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Effect of ultrasound on restraining frost formation on flat surface

LI Dong, CHEN Zhenqian
(School of Energy and Environment , Southeast University, Nanjing 210096, Jiangsu, China)

Abstract: The effect of ultrasound on restraining the occurrence of frost on the flat surface was

studied. The frost phenomena on the flat surface with and without 20 kHz ultrasound under natural

convection conditions were visually studied. The effects of different cold surface temperatures on the frost

thickness with and without ultrasound were compared and analyzed. The experimental results indicated that

the frost layer grew very slowly with the effect of ultrasound, and the frost layer composed by “frost line”

was more inerratic. The results showed that the frost growth on the flat surface was remarkably restrained

by ultrasound.
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Fig. 1 Schematic diagram of experimental
apparatus for frosting tests
1—stereo microscope; 2—CCD; 3—data acquisition
system; 4—K-type thermocouple; 5—ultrasonic transducer;
6—ultrasonic generator; 7——cold copper surface;
8—semiconductor chilling plate; 9—U-type watercourse;
10——constant temperature water bath; 11—DC regulated

power source; 12-—image acquisition card; 13—cable
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Fig. 2 Location of thermocouples
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Fig. 3 Location relationship between

ultrasonic transducer and flat
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Fig. 4 Comparisons of frost layer growth with/without ultrasound (49 X)

1T —without ultrasound; [[ —with ultrasound
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Fig. 6 Comparisons of frost layer structure with/without effect of ultrasound (23X)
(T,=18C, T,=—15C, o=54%)

I —without ultrasound; [I —with ultrasound
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Fig. 7 Effects of cold surface temperature on frost

thickness with/without ultrasound

(T,=13C, d=60%)
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