK
i<, HEEEREOMIMCE bBVEL Bt (P<
0.05) #%, 100 & X0 150 m/min OEEIFHT

23 Maean heart rate, rectal temperature and total sweat rate during exercise

(130m/min) _
C (61 = W R
Heart rate (bt/min) 132+11 123+11 12746 131+13
Rectal temperature (°C) 37.6+0.5 | 37.6+0.6 |37.5+0.5 |37.6+0.4
Total sweat rate (g/m’/h) | 709+274 573+126* | 516+£173* | 712+394

C: Cotton CP: Cotton/Polyester W : Wool R : Rubberized fabric ; Values

are mean £S.D.

*Significantly lower than C and R(P<0.05)
Rectal temperature were measured at the end of exercise
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B RIT R OZHENZE(LE A 0L, EBIBIEH

o 20 ET T—RICEBICHENL, FoBOZE

LIZNE D >z, FDisd, AFE TRESR L,

i3, KARRMHERICEZRED SN h -1 UL,
130 m/min B ic CP BXU'W OHED, ChB
SURIIEKLTOEL-T (P<0.05).

# 4 Physiological responses during execise (130m/min)

C CP W R
Local sweat rate (mg/ca’/min)
Chest (fh) 0.33+0.06 0.28%0.06 0.25+0.11 0.31+£0.14
(Ih) 0.75+0.09 0.70+0.13 0.524+0.13* | 0.75+0.15
Back (fh) 0.44+0.17 0.33x0.07 0.344+0.13 0.35%0.18
(Ih) 0.90+0.16 0.79+0.12 0.71+0.18 | 0.92%0.22
Thigh (fh) 0.13+0.03 0.10£0.04 0.13+0.06 0.09+0.05
(1h) 0.2840.07 0.28%0.09 0.26+0.09 0.264+0.09
Arm (fh) 0.254+0.12 0.14%+0.04 0.16+0.07 0.19+£0.11
(Ih) 0.54+0.43 0.43£0.06 0.37£0.07** | 0.55+0.22
Skin temperature (°C)
Chest (fh) 34.0£1.0 33.8+1.2 34.0+1.3 34.4+0.8
(1h) 34.2+1.2 34.0x1.5 34.4x1.0 34.8+0.7
Back (fh) 34.1%+0.6 33.6+£0.5 33.6+0.2 33.6+0.3
(Ih) 34.4%+1.0 33.9+0.8 33.9%+0.2 34.6+0.6
Thigh (fh) 33.0%+0.9 33.1£0.6 32.9+1.2 32.5+0.7
(Ih) 34.3+£0.9 34.2%0.8 34.3+1.1 34.3+0.7
Arm (fh) 34.1£1.2 33.5%1.2 33.0%1.3 33.3+1.6
(th) 35.0%0.8 35.0%0.6 34.1x£0.7* 35.1+0.6
Temperature of clothing microclimate (°C)
Chest (fh) 28.2+0.3 28.3%+0.9 27.2+£0.4*** | 29.01+0.8
(1h) 28.3%£0.7 28.7+1.4 27.4%x0.8*** | 30.1+0.9
Back (fh) 27.84+0.4 27.81+0.7 27.8%£1.3 28.6+0.5
(1h) 27.6£0.6%** | 28.40.8*** | 28.7+1.3 30.3+0.8
Thigh (fh) 27.1x1.7 27.6%x1.2 28.0x1.6 27.9+1.2
(1h) 27.942.0%** | 28.120.9*** [ 29.0+2.0 30.1%+1.1
Arm (fh) 28.8+1.4 28.1+1.8 27.9+1.1 29.1+1.4
(Ih) 29.5+1.7 28.8%+1.0 28.5+1.3*** | 30.9+1.6
Absolute humidity of clothing microclimate (g/m) .
Chest (fh) 15.241.4%** | 15.1+£1.4%** | 13.8+1.7*** | 20.1%x2.9
(1h) 20.3+1.8*** | 18 344, 4*** | 17.941.5%** | 27.1+1.7
Back (fh) 14.1£1.5%** | 13.6£1.0*** | 14.4+2.4*** | 19.1+3.4
(lh) 18, 742.2*** | 16.7+4.5*** | 19.0£3.4*** [ 27.4+1.9
Thigh (fh) 10.3+0.8*** 1 10.1£0.6*** | 10.4+1.6*** | 16.9%3.4
(Ih) 14.3+0.9*** | 13.564+4,3*** | 14.3+3.0*** | 26.6+2.8
Arm (fh) 14.24£1.5%** | 13.7+£1.9*** | 13.0+£1.8*** | 20.0+3.7
(1h) 20.6£2.0*** | 16.9+£4.0*** | 17.61.5*** | 27.3+2.5

C ! Cotton CP : Cotton/Polyester W : Wool
half(fh) or the latter half(lh) of the exercise.

R . Rubberized fabric Values are Mean =S.D. in the first
*Significantly lower than C, CP and R value ; **Significantly

lower than C and R value ; ***Significantly lower than R value(P<0.05)

i@_&ybxd{w‘yﬂfﬁ' Vol. 15



=198 ==

EHBIG 5 20 HH%E TE 20 LRSS L,
KIRZEOEEERI Lz (R4). 100BXD
150 m/min B QB FRTRICE, EBRES X
UB¥, iz, WTROMALICH VT RIRSEM:
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BOMEMRBRKED - ez EHETES O B,
CONTACT #Digaic, akBOMMcE b
5%%%%®%m®ﬁﬁﬂ,W?$é<ﬂot
ZEid, B, BEBIURMKESEMETE
Y, WTHERCLBMBICAR TS - icdd
LRl N B,

—7, LEOXSiIC130 m/min FTEX S,
ERERTIOOHEPEREH» 5 & 7k i
i3, KRFHCL2EESBDONEh -1
B, FEITRPEERIC SRR EMSED 5
hiz. THOKIRGRMEIC L ZRITFRICA SN B
B3, ERAPEBREIC L D B 5 oA, RITER
R W THEb/NE L, RTREWERALA SN,
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ZE 2 BB 20 5y LARE I BRE 3R S 0 B 1]
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BHEREBIC K 2 BRIEILB X UBa v 57 ¥
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ARNEE BSFRTFGBYTE D R TRV LR E
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