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Computer simulation of frost growth and computation

of its thermal conductivity

CAI Liang', WANG Ronghan', HOU Puxiu’, ZHANG Xiaosong'
("' School o f Energy and Environment , Southeast University, Nanjing 210096, Jiangsu, China;
2School of Mechanical and Automotive Engineering » South China University of

Technology, Guangzhou 510641, Guangdong, China)

Abstract: At present, in the study of the frost conductivity, the structure of frost is considered as

symmetrical. In fact, the conductivity of frost not only depends on its density, but is also affected by its

structure. In this paper, the structure of frost crystal was analyzed, and a model of frost growth was

presented. This process was simulated by computer. Based on this structure, the equation of energy

balance was given for every node, and the conductivity of frost was obtained. The result indicated that this

method more truly reflected the process of crystal growth, and the conductivity also agreed with the

characteristics of frost at different stages.
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Fig. 1 Images of frost growth at different conditions
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Fig. 2 Aggregation containing 30000 particles
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Fig. 3 Frost simulation images
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Fig. 4 Schematic diagram of frost structure
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Fig. 5 Relation between frost layer conductivity and

its density by numerical simulation
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