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The Influence of Wearing Army Combat Uniform on the Thermal
Responses in Heat Environment

Tae Gyou Kim"" and Ho Hyun Cho”

])Dept‘ of Fashion Design, Daegu Arts University; Chilgok, Korea
Z)Dept. of Textile & Fashion Design, Seojeong College; Yangju, Korea

Abstract : The physical properties of textile materials and thermal physiological responses of the human subjects were
evaluated with 4 different types of the army combat uniforms including US, German, Korean and general uniforms for
this study. 8 male adults were used as the human subjects and the tests were done in the environmental chamber that
was 25+0.1°C of temperature, 65+5% of relative humidity and below 0.3 m/sec of air velocity. The test protocol consisted
the rest period for 20 min., the exercise period for 20 min., the rest period for 20 min., the exercise period under wind
condition for 20 min., and the recovery period for 20 min. The human subjects walked with 4.5 km/hr for 10 min., ran
7.5 kmy/hr for 10 min. during the first exercise period and walked and ran with the same speeds under 3.5 m/sec of the
air velocity that simulated outdoor condition during the second exercise period. The test results of the study were as fol-
lows; The wind condition affected the skin and microclimate temperature of the human subjects lower compared to with-
out wind condition, but had insignificant effect on the humidity control. The low air permeability of Korean uniform caused
blocking the elimination of the humidity from the body and the regulation of body temperature. However, Korean uniforms
could be the excellent one with the designs considering the ventilation of the uniforms and the textile fabrics with better

air permeability.

Key words: army combat uniform(7 %), thermal sensation(<7}), clothing microclimate(2] & 7] 5), heat envi-
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Fig. 1. Experimental garment and total garment weight(kg/piece).
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Fig. 2. Time schedule of the experiment.
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Table 1. The physical properties of the army uniform samples

Ctrl. KA AA GA
Materials Polyester: 63Polyester: 70 Nylon: 50 Polyester: 35
(%) Cotton: 37 Cotton: 30  Cotton: 50 Cotton: 65
Density
(Yarns/inch) 114x59 95x68 105x55 103x70
Weight (¢/m®) 2114 2355 211.7 251.6
Thickness 0.39 0.35 0.43 0.47
(mm)
Yarn Twist
(TM) 695x682 627x684 699x610 815x826
Yarn Count
(Ne) 19.2x20.3  37.5/2x38.5 39.3/2x16.7 35.5/2x34.7/2
Tensile
Strength (N) 980500 820x730 950%x520 760x570
Air
Permeability 306 80 152 173
(cmz/min/cmz)
* Warpx Weft
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Table 2. The water vapor resistance and thermal resistance of the army
uniform samples
Evaluation items Ctrl. KA AA GA

The water vapor resistance
(Ret, m*Pa/W)

1991 1934 23.04 1961

Calm 1.27 1.27 1.28 1.16
Thermal
Wind

resistance(Clo
(o) (3.5 m/sec) 098 059 1.02 095
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Fig. 4. Change in chest (A), forearm (B), thigh (C) and leg (D) local skin temperature.
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Fig. 5. Change in chest temperature (A), chest humidity (B), back temperature (C) and back humidity (D) of microclimate.
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Fig. 7. Changes in whole body thermal sensation (A) and humidity
sensation (B).
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