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Abstract

In order to investigate the comfort properties of aerobic wear with different materials, the
physiological responses, subjective wear sensation and microclimate were measured.

The experimental garment were all-in-one type with half-length sleeves made of cotton/
polyurethane and nylon/polyurethane fabrics.

The conditions of the experimental room were controlled to maintain two type of environ-
ments, i.e. 25+1°C, 60+£5% R.H. and 30£17C, 70+£5% R.H., Air velocity was maintained at
0.25 m/sec all the time.

The results are as follows;

1) At 25°C, mean skin temperature and comfort sensation were not significantly different
among 2 types of materials.

2) At 30°C, aerobic wear made of cotton/polyurethane fibers showed better pleasant tactile
sensation than that of nylon/polyurethane fibers.

3) Under both environmental conditions, microclimate of two types of aerobic wear was not
significantly different.

4) Among several aspects of wear sensations, tactile sensation was the most powerful factor
to differenciate material differences of aerobic wear.
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Table 1. Characteristics of Fabrics

Fabrics
characteristics
C N

t (%) cotton 40 nylon 40 nylon 80
component {46 polyurethane 20 polyurethane 20
construction (wales X courses/inch) 45.0X56.0 53.0X65.0
Thickness (mm) 0.81 0.70
Weight (g/m?) 315.3 231.9
Air Porosity (%) 67.2 70.3
Air Permeability (cm®/min/cm?) 1107 7620
Water Vapor Permeability (%) 41.7 41.3
Moisture Regain (%) 3.1 2.8

Table 2. Physical Characteristics of Subjects

Subjects Age (years) Height (cm) Weight (kg) *Body surface area (m?
K 22 152 43 1.36
L 21 161 49 1.50

* L HEAH L HibE Kol o3 A4
i'“ 3—“& x_.! = H0.725 X W0.425 X 72 . 46
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Fig. 1. Sequence of Exercise.
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Table 3. Sacles of four sensations

. Thermal Humidity Tactile Comfort
Sensations . . . .
Sensation Sensation Sensation Sensation
1 Hot Very dry Very good Very comfortable
(o $ ) EEE EXEY (#$ e} (o $- 393 s} c})
5 Warm Dry Good Comfortable
(sdeh) (Azs}e}) (h EEEE
3 Neutral Indifferent Indifferent Indifferent
(H e}slch) (E5oic}) (ZEoich) (BZolt})
. Cool Moist Bad Uncomfortable
(Fh (s573teh) (vteact) (43 })
5 Cold Dripping wet Very bad Very uncomfortable
(vh-$ Fch) (o] 28)) (o §~ oo cl) (v 2 £ 51ch)
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Fig. 2 Mean skin Temperature for four types of clothings during experimental cycles at 25°C and 30°C.
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Fig. 3. Microclimate for four types of clothing during experimental cycles at 25°C and 30°C.
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Table 4. Correlations among Subjective Sensations and Physiological Responses

Temp. R.H. Tem
inside inside M ealx)l. Humidity Thermal Tactile Comfort
the the skin Sensation Sensation Sensation Sensation
Clothing Clothing
Temp. inside
the clothing 1.000
R.H. inside *s
the clothing 0.563 1.000
Temp. Mean 0.868** 0.666** 1.000
Humldxty TS *» s
sensation 0.435 0.741 0.349 1.000
Thermal e e L]
sensation —0.267 —0.470 —0.145* —0.698 1.000
Jactile 0.417+* 0.692** 0.362** 0.823** | —0.643** | 1.000
COmel‘t e - [T e Y *
sensation 0.471 0.658 0.320 0.876 —0.770** 0.824* 1.000
* 1 P<0.01 * % P<0.001
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Table 5. Changes of clothing weight for four types of
clothing during experimental cycles at 25C

and 30C
Clothing Weight (g)
Environment -
Clothing Mean S.D.
c 0.80 0.14
. n 0.53 0.07
3¢ c+n 1.61 0.09
n+c 2.49 0.62
c 3.38 0.67
n 2.48 0.57
0°
30¢C c+n 5.45 0.39
n+c 5.45 0.14

