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Experimental Study on Growth Process and Inhibition of Cold Frost
DONG Tao, XIA Peng
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Abstract ; Aiming at the refrigeration equipment current problems of frosting phenomenon, heat resistance increasing and
heat transfer coefficient decreasing outside the evaporator the study of hydrophobic defrosting coating was carried out.
The research group designed the test device with semiconductor refrigeration, measured the temperature by the
temperature controller connected with temperature sensor and real-time measurement of cold surface temperature,
observed and measured the frost thickness changes at each time of the frosting process by stereo microscope, connected
CCD camera to the microscope, magnified picture cable was transmitted to the computer. The comparison experiments
show that the hydrophobic coat can effectively delay the formation of frost, and the hydrophobic coat frost thickness is
always lower than aluminum surface in a certain period of time. The reason why the frost layer grows slowly on the
hydrophobic coat is analyzed by thermodynamic theory, and when the contact angle reaches 180° limit, ice crystals
cannot adhere to the cold surface. So the hydrophobic coat can effectively restrain the growth of frost.
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Figure 1 Experimental system diagram
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Figure 2 Cold surface temperature

changes with time
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Figure 3  Comparison of aluminum surface and
hydrophobic surface frosting
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Figure 4  Variation of frost layer thickness

with time on different surfaces
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Figure 5 Spherical surface of ice
core on interface tension
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