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Experimental investigation of dynamic evaporation characteristics
of liquid droplet-on heated surface
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Abstract: Using highrspeed video imaging system, the evaporation and nucleation of
5ml water droplet on copper, aluminum and stainless steel plates with temperature from 50C
up to 112°C were observed. The time dependent height, wetting radius and contact angle of
the droplet were measured. In film evaporation regime, the evaporation process could be di-
vided into two stages. In the fist stage, the height and contact angle of the droplet continu-
ously decrease, but the wetting radius of the droplet hardly alters. In the second stage, the
contact angle remains constant as the preceding one, and the wetting radius rapidly approa-
ches zero. In nucleate boiling regime, the nucleation and dynamics of the bubbles inside the
droplet are strongly dependent on the surface superheat. It was found that the linear rela-
tionship between the mean heat flux of the surfaces and the temperature of the heated sur-
faces holds true for both regimes, and their different slopes indicate their different heat

transfer mechanism.
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Fig.3 Dynamical evaporation behavior of deionized w ater on copper surface with temperature of 75C,

the time is from left to right in turn to be 1s, 11s, 31s, 51s,61s,71s,76s, 78s, 80s

1s, 5s8,9s, 13s, 17s,21s, 25s, 26s

vater on copper surface with tem perature of 105C,
urn to be ls, 5s,9s, 13s, 17s,21s, 255, 26s

6 112°C , 0.0415s,0. 1255, 0. 664s, 1.620s, 3. 237s,
5.727s,7. 470s,9.130s, 10. 583s, 11.537s, 11. 869s, 12. 2845, 12. 575s, 13. 280s, 14. 8165, 15. 563s
Fig.6 Dynamical evaporation behavior of deionized water on copper surface with tem perature of 112C,
the time is from left to right in turn to be 0.0415s,0.125s, 0. 664s, 1.620s, 3. 237s,5.727s,7.470s, 9. 130s,
10. 583s, 11. 537s, 11. 869s, 12. 284s, 12. 575 s, 13. 280s, 14. 816s, 15. 563s
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