RETEEER

o
oL
M

g 737kl P<0.01 4FollA
$1% ol 7} vyehdA
Aspo] QU AsIA

IV. & ]

o 350l Sa) b A5t A9 LY
3700l §2)318 viEhAA Shske,

AL

L A2
of 87 - 95

2. AEH R 54 HolA L FAA] 5L AR
¥olu] 25°C §AolME 1743 F27del Ao]7} 3 &3}
1} 30°C @A A & Fo] 14 e} 7)€ st FA7
o] apol7} v} "R skd N+C7F C+Nxch £ 7 3ol
=,

3. g8 esE —fir o we} gt £EHFole
257l F3 45T F FAYI st A¥E 2
o]s] 1739} o}¥al C2} N Atololle F-9ab5 Hojn} &
on] 2 p<0.01 FFo4 FoE 2o 25C 3
7ol 4= C+Ne] &1 30°C &7+ N+C7F %
=},

4. JFNEEE V) 0) e AR &2 §7
Ao &5 Aol aH 25°C @7l p<0.01 5
ol 44 N+C7} C+Nxct fol st Ekeod, 30C &7
o 4% C+Noj N+Cxc} p<0.01 +Fl4 Fo] 34
E%ch

5. 387re oex o¥grel FARE WEHE
ehijn], £3] 27l o Etol] FAE vEPH I 30°
C 701X 1733 29 Aolnche N+Cs C+No
zto] 7L A3 N+Co F7bo] vpateh,

6. o8] FaiEare 37d7telt p<0.01 FFol
A $93E 2o 30°C Bl F45E%e] 25°C
7ol ) Fo¥uch gakoh

7. 98 9% A A= A%
AAH e FAHALL Sl YellE e
el skt

8. 179 ¥q) Co} Nztollv ZA Ao} 2H-E3tel] o]
7b vehdx] skert FatelEel C+Nzt N+C kol
L 28d ZAR 9 Fg3tel spo)7h ebton 53

229 ol 7t AH A

ol AollA] ool B2 At &P HEAfe]
ol 9% bol 7} Aol vehipa] ghom, n @A

Zholl §2) 347}
7} b

¢



Vol. 15, No. 1 (1991)

8

Ho

2 1

1) Demartino, RN, et al., Improved Comfort Polyester
Part [II: Wearer Trials, Text. Res. J., 54, 447-438,
(1982)

2) Cena, K. Clark, J.A., Bioengineering, Thermal
Physiology and Comfort, Elsevier Scietific Publish-
ing Co., 26, (1981)

3) Vokac, Z., et al., Effect of Cooling of Perpheral
parts of the Body on General Thermal Comfort,
Text. Res. J., 41, 827-833, (1971)

4) Fanger, P.O., Thermal Comfort, Danish Technical
Press, 37, (1970)

5) }o\strand, Per-Olof, Textbook of Work Physiology,

69

Tokyo: McGraw-Hill, 1970

6) FHMET, tE%, UETF, KRAKE L ERE
#, Mg TEeE 35, 350, (1982)

7) $ B, RBLEKEFEOLHOEREKREELD, K
HEHR. 10, 6, (1983)

8) HXMF, EFET, KREBEOARIEHHRE B
FKECRHE, 26, (1975)

9) Vokac, Z., Képke, V., et al., Physiological Respon-
ses and Thermal, Humidity and Comfort Sensations
in wear Trials with Cotton and Polyprophylene
Vests, Text. Res. J., 46, 30-38, (1976)

10) #EREESE, BT, SRR KSBETFE & B
RAIR), BFRRBEH, 30, 320-327, (1979)

11) SRk, ZIEE, M3 Zeldlaslz o] BffthaEd) o
£ FHAR B W, SEXELEH 12 285
-294, (1988)

12) E%E, TIFER, oEF AF2 2 AM KR EH
ol B S, MEREPEH, 12, 81-91, (1988)



