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The Analysis of the Sweating Rate, Skin Temperature on the Upper
Body and Subjective Sensations

Seong-Suk Kim and Hee-Eun Kim'
Dept. of Clothing & Textiles, Kyungpook National University/Center for Beautiful Aging; Daegu, Korea

Abstract : This study aimed to measure the amount of sweating on 12 parts of the upper body using absorption fabric
and analyze subjective sensations. The study was conducted with 9 male subjects in climate chamber controled at
30+0.5°C, and 55+5% RH. The result was that sweating amount of the upper back part was significantly more than upper
front part. We assumed that forced convection flow cased by exercise decreased the sweating rate in the front. The skin
temperature of upper front body rapidly decreased as soon as exercise starts and gradually increased with cessation of
exercise. On the other hand, the skin temperature of palm increased with exercise and showed continuous increasing
even exercise stopping all the experimental period. This is caused by thermoregulatory responses through vasodilatation
on the peripheral area. Subjective sensations, such as thermal sensation, wet sensation, and thermal comfort showed the
highest score at the time of exercise stop. This means the subjects felt more hot, wet, and uncomfortable after exercise
stopped. Bur after wiping of sweat, subjective sensation scores were recovered rapidly. The present study has provided
more detailed information on the upper body sweat distribution than previously available, which can be used in clothing
design, thermo-physiological modeling, and thermal manikin design. We also think that results of the present study will
play an important role in making the sweat distribution map.
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Table 1. Characteristics of subject

Age Height Weight BSA* BMI**
(years) (cm) (Kg) (m?) (Index)
S1 25 168.0 63.99 1.73 22.67
S2 27 175.0 69.43 1.84 22.67
S3 27 171.3 66.57 1.78 22.69
S4 27 178.0 78.85 1.97 24.89
S5 26 173.0 69.58 1.83 23.25
S6 27 174.0 74.05 1.89 24.46
S7 27 165.0 57.86 1.63 21.25
S8 33 174.0 68.58 1.82 22.65
S9 34 170.0 68.14 1.79 23.58
mean 28.11 172.03 68.56 1.81 23.12
* BSA : Body Surface Area
** BMI : Body Mass Index
Pre-rest | _EX_eI?CI;e _____ Rest 1 | Rest 2 »
Start| (20Min) (Until sweating drop on-set) _ }4/| (10Min) | (10Min) Finish
weight V;fbrsorpiion ;":‘i’gm
(2%
@ @ ®® ® ®
Exercise Start Feel Sweating Fall Sweating Wipe Off Rest1 Rest2

Thermography Te)! re)|
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Fig. 1. Protocol of experiment.
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Fig. 2. Section of absorption fabrics.
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Fig. 4. Sweating rate through absorption fabrics on 12 sites of human
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Table 2. Non-effective and effective sweat rate
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(& Towel Socks Fabric Total (€3] (cia) (time) (time)
S1 166.0 4.07 1.49 29.62 35.18 130.82 0.79 8 107 100 33"
S2 145.0 5.76 0.68 2.57 9.01 135.99 0.94 4 11”7 6 38"
S3 149.0 4.70 1.42 4.23 10.35 138.65 0.93 6 527 8 307
S4 181.0 11.51 3.30 3.75 18.56 162.44 0.90 7 03" 9 18
S5 170.0 10.74 0.83 3.24 14.81 155.19 091 7 467 11 137
S6 202.0 4.32 0.74 2.60 7.66 194.34 0.96 9 45 11" 05"
S7 259.0 16.43 5.63 4.56 26.62 23238 0.90 5 53" 9 40"
S8 120.0 027 0.06 138 225 117.75 0.98 6 10" § 43
S9 178.0 3.24 0.91 2.52 6.67 171.33 0.96 100 277 14 29"
mean 174.11 6.78 1.67 6.05 14.57 159.88 0.9 oy o or
(SD) (3879)  (5.06) (1.74) (8.89) (10.59) (35.78)
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