#H 0

25CHA A 18CHA R wgA] B2Ho] Afo|gh o) 2o
Zhgo] L2 wgol vlAE 4

AR S A A T8 ) s}

Influences of Wearing Different Thermal Insulated
Clothings on Thermoregulatory Responses from
25°C Environment to 18°C Environment

Jong Min Lee

Dept. of Clothing, Sangji College
(1998. 4. 16 A 4)

Abstract

In order to understand the influences of wearing clothings with different thermal insula-
tions when men were exposed from 25°C environment to 18°C environment, thermoregulatory
responses were measured on 4 healthy female college students. Subjects rested wearing T-
shirts, trousers, and socks called LC(total weight 541g) at 25+1C, 50+5% R.H. and thén
exposed to the room conditioned in 18+1°C, 50+5% R.H. with LC as it was(LC Type) or with
T-shirts, trousers, socks, training wear upper garment, and training wear lower garment
called HC (total weight 1368 g}(HC Type) for 120 min.

The results can be summarized as follows: 1) When subjgcts were exposed from 25C
environment to 18°C environment, decrease of rectal t'emperature was significantly smaller in
LC Type than in HC Type. 2)Increase of heat production and y\_reight loss had no significant
difference between two types of clothing. 3) Internal thermal conductance was higher in HC
Type and external thermal conductance was higher in LC Type. Therefore total thermal
‘conductance was higher in LC Type than in HC Type. 4) Decrease of skin temperature was
greater in LC Type than in HC Type. 5) Subjects felt colder with LC Type than with HC
Type, but did not feel differently in comfort sensation between two types of clothing.

It was suggested that less decrease of rectal temperature in LC type inspite of more dry
heat loss from body might be ascribed to a shift of blood from the shell area to the core area

originating in the vasoconstriction and the lowered internal thermal conductance. In conclu-
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sion, the importance of the state of internal heat distribution in the homeostasis seemed to

be reaffirmed.
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Table 1. Characteristics of experimental clothing

Clothing . . Clothing Total weight
Type . Clothing Material Weight(g) (clo value)*
T-shirts cotton 100% . 245 541
LC Type | Trousers cotton 60%, polyster 40% 271
(0.70)
Socks cotton, polyuretan 25
T-shirts cotton 100% 245
Trousers cotton 609, polyster 409 271 1.368
HC Type | -Socks cotton, polyuretan 25 (l’ 64)
Training wear upper garment cotton 80%, polyster 20% 457 )
Training wear lower garment cotton 809, polyster 20% 370

*clo value: estimated thermal resistance of clothing(clo)

T-shirts Socks
‘u
T-shirts Socks Training wear Training wear
upper garment lower garment
Fig. 1. Forms and construction of experimental garments in LC and HC
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Clothing type: LC Type: LC | LC

HC Type : LC| HC
Environ. condition: rest at 25°C exposure at 18C
Time course: 1 e e B 1 1 !

10 0 10 20 30 40 50 60 70 80 90 100 110 120(min.)
Measurement: ]
Tre» Tex, Subjective sensation, * x % % % % % % % % * % *
Body weight, O, Uptake
* measurement

Fig. 2. Experiment procedure
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Table_ 2. Physiological responses in LC type and HC type

LC Type HC Type
Tre () (37.11.05%) 36.94.02 (37.3+.08) 36.9+.05
Tsk (C) (33.6+.16) 29.3+.08*° (33.3+.20) 30.5+.08
Temp. of Forehead (C) (34.4+.13) 31.7+.12 (34.4+.08) 319+.12
Temp. of Trunk (C) (34.5+.32) 32.7+.20** (33.91.45) 33.81+.15
Temp. of Forearm (C) (33.8+.20) 28.5+.12** (33.6+.21) 30.2+.14
Temp. of Hand () (33.9+.27) 26.31+.30*° (33.8+.23) 7'282+.30
Temp. of Thigh (C) (32.0%.20) 26.4+.13° (32.2+.23) 27.41.17
Temp. of Leg (C) (32.5+.33) 27.3+.17*° (32.4+.21) 28.8+.18
Temp. of ‘Foot (C) (33.7+.22) 25.2+.20* (33.6+.30) 25.9+.27
Thermal Sensation (46+.18) 7.9+.15% (44+18)  72+.14
Comfort (1.3£.16) 2.0+.10 (1.3+.16) 1.8+.10
Thermal gradient(Tre-Tsk)('C) (3.6+.18) 76+.09** (4.0+.24) 6.5+.10
ATre(C) -0.21+.03** -0.361.03
ATsk(T) -3.34£.09** -2.10+.08
dHeat Production(Kcal/m?hr) 19.1+2.01 180+1.25
Total Weight Loss (g) 38.9+3.09 41.6+188
Internal thermal conductance(Kcal/m?hr'C) 6.8+.25% 74%.23
External thermal conductance(Kcal/m*hrC) 4.7+.18°** 3.8+.13
Total conductance(Kcal/m*hrC) 2.8+.13* 2.5+.08

Mean+S.E.
( ) values were obtained in rest at 25'C

Values were obtained during the last 30 min period at 18TC.

*p<0.1, *p<0.05, **p<0.01, as compared with HC Type
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Fig. 3. Changes of heat production, weight loss, Tre‘
and Tsk during the experiment
*p<0.1, **p<0.01
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