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Heat Transfer from a Simulated Skin Surface

—A Comparison between a Wet Surface and a Dry Surface—

Yayoi Satsumoro, Masaaki TakeucH* and Kinzo IsHikawa

Faculty of Home Economics, Bunka Women’s University, Shibuya-ku, Tokyo 151
* Faculty of Engineering, Toin University of Yokohama, Midori-ku, Yokohama 227

Heat transfer accompanied with mass transfer of water vapor is one of the most important issues
concerning the thermal comfort of the human body. A simple theoretical model is employed which
makes use of an analogy between heat transfer and mass transfer. At the same time an experiment is
carried out to examine the theoretical model using a vertical hot-plate with constant evaporation.
Through perspiration at least 80% of the heat supply is dissipated as latent heat. In the case of a
constant simulated skin temperature, the buoyancy under a wet condition is about 50% larger than that
under a dry condition. Nevertheless, the convective heat transfer coefficient increases only 10%,
because the coefficient is proportional to the one-fourth power of buoyancy. When an experiment is
conducted using a thermal manikin, the heat transfer coefficient under a dry condition is sometimes
substituted for the coefficient under a wet condition. This is because it is difficult to maintain a
constant skin temperature under the wet condition due to the large heat dssipation of the manikin. The

above result suggests an error factor of about 10%.
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Fig. 1. Schematic diagram of an apparatus which
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A comparison of heat transfer coefficients
under dry and wet conditions

MBMEERERATLIENHL. ZOMHE, D
HBRIVK10%DOFE L ECREMARE S Nz,

5 B X W

1) Vokac, Z., Kopke, V. and Keul, P.: Textile Res. J., 46,
30~38 (1976)

2) Laing, RM. and Ingham, P.E.: Clothing Textiles Res. J.,
3,31~34 (1985)

3) Markee. N.L, Hatch, K.L., Maibach, H.I., Barker, R.L.,
Radhakrichnaiah, P. and Woo, S.S.: Textile Res. J., 60,
561~ 568 (1990)

4) LA, &H R, Yasuda, H.: KBgk, 43, 1125~
1131 (1992)

5 #IHUO & A, PEFM . HiHEE, 36, 44~52 (1995)

6) HEELFER @ {mEABRES, 526 AR, WEE, T, 228
(1987)

7) McCullough, E.A., Jones, BW. and Tamura, T.: ASHRAE
Trans., 95, 3287~ 3299 (1989)

8) HIEEMIER . (mEBReR, F26 kK, EEE, HHE, 38
(1987)

9) BHE—, TN % BIFIBTLIER - FlnE
#, RAERKELRE, ¥, 163 (1978)

10) HEESTER © (RZABRER, %526 MR, EEE, ®, 95~
96 (1987)

11) Holman, J.P.: Heat Transfer, 6th ed. McGraw Hill, New
York, 643 (1986)

12) FELTER | (ZEABREN, 26 hH, ERE, ®, 226~
227 (1987)

13) Holman, JP.: Heat Transfer, 6th ed. McGraw Hill, New
York, 646 (1986)

14) HEEGFER @ (2R, F 260K, EEE, H, 221
(1987)

(186)

NI | -El ectronic Library Service



