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< Abstract>

The purpose of this study was to investigate two different kinds of t-shirts on thermal responses at air

temperature of 23+2°C, relative humidity of 70+ 5% and wind velocity not more than 0.5 m/sec. Five
healthy men wearing boxy type t-shirts or fitted type t-shirts, participated as the subjects. Rectal temperature,
skin temperatures, heart rate, clothing microclimate and subjective sensation were measured every 2 minute
during experiment(rest, walking, recovery each 20 min.) and compared between two experimental
garments(boxy type and fitted type t-shirts). Rectal temperature was lower in recovery phase at wearing fitted
type t-shirts. Chest skin temperature was higher at wearing fitted type t-shirts and thigh and leg skin
temperature were higher at wearing boxy type t-shirts.
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<Table 1> Physical Characteristics of Subjects

‘Bubject | Age(yrs) | Height(cm) | Weight(kg) | R.I*

A 19 180.3 66.1 1.12

B 21 179.7 73.8 1.27

C 21 173.3 52.2 1.00

D 23 177.8 73.8 1.31

E 21 1714 64.5 1.28
Mean+S.D| 21+14 | 176.5+4 | 66+7.9 |1.196+0.31

R.I*=[Weight(kg) x 1000/Height(cm)*] x 100
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<Table 2> Allowance of T-shirts 4. MBS 20
DowyTvpe | TnedTyee AP £, A4 B 87 5o 229 o
Bust Girth (BG) BG + 25cm BG Aro] Q100 Eoldt & AlEA(EA o
Armscye Girth (AG)|  AG + 15¢cm AG dol B AT F dAd(@Ae= 23_—2(:’
biceps Girth (0G) |  bG + 15cm bG BHEE 70+5%, 71F 05m/secol3h) ol YAFHAL
Waist Girth (WG) WG + 25¢cm WG o, 22 2HJAME 238 S dyeli e e
Backbength (BL) 1/4Height+ 15cm|1/4 Height+ 15cm 3]_1 3087 o]_zg_% -ﬂﬁ_ _-§-_ _}_ /\]zg o /‘]/\]6]-9\11:}-
AYE A 208, +F 08, 38 08 o2
3. 2N AABIALH, &5 step testerE ©]§3t wHE
Bafoll s)gel= 60steps/min £E2 Hagch 47
A AE77HE 53t AR, HEe dukg, 9 A7He QA circadian rhythmS T#E3F] A 9-
Y 2-FEE EVALE FHEAUH, 124, &% 2-54]0) AAtgon, HEA BF £
ASHRAES] % 287, &7 #3479 84 3 A7l A¥S stk
#A4e 2% 7HH o2 ZAMETh

AE-20 2= thermistor thermometer(YS[Precision
4000A: ZHE 001C, d&)E olgdtq AF2EE
&390

e ool 7 28 WA Sohel
9} 52 Y] thermistors: #2Fsle] ZA (Digital
Surface Thermometer, YAMAKOSH], ¥€E)3}4 2
H, B 72 A aEY 4UE 53HEAR
g, 1992) 93| ArEtgirt

A= wireless heart rate monitor(Nissei, Y&)
g o143ty FAsgon, qEY - FEE T
F9o digital & - %X A (Thermo-hygrometer
TRM-CZ, 4&)& F&ste] 33 Arh

=

FEF AHE 2AE Hdld 2dTe
ASHRAES] AXAEH 7T53S AT, 87
I FHHPE FE FFOEA 45FOE o

(Table 3)3} 7o) AZ=shste] 23T

<Table 3> Scales of Subjective Sensation

Thermal Sensation| Wet Sensation | Comfort Sensation
1. Very Cold | 1. Not Wet 1. Comfortable
2. Cold 2. Slightly Wet | 2. Slightly Uncomfortable
3. Cool 3. Wet 3. Uncomfortable
4. Neutral 4. Very Wet 4. Very Uncomfortable
5. Warm
6. Hot
7. Very Hot
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<Table 4> Results of measurement by garment types
REST WALKING RECOVERY
fitted boxy fited | boxy fitted boxy
forehead("C) 34.35£0.10 34.43£0.70 344910.13 34.16£0.22 34.06£0.28 33,79+0.13
chest("C) 34.12£0.13 33.86£0.25 34431047 3421£022 34.69+£0.56 34.13+£0.29
arm(°C) 33.40£0.07 33.45x0.70 33.50+0.33 33.49£0.08 33.08£0.39 33.03+£0.24
thigh("C) 34.16+0.07 33.97+0.18 3427+0.31 34.08+0.67 34.86+0.19 35.76£0.30
leg("C) 33.70+£0.03 33.13+£0.05 33.72+0.08 33.67+£0.33 33.59+£0.20 33.444+0.20
MST 33.931£0.06 33.71£0.09 34.14+0.29 33961021 34.06£0.30 34.01+0.20
rectal("C) 37.24+0.03 37.19+£0.02 37.27+£0.09 37.35£0.09 37.36£0.06 37.46+£0.03
CT(C) 32.03+£029 31.10+032 31.65+0.14 30.85+0.30 31.15+0.20 30.35+£0.18

CH(%RH) 49.79+3.78 4273+430 | 72.23+11.73 | 647011339 | 76.71+643 6721+9.21
heart rate 72.56+1.35 74.65+1.91 | 10486:+4.67 | 109.1+1.77 71.94£2.72 72.58£2.51

* MST : mean skin temperature ("C)
CT : temperature inside clothing
CH : humidity inside clothing

heart rate : (beats/min)
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<Fig. 1> A Comparison of the change of Rectal Temperatures between Boxy type and Fitted type clothing
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<Fig. 2> A Comparison of Chest skin Temperatures between Boxy type and Fitted type clothing
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<Fig. 3> A Comparison of Thigh skin Temperatures between Boxy type and Fitted type clothing
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<Fig. 4> A Comparison of the change of Leg skin Temperatures between Boxy type and Fitted type clothing
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