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Simulation of recalescence process of polar ship
icing based on phase field method

BAI Xu, YANG Su—jie, ZHANG Jian, DU Yue, CHEN Guan—yu
(School of Naval Architecture & Ocean Engineering, Jiangsu University of Science and Technology,

Zhenjiang 212003, China)

Abstract: Polar ship icing is formed when supercooled droplets from the air or seawater fall onto ships. After
the crystal nuclei in the supercooled droplet are formed, they solidify and release heat, so that the tempera-
ture returns to the freezing point and forms an ice water mixture, which is called recalescence. This process is
the beginning of the freezing stage. The phase field method was used to simulate the recalescence process of
water under different undercooling conditions, and the icing morphology and ice—phase proportion after reca-
lescence were studied. The results show that the undercooling has a certain effect on the results of recales-
cence. The dendrite growth rate in the process of recalescence is fast at first and then becomes slow. The pro-
portion of ice phase increases with the increase of undercooling. When the undercooling increases from 30K
to 45k, the proportion of ice phase increases from 11.92% to 29.17%.
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Fig.1 Comparison of simulated ice crystals and actual ice crystals
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Tab.3 Ice phase ratio of each supercooling degree
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