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Abstract: To develop phase change materials (PCMs) with lower supercooling degree to reduce
energy consumption in ice storage system, experiments were conducted to measure the
supercooling degree of five nanofluids containing different mass fractions of graphene oxide, and
the nucleation condition of nanofluids was evaluated following the theory of heterogeneous
nucleation. The results indicate that the supercooling degree of nanofluids is greatly suppressed,
and the supercooling degree can be reduced by 69.1% at most, furthermore the nucleation starts
in advance. Theoretical calculation demonstrates that ice nucleus cannot grow on the thickness-
surfaces of the single graphene oxide nanosheet; only when the layers of graphene oxide
nanosheet reach to more than six, the supercooling degree of effective nucleation approaches the
greatest supercooling degree of the graphene oxide nanofluids under these connditions; when the

nucleation occurs on the top or bottom surface, the product of the supercooling degree and the
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nanosheets size gets equal to or greater than 2. 446 X10 ® m « K, which is verified by the results

of nanosheets size distribution and supercooling degree.

It indicates that graphene oxide

nanosheet can be used as a nucleating agent for reducing supercooling degree of PCMs in ice

storage and rapid ice making.

Keywords: graphene oxide; nanofluids; supercooling degree; heterogeneous nucleation
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