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Effect of graphene coating on heat transfer of anti-/deicing

component for helicopter rotor

CHEN Long’, LIU Hui, ZHANG Yishu
(Key Laboratory of High Efficiency and Clean Mechanical Manufacture, School of
Mechanical Engineering, Shandong University, Jinan 250061, China)

Abstract: The temperature measurements and anti-/deicing experiments of the composite anti-/deicing com-
ponent were performed with water-based and oil-based graphene coating. In view of the sensitivity of helicopter ro-
tor to icing, a method of modifying the heat transfer performance of rotor anti-/deicing component with graphene
coating on the iron surface was proposed to improve the efficiency of anti-/deicing component. In order to verify
the effect of graphene coating on the heat transfer efficiency, the temperature measurements and deicing experi-
ments of the coated rotor anti-/deicing components were carried out on the deicing experimental platform. The ex-
perimental results show that the graphene coating has a significant effect on improving the heat transfer perfor-
mance of anti-/deicing component. Meanwhile, the heat transfer of oil-based graphene coating and water-based
graphene coating were tested respectively. The results show that the temperature rise rate of oil-based graphene
coating is higher than that of water-based graphene coating, and the average heat transfer rate of oil-based
graphene coating is 0.021°C/s, the instantaneous maximum heat transfer rate is 0.083°C /s, which are higher than
that of water-based graphene coating. The results indicate that the anti-/deicing effect of oil-based graphene coa-

ting is better than that of water-based graphene coating. Finally, by changing the spraying process to control the
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thickness of graphene coating, it is found that with the increasing of the thickness of graphene coating, the thermal

conductivity of the coating gradually decreases. The experimental results verify the inverse proportion relationship

between the thermal conductivity of graphene coating and the thickness of the sheet in the thermal conductivity for-

mula deduced by Balandin et al.
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Fig.1 Structure diagram of composite anti-/deicing component
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Fig.3 Diagrammatic of anti-/deicing experimental apparatus
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Fig.4 SEM images of oil-based graphene coating substrate (a) with
graphene sheets (b) and water-based graphene coating substrate

(c) with graphene sheets (d)
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(No coating) (Water-based graphene) (Water-based graphene)  (Oil-based graphene) (Oil-based graphene)
1 176 125 28.97 1 83 52.84 1
2 185 137 25941 92 50.27 1
3 171 119 30.40 T 78 54.36 1
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