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Evaporation Cooling of Single Droplet on a Heated Solid Surface
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Abstract

The characteristics of evaporation cooling of single droplet on a heated surface were studied
experimentally. The two kinds of heater modules were tested to measure cooling characteristics of
metal surface (high conductivity) and Teflon surface (low-energy surface, low conductivity). The results
showed that time averaged heat flux during droplet evaporation increased exponentially with initial
surface temperatures of brass, copper and steel. The heat flux and evaporation time did not varied
with metal conductivities. However, the temperature drop after the deposition of droplet was larger on
Teflon than on the metals. Thus, the correlation of interface temperature between liquid droplet and
metal surface was proposed as a function of the initial surface temperature of heating materials, which
could be applied to both metal and non-metal ones.
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Table 1 Parameter ranges of droplet experiment

Reference Fluid Surface Temperature range Droplet volume Method
DiMarzo'” water metal 75~100C 0.1~0.5u0 numerical
Klassen'” water marco 100~ 165C 10~504 experimental
DiMarzo et al.” water marco 90~ 1807 10~50u numerical
Abu-Zaid" water ceramic 75~200C 10~51p experimental
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Fig. 2 Schematic diagram of metal and Teflon
heating elements
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Table 2 Parameters and experimental ranges for
droplet experiments

Surrounding & initial
droplet temperature

Surrounding : 25 C
Initial droplet : 25 T

Metal : 70 ~116 C
Teflon : 67~108 C

Brass, Copper, Steel
Teflon

Surface temperature

Surface material

24 ~ 3.0mm

Droplet diameter
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