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Experimental Study of Frozen Water Droplets on Aluminum
Surface with Effects of Temperature and Humidity
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Abstract ; The frost on the surface of the heat exchanger deteriorates the effect of heat transfer. In order to study the
microscopic growth and freezing process of water droplets on aluminum surface under different temperature and humidity
conditions during cold chain transport, this article introduced the construction of constant temperature and humidity frost
microscopic imaging experimental table first,and then used the pre-cooling method, experimentally studied the frozen of
water droplets on the horizontal surface of aluminum cooled by a semiconductor cooling device. The result shows that the
amount of frozen water droplets and the total frozen time decrease with the increase of temperature in the range of 10 ~ 15
°C. When relative humidity is between 50% and 70% ,the amount of frozen water droplets at 70% relative humidity is
less than the amount of frozen water droplets at 50% relative humidity, and the frozen time of cold water droplets
decreases with the increase of humidity. It is concluded that the decrease of freezing time when the temperature increases
is caused by the decrease of the barrier caused by the decrease of surface tension. The decrease of the freezing time
when the humidity increases is caused by the increase of the phase transformation driving force.
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Experimental device schematic

Figure 1
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Figure 2 Experimental device
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Figure 3  Before and after water droplets frozen
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Figure 4 Freezing process of water droplets
(T, =10 C,u=60%)
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Figure 5 Influence of environmental temperature and

humidity on freezing number of water droplets
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Figure 6 Influence of environmental temperature and
humidity on freezing time of water droplets
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