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Experimental Study on Nucleate Pool Boiling Heat Transfer
Characteristics of Graphene Nanorefrigerant
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( Engineering Research Center of Shipping Simulation ( Ministry of Education) ,Shanghai Maritime University,
Shanghai , China, Post Code: 201306)

Abstract: In order to analyze the influence mechanism of single-layer graphene nanoplatelets ( GNPs) on
nucleate pool boiling heat transfer,the nucleate pool boiling heat transfer characteristics of nanorefrigera-
nts formed by dispersing single-layer GNPs were experimentally investigated. The thermal conductivity and
the surface tension of GNP nanorefrigerants were measured by Hot Disk thermal constants analyzer and
platinum plate method , respectively. The wettability as well as morphology of heating surface after boiling
were observed by contact angle analyzer and scanning electron microscope (SEM). The single-layer GNP
mass fraction (w) ranged from 0.02% to 0. 5% ,the saturation pressure was atmospheric pressure, and
the heat flux ranged from 20 to 200 kW/m’. The experimental results show that the addition of single-lay-
er GNPs enhances the nucleate pool boiling heat transfer of refrigerant R141b,and the enhancement rea-
ches the maximum value of 57.7% at w of 0.2% . With the increase of w,the thermal conductivity of gra-

phene nanorefrigerant increases and the surface tension decreases. The surface wettability increases also,
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while the number of micro-cavities increases and then decreases. The combined effects of above factors re-

sult in an optimal single-layer GNP mass fraction (i. e. @ =0. 2% ) for achieving the maximum heat

transfer enhancement.

Key words: graphene,nucleate pool boiling , refrigerant , wettability , surface morphology
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photograph of single-layer graphene nanoplatelet
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Fig. 3 Nucleate pool boiling heat transfer coefficients

of graphene nanorefrigerants and pure refrigerant
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