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Experimental Study of Droplet Freezing on Copper Surface

HOU Jiangiang, GONG Jianying, LI Zhen

(MOE Key Laboratory of Thermo-Fluid Science and Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract; A visualized experimental study of droplet freezing on cold copper surface was
conducted based on a visualized experimental platform to study the dynamic characteristics of the
solid-liquid interface inside a droplet and the variation of droplet deformation. The variation rules
on the droplet supercooling degree and droplet freezing time at different preset surface
temperatures, as well as the influence of droplet volume on the droplet freezing time, were
analyzed. Experimental results show that the solid-liquid interface inside the droplet exhibits a
concave-interface feature during the droplet freezing process. Under the joint action of the surface
tension and concave solid-liquid interface, a clear papilla bulge will be formed on the top of the
droplet after the droplet is completely frozen. In the early stage of freezing, the solid-liquid
interface has a rapid migration speed and the freezing rate of droplet is fast, then the migration
speed and the freezing rate gradually decrease with time. As the cold surface temperature
decreases, the supercooling degree required for droplet freezing increases. The existence of the
critical supercooling degree was studied, and its value is about —12 C. Properly increasing the

critical supercooling degree of the droplets can delay the freezing process. The droplet freezing
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time mainly depends on the droplet supercooling time, which is greatly affected by the cold

surface temperature. The influence of droplet volume on the droplet supercooling time is not mo-

notonous.

Keywords: droplet freezing; critical supercooling degree; freezing time
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