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Abstract Copper tubes covered by Ni-P-PTFE composite coating can mitigate fouling adhesion on the heat exchange surface.
However, the impact of composite coating on the thermal conduction of copper tubes should be considered. A thermal resistance
method was utilized to measure the heat transfer coefficient of copper tubes with Ni-P-PTFE composite coatings. The thermal
conductivities of these Ni-P-PTFE composite coatings were gained by means of Wilson plot in the end. The effects of Ni, PTFE,
C and P contents were discussed on the thermal conductivity of Ni-P-PTFE composite coating. The results showed the thermal
conductivity of these Ni-P-PTFE composite coatings were weakened by the increases of PTFE and P contents, but enhanced when
the C content increased. It reached a peak value 23.12 W/(m-K) when w(PTFE)=1.76%, w(C)=3.82% and w(P)=10.81%, respectively.
Although the thermal conductivities of the composite coatings were lower, their thermal resistances in the total heat transfer process
were from 9.91x107 to 1.6x10*(m*K)/W due to their small thickness. Therefore, the tubes with Ni-P-PTFE composite coatings still
kept high thermal conductivities 314.88~357.55W/(m-K).
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Fig.3 Effect of PTFE concentration on Ni-P-PTFE
composite coating
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Fig.4 Effect of wall temperature on the thermal conductivity
of Ni-P-PTFE composite coating
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1 8315 163 485 1037 2312

2 83.61 1.76 3.82 10.81 15.36
3 83.87 2.52 2,72 10.89 6.11
4 83.05 2.71 33 10.86 14.01
5 82.55 3.42 3.6 10.85 10.48
6
7
8

81.66 2.38 498 11.19 8.06
80.96 2.37 5.58 11.09 9.26
80.8 2.05 548 1091 13.85
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Tab.3 Thermal conductivity of Ni-P-PTFE composite
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1 23 1.24x10* 342.80
2 17.9 1.45%10* 344.50
3 9.9 2.03%10* 314.88
4 11.1 9.91x10° 357.55
5 11.7 1.40x10* 343.02
6 9.9 1.53%10* 331.04
7 9.2 1.24x10* 351.16
8 9.7 1.60x10* 343.63
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