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The Evaluation of Heat Flux by Evaporating Droplet on the Hot Surface

Woon-Chul Shin and Sin-Chul Bae
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Abstract

The objective of the present work is to evaluate the evaporation heat flux of deposited droplet on
the hot surface by using of inverse heat transfer technique. On the basis of measured temperature, a
integral form solution is determined for the transient temperatures beyond the two positions by using
Green's function technique. This method first approximates the temperature data with a half polynomial
series of time. we compared this result with constant radius model in single phase regime, nucleate
boiling regime, film boiling regime respectively. this paper performed the experiments as following
conditions: (a)the surface temperature is within the range between 80C and 160°C in the conduction,
(b) droplet diameter are 2.4 and 3.0mm. (c) surface roughness is 0.18ym
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Fig. 1 Schematic diagram of all apparatus of
droplet experiment
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Fig. 2 Schematic diagrams of test apparatus
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Fig. 3 Schematic diagrams of heating element
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Table 1 Parameter and experimental ranges for
droplet experiment

Surrounding & Initial|Surrounding : 25.5+0.5 C
droplet Temperature |Initial droplet : 255403 C
Surface temperature
(calculated)
Surface material

80°C~160C

Aluminum (2024)
® 3.0 mm (22gauge)
® 2.4 mm (28gauge)
Ra=0.16 t/m

Droplet size (gage)

Surface roughness
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